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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND
RADIOCOMMUNICATION EQUIPMENT AND SYSTEMS -
INTEGRATED NAVIGATION SYSTEMS -

Part 2: Modular structure for INS —
Operational and performance requirements,

methods of testing and required test result

FOREWORD

pmprising

all ngtional electrotechnical committees (IEC National Committees) promote
internfitional co-operation on all questions concerning standardizatig fields. To
this epd and in addition to other activities, IEC publishes Interna 'nal S N ifications,
Technjical Reports, Publicly Available Specifications (PAS) eferred to| as “IEC
Publidation(s)”). Their preparation is entrusted to technical cg N h nterested
in thg subject dealt with may participate in this prepardtory/ work. ; governmental Jand non-
gover in this,preparation. IEC collaborat¢s closely
with t a with conditions detefmined by
agreement between the two organizations

The fg ers\eéxpress, as nearly as possible, an international
conse edmmittee has representatiog from all
interegted IEC National Committees

IEC Publications have the form of recom 6nal use and are accepted by IEQ National
Comnlittees in that sense. W S s are wade to ensure that the technical contgnt of IEC
Publidations is accurate, y onsi for the way in which they are used dr for any
misinterpretation by any 3

In order to promote int blications
transparently to the m vergence
betwepn any IE dicated in
the lafter.

IEC itpelf does no i onformity
assesp e for any
service

All us

No lia C orvits directors, employees, servants or agents including individual experts and
membg ittees and IEC National Committees for any personal injury, property damage or
other g ¢ whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenges arisiQg out f the publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publidations:

Attentlondsrdrawn to the Normative references cited in this publication. Use of the referenced publications is
indisp nsable for the correct npplir\nfinn of this lr__\lll’\“f‘ﬂﬁf\h

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61924-2 has been prepared by IEC technical committee 80:
Maritime navigation and radiocommunication equipment and systems.

The text of this standard is based on the following documents:

FDIS Report on voting
80/677/FDIS 80/684/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61924 series, published under the general title Maritime
navigation and radiocommunication equipment and systems — Integrated navigation systems,

can be found on the IEC website.

Text in jtalics signifies that the wording is identical to that of the referenced IMO resolution

and/or the SOLAS convention.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch"” in the data

related

o the specific publication. At this date, the publication will be

* reconfirmed,

¢« withdrawn,

* replaced by a revised edition, or
* amepded.

A bilinglial version of this standard may be issued at a late

The corftents of the corrigendum of November 201

ded in this copy.

hag&e7be INC

IMPORJTANT - The 'colour inside’
that it
undersftanding of its contents. User
colour [printer.

is publication indicates
useful for the rgorrect
rint this document Using a
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MARITIME NAVIGATION AND
RADIOCOMMUNICATION EQUIPMENT AND SYSTEMS -
INTEGRATED NAVIGATION SYSTEMS -

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

1 Scqd

This pa
integrat
(INS) to
MSC.25
associa
of this s

NOTE 1

of testing
of Resoly
suitable f

NOTE 2
in italics

2 Nol

The foll
are indi
undated

amendments) applj

IEC 609
Genera

IEC 611
Digital i

pe

facture,

on, methods of testing and required test results for an jnte system
comply with the International Maritime Organization (Il solution
2(83). In addition, it takes account of IMO Resolution C 60945 is
ed. When a requirement in this standard is differefit froq the reqyirement
tandard takes precedence.
IEC 61924:2006 specifies the minimum requirements\ for th Cture, integration] methods
and required test results for an integrated naviga lirements
tion MSC 86(70), Annex 3. Integrat q iON B are not
r installation after 1 January 2011.
All text of this standard, whose wordingis.i i at i OResolution MSC.252(83) will be printed
nd the Resolution and paragraph nuniber indicated bg an brackets.
mative referen

are normatively referenced in this documrent and

bwing documen
spensab§db. i
reference

of the referenced document (includi

éd references, only the edition cited applies. For

hg any

tems —

stems —

IEC 611

62:1:2010, Maritime navigation and radiocommunication equipment and sy.

stems —

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 61162-3, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 3: Serial data instrument network

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

IEC 61174:2008, 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
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IEC 62065:2002, 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 62388:2007, Maritime navigation and radiocommunication equipment and systems —
Shipborne radar — Performance requirements, methods of testing and required test results

IEC 62616:2010, Maritime navigation and radiocommunication equipment and systems -
Bridge navigational watch alarm system (BNWAS)

IMO A. of the
Global 1 S
IMO/ICAQ, International Aeronautical and Maritime Seargh AMSAR
Manual) Volume 3

IMO MYC/Circ.982, Guidelines on ergonomic criteria

IMO MSC.191(79), Performance standa i rmation
on shipborne navigational displays

IMO MEC.232(82), Revised perfornfance sta ay and

Information Systems (ECDIS)
IMO MS
IMO MY

ISO 114

3 Ter

31 Tg

For the

3.1.1
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

3.1.3
aggregated alert
alert indicating the existence of multiple individual alerts of the same kind
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3.14

aid to navigation

AtoN

any 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

3.1.5

alarm

the highest priority of an alert as defined in MSC.252(83). Announcing a situation or condition
requiring immediate attention, decision and if necessary action by the bridge team, to
maintain the safe navigation of the ship

3.1.6
alert
announ¢ing abnormal situations and conditions requiring attention
Alerts ale divided in three priorities: alarms, warnings and cautions

ecisionxanadtorn action.

3.1.7
alert announcements
visual apd where applicable acoustical presentation of aler

3.1.8
alert history list
accessible list of past alerts

3.1.9
alert management
concepll for the harmonized regulation

the
presentation of alerts on bridg %

3.1.10
announicement
visual ahd/or au

3.1.11

Itoring, handling, distributipn and

gr by the system

automa

function| atic heading, and/or track and/or speed control qgr other
navigati trol functions

3.1.12

backup

gnd/or hardware of similar type and quality

use of 1ata, function

3.1.13

Category A alerts

alerts where graphical e.g. 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 alerts

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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lowest priority of an alert. Raising bridge team’s awareness of a condition which does not
warrant an alarm or warning condition, but still requires attention out of the ordinary

conside

3.1.16
collisio

ration of the situation or of given information

n avoidance

navigational task of detecting and plotting other ships and objects to avoid collisions

3.1.17

configuration in use

sub-sys

selected for use and tasks (e.g. collision avoidance, route monitoring,

in each

Note 1 td entry: This is a subset of the available configuration which i

configura

3.1.18

conning position
place gn the bridge with a commanding view a
commanding, manoeuvring and controlling a ship

3.1.19
consist|
CCRP
location
relative

approadh (TCPA) are refe

3.1.20
consist|
CCRS
sub-sys

distribut
systems

availabl

Note 1 to e

3.1.21

degradéd conditi
reductic{n im System functionality resulting from failure

3.1.22
detecte

ems (e.g. sensors and sources, MFD workstations, automatic controNfunciig
) selected @

MFD

ion.

by navigator

ent common reference point

ent com@ :
fem or fu

n, etc.)
perative

e system

s when

bearing,
point of

ce and
to sub-
ment, if

d 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

3.1.23

entry field

location on a display for the input of data by the operator
Note 1 to entry: The requested information is usually alphanumeric.
3.1.24

essential functions

indispensable functions to be available as required for the relevant operational use
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3.1.25
essential information
indispensable information to be available as required for the relevant functions

3.1.26

expected precision

deviation between the measured value and the true value that is normally not exceeded by a
typical system

3.1.27

external safety related messages
data received from outside of the ship concerning the safety of navigation, through equipment
listed inNfSOLAS chapter V and/or NAVTEX

3.1.28
failure analysis

logical, [systematic examination of an item, including its diagran
analyse|the probability, causes and consequences of potential a

tify and

3.1.29

fallbach
use of data, function or hardware of degraded qualjty i S Y i g. dead
reckoning for position information, heading contr

3.1.30
functionality
ability tg perform an intended function

Note 1 to trols and

instrumen

3.1.31

hazard
objects
collision
from a g

, ding or
ehsor, reported by a communication device, rgtrieved
e INS

3.1.32
human f4
workloap ¢ 8s and Jimits of a user trained according to the regulations of the IMO

3.1.33
human machine interface
HMI
the part of a system an operator interacts with. 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

3.1.34
indication
display of regular information and conditions, not part of alert management

3.1.35

integrated navigation system

INS

a 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
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safely navigate the progress of the ship. 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
visual check of equipment or documentation

3.1.37
instance
unit/module on functional level which can generate, process and/or present alerts

3.1.38

integrity

ability of the INS to provide the user with information within the specifig L in’a timely,
complete and unambiguous manner, and alerts within a specified tif Y the m should

be used With caution or not at all

3.1.39
integrity monitoring
ability df a system to provide the user with informatjoenr \ : cy in a
timely, ¢omplete and unambiguous manner, and to pfesent warhi within a
specified time when the system should be used with(cauti

3.1.40
known hazard
hazard retrieved from a database (inclydi aVvix s and nautical publicafions) or
manually input and which is available tp

3.1.41
latency
time inferval betwee

transmission an(@ﬂ

3.1.42

leg
ship’s in

cessing,

tended grqung two waypoints

display rations and actions of a ship after a Man-over-board accident happened
(releasg equipment, e.qg., life buoy and life belt, performance of a return mahoeuvre
etc.)

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

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
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3.1.46
mode

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

3.1.47
mode a

wareness

the perception of the mariner regarding the currently active Modes of Control, Operation and
Display of the INS including its subsystems, as supported by the presentations and
indications at an INS display or workstation

3.1.48
multifu
MFD

a single visual display unit that can present, either simultaneous
selectable pages, information from more than a single function g

hction display

gries of

3.1.49

navigatjon

process| of planning, executing, monitoring and reg ) gress of a safe and
expeditipus voyage of a vessel

3.1.50

navigatjonal aid

ship-bofne device that complies with % al Standard(s), for example
instrumeént, method or chart, intended {6 assist in_tf igation of a ship

3.1.51

navigatjon control data

task thaft provides info

a task s|

3.1.52

one equipment conce
the equj iCPN I

mandat

Note 1 tole

fation :

a pluralityf - pe ance standards for which mandatory SOLAS carriage requirements apply.

3.1.53
operati

bnal\mode

ment on

ction of

hctions of

modes ¢f'gperation depending on the sea area

3.1.54

operational/functional modules
modules comprising the operational/functional requirements for navigational systems

3.1.55
part

individual INS subsystem, equipment or functional module

3.1.56

partial integrations
smaller integrations which are not covering the tasks ‘route monitoring” and “collision

avoidan

Ceu
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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

3.1.58

performance check

functional check to show that the system or component is still operational without
investigating all details of its functionality

3.1.59
plausibiflity of data
the quality representing if data values are within the normal range forthe respective| type of
data

3.1.60
processing

event that an instance in the system with additional know,
and is aggregating or revaluating those alerts via a com

\g incomirlg alerts

Note 1 to|entry: Processing describes a system-released acti
acknowlefigement in this context is not "processing".

vity. An operator|triggered

3.1.61
primary navigation data
data of [own ship's position, speed th
heading], time and if available, depth,
for procgssing the navigatjohal info

ground,
system

3.1.62
redundancy

use of data, funor b

3.1.63
responsi -
alert st i S 3 he result of a harmonized risk evaluation between an individual

Note 1 tolentry: onized risk evaluation does not change the priority of the original alert at the ofiginator.

Note 2 tol|entrys./Require
standard.

ents for unambiguity of alert states and for consistent presentation are given yithin this

3.1.64
responsibility transfer
transition of the state of an alert to the state “responsibility transferred”

3.1.65

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).
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3.1.66

route monitoring
the navigational task of continuous surveillance of own ships position in relation to the pre-
planned route and the waters

3.1.67

safety related automatic functions
automatic functions that directly impinge on hazards to ship or personnel, e.q., target tracking

3.1.68

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

3.1.69
selecte
route or

Note 1 to

3.1.70
sensor

as appr

3.1.71

i route or track
track which has been chosen for monitoring the performance

entry: The term “track” is typically used for systems that have gqutoh

sensorfsource modules

moduled

3.1.72
ship’s j
the long

3.1.73

simple
a proce
necessas
alternat

3.1.74

rimary move
itudinal directi

bice actuation using programmed codes or €q

control

ship

ing any
uivalent

ing any
uivalent

single d 3

a procdgdure.~achievey by no more than one hard-key or soft-key action, exclud|
necessary, cursor mdgvements, or voice actuation using programmed codes, or eq
alternative_means

3.1.75

situation awareness

the mariner’'s perception of the navigational and technical information provided, the
comprehension of their meaning and the projection of their status in the near future, as
required for timely reaction to the situation. Situation awareness includes mode awareness

3.1.76
source

a device, or location of generated data or information (e.g. chart database), which is part of

the INS

3.1.77
system

automatically providing information to INS

alerts

alerts related to equipment failure or loss (system failures)
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3.1.78
system 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 primary
navigation data, has been checked for integrity.

3.1.79

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

3.1.80
system|integrator

the organization responsible for ensuring that the INS complies wit
standarg/

ts of this

3.1.81
system|position
position|calculated in the INS out of at least two positioning

3.1.82
task stgtion

multifunction display with dedicated
any navjgational tasks. A task station

operate

3.1.83
track
path to

3.1.84
track control
control ¢f the s

ckNiw’conformance with MSC 74(69) Annex 2

3.1.85
validity

orming to specified criteria, and the marking of infgrmation
(i.e. “good” or “no good”) for its intended use

property
such as

3.1.86
vessel
water cfraft, of any
seaplan

description, including non-displacement craft, wing in ground cfaft and

3.1.87

voyage

execution of all aspects of the operation of a craft in journeying from the point of departure to
the final destination

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

3.1.88

warning

announcing a situation or condition requiring attention but no-immediate attention or action by
the bridge team. 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
forward-looking decision is made or action is taken
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3.1.89
waypoint
geographically defined position used as reference for navigation along a leg, track or route

3.1.90

workstation

the combination of all job-related items, including the console with all devices, equipment and
the furniture, to fulfil certain tasks. Workstations for the Bridge are specified in MSC/Circ.982

3.2 Abbreviations
BAM Bridge Alert Management

CAM Centrat Afert Management

EBL Electronic Bearing Line

ETA Estimated Time of Arrival

ETD Estimated Time of Departure
EUT Equipment Under Test

FMEA | Failure Mode and Effect Analysis

IMO International Maritime Organization
IEC International Electrotechnical Commission
ISO International Organization for 8tandardig

MSC Maritime Safety Committee
OOW | Officer Of the Watch

PS
SMCP
SOLAS
VRM

Performance Standards

4 MS

41 G

The foll e’ it necessary to supply this standard.

(MSC.2 S comprises navigational tasks such as “Route planning”| “Route
monitoring”,~“€o avoidance”, “Navigation control data”, “Navigation status aphd data
display’l ahd“Alert management”, including the respective sources, data and displayls which

are inte jrnfnd into ane nn\/ignfinn system These tasks are described in 7.2

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

o “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 IMO in 2010 adopted new performance standards for Bridge Alert Management in Resolution MSC.302(87).
This resolution states in paragraph 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.
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(MSC.252(83)/2.1.3.2) The presentation of navigation control data for manual control as
specified in 7.2.5.2 of this standard 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”.

(MSC.252(83)/2.2.2) The scope of an INS may differ dependent on the number and kind of
tasks integrated.

(MSC_2")IQ’2\I’) 2.2\ f‘Can”rann gon apnaration

2y
PZ=OO = TO o UTTTgOTatr o OO T O CTatroTTT—ary

dependent on:

situation-

o s$hip underway, at anchor, and moored,
e manual and automatic navigation control in different wat

e planned routine navigation and special manoeuvres.

4.2 Purpose of integrated navigation systems

The fol re dealt with| in this
standard.

(MSC.2% ems (INS) is to enhance the
safety d functions to avoid geopraphic,

traffic ahd environmental hazards.

(MSC.25 . wbining teg tions and information the INS provides
“added |value” for theNope xnonitoy and/or control safety of navigatjon and
progresg of the ship.

(MSC.2 )2(83)/1@ 8gK| ito M an intrinsic function of the INS. The INS upports
safety qf nawgatio avahuating/ inpyts from several sources, combmmg them to|provide

informati radation
of integri

(MSC.2 to the
users afe nnected

equipme

(MSC.292(83)/1.5) The INS supports mode and situation awareness.

(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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e to allow the installation and use of an INS instead of stand-alone navigational
equipment onboard ships; and

e to promote safe procedures for the integration process;
both for

e comprehensive integration; and

e partial integration,

of navigational functions, data and equipment.

(MSC.252(83)/3 1. 3) These standards supplement for INS functional reeujrements of the
individupl Performance Standards adopted by the IMO.

4.3 Application

The follpwing considerations concerning the application have bgen~ c hdard.

(MSC.252(83)/3.2.1) These performance standards afe sRNCaXk to\ systems| where
functionss/equipment of at least the navigational tasksT j ' 52(83)/2.11.2) are
combined.

(MSC.292(83)/3.2.2) If further tasks integyate uire ents of these standards
should apply to all additional function$§.i g j S

(MSC.252(83)/3.3.1) These performa

should provide for individual configurations foxextensions, if required.

(MSC.252(83)/3.3.2) These sta ¢ odules:

o Module A (Clayse 6 i { s\for the integration of navigational information,

e Module B (Cét} i unctional requirements for INS based on a task-
related structu

e Module C (Cla : ements of the Alert management, and

e Mod| )) (8 a.Documentation requirements.

(MSC.2 3 . Modules™M (Clause 6) , C (Clause 8), D (Clause 9) and 7.1, 7.3} 7.8, of
Module [E MSEe A)Na gplicable for any INS.

(MSC.2 N Xdditionally, for each task integrated into the INS, the INS sholld fulfil
both:

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

o 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
(Sub-clauses of this standard)

Additionally applicable modules of specific equipment standards
for task integrated into the INS. The modules are specified in the
appendices of these performance standards, if not specified in

the equipment standards.

Collision avoidance (7.2.4)

Module A:

Module C:* Interfacing”

Radar PS (Res. MSC.192(79)) (Modules specified in Annex A)
“Sensor and Detection”

Module B: "Operational requirements”

Route planning (7.2.2)

ECDIS PS (Res. MSC.232(82))

Route monitorng (7-2-3)

Module A "Database

Module B: “Operational and functional req ri

Track cqntrol (7.2.5.3 and 7.3.2, 7.3.3)

Track Control PS Res. MSC.74(69), A (Se Cl se
Module B: “Operational and funct)x)\ quixe

~

(MSC.252(83)/3.5.1) These standards may allow for acc
requirements of navigational equipment as
regulatipn V/19. In this case, the INS should comply

carriage

substitute fd

r some
SOLAS

dules of

ID)S in compliance with

INS as

<

Allow for accepting the[

Task: d fu Wbclauses
of\this sta

Applicable modules of spec

equipment standards as specified in the

Appendices of the docume

fic

nt

Radar system

ollsidn dvdrsance (7.2.4)

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

Module C:“Design and Technical
requirements”

”

ts

ECDIS

N
o

Route planning (7.2.2)
Route monitoring (7.2.3)

ECDIS PS (Res. MSC.232(82))

Module A: “Database”

Module B: “Operational and functio
requirements”

nal

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 functio
requirements”

nal

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 in compliance with
INS as

Applicable modules of specific
equipment standards as specified in the
Appendices of the document

Tasks and functions (Subclauses
of this standard)

EPFS Navigation control data (6.2.5) GPS Res. A.819(19), as amended,
or Navigation status and data MSC.112(73)
display (7.2.7

isplay (7.2.7) or GALILEO, Res. MSC.233(82)

or GLONASS, Res. MSC.53(66), as
amended MSC.113(73)

SDME Navigation control data (7.2.5) Res. MSC.96(72)
or Navigation status and data
display (7.2.7) (
N . . ) . N
NOTE Additional equipment not listed above can be included into the INS. <
aute A (O

NOTE (MSC. 252(83)/3 7.1) The workstation design, layout and arrangemen /s no in this pefformance
standardd, but in MSC/Circ.982. Guidance on familiarisation documentati i .

5 Test requirements and results

5.1 General

e tasks and functiors that it
alled in compliance With the
d|V|ded the entire configuratipn shall

The manufacturer shall declare the eq
performs. The equipment under test
manufagturer’s installation manual. W
be tested together.

The manufacturer shall des

e phygical parts involved
o |ocati
e gend
o depé
NOTE T

functional

5.2 E ests previously performed

Where parts_of anNN8 have been tested and documented as meeting individual Interpational
Standards{(for example through individual type approvals), there is no requirement t<|> repeat
such tesSting. In _such cases, corresponding documentation (for example certificates, test
reports) shall be provided.

5.3 Test site

Unless otherwise stated all tests in this standard are to 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;

e capable of simulating failures in sensors and sources (see Annex C);
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e capable of simulating corrupt and implausible data;

e capable of simulating disturbances and jumps within and between sensors;

e capable of simulating set and drift;

e capable of simulating AIS targets and other AIS messages;

e capable of simulating radar collision avoidance scenarios as target scenario simulator

defined in IEC 62388;

e capable to perform the testing according the individual equipment testing requirements if

testing of equipment is required for this standard (see Annex A).

The resolution and accuracy of the simulated signals shall be in accordance with the

applicah ;
the typels of interfaces supported by the EUT according to the manufact

5.4 Methods of test

This stgndard is organized so that each group of requiremen
clause identifying the method(s) of test. The test terminolo
test of

6 Mo

6.1

I
6.1.1
6.1.1.1 |Requirement

As a mihimum this subcla

(MSC.252(83)/5.1.4)
sensors|and so v@
6.1.1.2 |Methods of test a ed results

Covered

6.1.2
6.1.2.1

As a minimum this subclause is applicable for primary navigational data.

ynd with

jons.

ed by a
1-12 on

nnected

(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.

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.
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6.1.3
6.1.3.1

Failure of data exchange

Requirement

(MSC.252(83)/5.1.3) A failure of data exchange shall not affect any independent functionality.

6.1.3.2

Test for

6.1.4
6.1.4.1

(MSC.2
standar

NOTE

n

The INY

addition|,

6.1.4.2

Confirm

interface

required

every physical interface conforms to thg

6.1.5
6.1.5.1

(MSC.2
manage

6.1.5.2
See 8.9

6.2 A

6.2.1

(MSC.25

Methods of test and required results

failure of data exchange is covered by 7.6.1.2.

Interfaces in general

Requirement

b2(83)/5.1.4) Interfacing to, from, and within the INS shall ¢
s for data exchange and interfacing as appropriate.

formation flowing within the EUT may contain proprietary data.

national

imum. In

output
gt every

sentence in Annex F is checked on e IEC 61162 series and that

Requirement

b2(83)/5, '
ment as 1

Methods

he alert

h2(83)/5.2.1) INS data shall comply with the accuracy and resolution reqd

ired by

applicable performance standards of the IMO (See Table 2).

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 within 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;

e heading with at least 1 decimal resolution for degrees;
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e time with at least 1 second 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

(MSC.252(83)/5.3.1.1) Data failing validity checks shall not be used by the INS for functions
dependent on these data, unless for cases where the relevant performance standards
specifically allow use of invalid data. There shall be no side effects for functions not
dependi gan this data

(MSC.252(83)/5.3.1.2) When CCRS output data used by the INS i ecomes
invalid, lor unavailable, at least a warning shall be given. Higher pgiorit e given
where re¢quired, see 8.3.2.1 and Table C.2 (classification of the

When JCRS output data not actually in use by the INS be j ) ilable, this
shall bel indicated at least as a caution. Loss of data whict ires 4 ioN ich does
not resylt in a hazardous situation shall lead into a cattion.i. S vailable
or only Uised for display reasons, see 8.3.2.1.

When input data from sensor or sourcé ble, this

shall be|indicated as a caution.

Validity [checks shall include the evaluati ant exapty data fields, status or mode fields
(e g. sthtes, modes and qualltles s valid", “simulation”, “manual input”,
“‘estimated (dead reckoning

6.3.1.2 |Methods of test.and

Refer td manufa@ y ion_to\identify 8 cases in which the EUT evaluatges input
data as| invalid baged\0on v y data fields or content of status, mode of quality
fields. Qonfirm by ol ation the EMT provides at least a caution to indicate invalid data.

Refer tg M ue documentation (see 9.3.1) to identify whether the EUT has
any cap o validity checks. If such invalid data are used, check [that the
relevani g tandards specifically allow use of that data and confirm by analytical
evaluati nctipnality 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 r ||nn\la||ah| +hnn El IT nv-nuu-lA a nn..hnn within At nArinA \u!n'nk H rc!uLud to the

i
OTCT TCTT T 1Al T TOT vVt ot o P CTToT—vv T

process requirements and described in the manufacturer’s documentation.

s
T To

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.
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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 is not selected for use by the EUT. 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.

If the EUT includes automatic control functions refer to the manufacturer’s FMEA
documentation to identify 2 cases in each automatic control function in which invalid, or
unavailable, CCRS output data selected for use by the EUT may cause a situation requiring
immediate attention, decision and if necessary action to avoid any kind of hazardous situation
(e.g. loss of essential information used by an automatic control function). Confirm by
observation that the EUT provides an alarm within a time period which is related to the
process requirements and described in the manufacturer’s documentation.

6.3.2 Plausibility

6.3.2.1 |Requirement

(MSC.252(83)/5.3.2.1) Received or derived data that is used o ibyted) by~the YNS shall be
checked for plausible magnitudes of values.

Two kinfls of checks for plausible magnitudes shall be carried ©

e Checks that a value is within plausible range.

e Chetks that operative modes or stz
one |sentence from a single sensQr/soyrs
reporting equal operative states of a s

are reported by more than
9. GGA and VTG setences

(MSC.252(83)/5.3.2.2) Data which has failed\the ity checks shall not be used by the
INS and i t ds %

If data e gy are considered as “invalid” and| will be
treated

6.3.2.2

Confirm i ction nufe y's documentation that input data which are used by the
INS and i S ave defined plausible ranges and defined matching| criteria

for oper
Confirm ~ thay data not passing the plausibility check is not used by the INS.

6.3.3

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
that the manufacturer has identified all cases for which the latency may be an issue when
fulfilling the relevant performance standards.

Refer to manufacturer’s documentation to identify 3 cases within the INS for which latency is
important. Confirm by observation that data latency does not degrade the functionality
specified within the relevant performance standards.
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6.4 Consistent common reference system (CCRS)
6.4.1 Consistency of data
6.4.1.1 Requirement

As a minimum this subclause is applicable for primary navigational data.

(MSC.252(83)/5.4.1.1) The INS shall ensure that the different types of information are
distributed to the relevant parts of the system, applying a consistent common reference
system for all types of information.

(MSC.2 h—dgta shall

be prov.

(MSC.2 ith the

same ty) a.

NOTE S ) EUT may

have par t e he CCRS

principle iis what is described in the definition of the CCRS (3.1.20)

Connecied data such as latitude+longitude, COG{#SQ d\setrdrift’ shall origingte from

same squrce.

6.4.1.2 |Methods of test and required\results

Confirm|by inspection of manufacturer’s at

e the EUT uses the CCRS\pringit avigation data to all relevant parfs of the
system,

o all re[levant parts of iple,

o detdjls of th rces further
use within IN

Confirm|also by ob .

Refer tq n paths

have be mplemented, confirm by observation that parallel disfribution

paths hg ure that all part of the INS receive the same data from the same

source.

Confirm| by, ‘ebservation that all connected data such as latitude+longitude, COG+SPG and

set+drif{ 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
reference point shall not affect the integrity monitoring process.

The integrity monitoring process within the INS is related to a single consistent common
reference point to get correct results.
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Alternative reference locations may be used for local display, calculation and measurements.
Affected information shall be clearly indicated or distinctively obvious. This information shall
not be distributed outside the system.

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

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

NOTE 1

presentation (CCRP versus radar antenna position).

An example of a temporarily specified alternative reference location may be the reference for radar

NOTE 2 |An example of a permanently assigned alternative reference location may be.the locati
control (ship specific installation parameter).

6.4.2.2 |Methods of test and required results

Confirm|by inspection of manufacturer’s documentation that;

Confirm

Select
the follg

insta
desd

reco
the CCRP.

calc
poin
and jspeed,;

if an alternative r
information is clearly

use

i by track

ncludes
jata;

ised for

ference
course

affected

if any auto p ation is
provjded, con ' hanging
refetence locatid e pe 3 of the automatic control function is not adlversely

affeq

T are presented using the same reference point:

own
EBL| VRM;.Cusor

targetrange and bearing;

and range rings;

yce location on all workstations. Confirm by observafion that

closest point of approach (CPA);

time to closest point of approach (TCPA);
parallel index lines;

course over ground;

speed (speed over ground and speed through water).

In above condition confirm by observation that all other items within the EUT are presented
using either:

the same reference point as above; or

a permanently assigned alternative reference location that is clearly
distinctively obvious.

indicated or
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If provided, select a temporarily specified alternative reference point as the reference location
on a single task station. Confirm by observation that the following items within the task station
are presented using the same reference point:

e own ship’s position;

e EBL, VRM, cursor and range rings;

o target range and bearing;

o closest point of approach (CPA);

e time to closest point of approach (TCPA);

e parallel index lines;

e course over ground;

e spead (speed over ground and speed through water).

In above condition confirm by observation that all other item k st ﬁon are

presented using either:

o the temporarily specified alternative reference location@s Dr

e a permanently assigned alternative reference Aocatign\tha indicated or

distipctively obvious.

Confirm| by observation that the outpuyt dats ' he EUT include the POS
sentenck, see Annex F, and are ref ~ f 6r a permanently assigned
alternative reference location and not a 3 of ary alternative reference |point.

6.4.3 Consistency of thresholds

6.4.3.1 |Requirement

(MSC.292(83)/5.4.3.1 ing and
alert functions.

(MSC.252(83)/5.4.;. esholds
are used by differefx

Cross tn 62065)
and rou

(MSC.2p2(8
differ frd

A_caution may be given when thresholds entered by the bridge team
set in other parts of the INS.

6.4.3.2 [Methods of test and required results

Confirm by observation that the following thresholds are consistent:

e depth below keel (IEC 61174);

o safety depth (IEC 61174);

e safety contour (IEC 61174);

e look ahead time or distance (IEC 61174);
e look ahead passing distance (IEC 61174);

e cross track limit for monitoring route is common for track control (IEC 62065) and route
monitoring (IEC 61174);

e limits used for verification of monitored route against safety contour and areas or objects
of interest (IEC 61174);

e CPA/TCPA (IEC 62388);
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e if provided BCR/BCT (IEC 62388);
e approach time to critical point (IEC 61174);

e if provided, track control limits such as low speed, course difference, early course change
indication, end of track (IEC 62065);

e if provided and activated, heading control limits such as off-heading, heading monitor
(1SO 11674).

If users are allowed to select inconsistent thresholds then confirm by observation that a
caution is given when a different threshold is entered into a part of EUT and that this is clearly
indicated as long as a different threshold is in use.

6.5

ntegrity monitoring

6.5.1 Requirement

As minimnum this subclause is applicable for primary navigational.data

(MSC.252(83)/5.5.1) The integrity of data shall be monitored™a before
being used, or displayed.

(MSC.2
derived|independently from at least two sensors

he data

(MSC.2$2(83)/5.5.3) The INS shall pre
accurate method of integrity monitoring

he most

(MSC.2 cted for
integrity

(MSC.2 sible or
failed.

The res

e Pass
e Faild

e Doub

The sys

e posifion: ,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 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 system shall provide at least one of the following methods for integrity monitoring:

e speed and course over ground: comparison between two longitudinal/transversal ground
speeds from SDME together with a heading;

e speed and course over ground: comparison with a STW sensor together with a heading
sensor;
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e speed and course over ground: comparison with a SOG and COG from EPFS.

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

o dept
o dept

h: comparison with a second depth sensor,

h: comparison with data from largest available ENC chart.

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

comparison with a second EPFS sensor,

comparison with internal clock.

e time:
e time:
The sys|
e heagq

forr

Other e

(MSC.25

monitor

In the 4
unavaild

If integfi

paragra
operatid
fails an
source

6.5.2

Confirm

provided and which &

Confirm
most ac

Confirm
selecteq

em may provide the tollowing methods Tor integrity monitoring:

ing: comparison between heading sensor and COG sensor
Bliable comparison.

afs and maintaining minimur

anually.

Methods of test 2 < :
by ins g documentation that each mandatory mg

Confirm

enough

fntegrity

2065 for

possible the requirements of

n basic
nitoring
lect the

thod is

lect the

of data

bylebservation of each available method that:

e with simulated errors (disturbances, jumps) exceeding the thresholds in use the integrity

mon

itoring works as documented by manufacturer;

e the EUT provides a warning when the result of integrity monitoring of data from
sensors/sources in use is failed;

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

If automatic 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) fall-back arrangements
for unavailable sensor data.
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6.6 Marking of-data
6.6.1 Requirement

As a minimum this subclause is applicable for primary navigational data.

(MSC.252(83)/5.6.1) The data shall be marked with the source and the results of validity,
plausibility checks and integrity monitoring to enable subsequent functions to decide whether
their input data complies with their requirements or not.

Table 3 defines the marking of data that has been checked for validity, plausibility and
integrity within the INS.

Table 3 — Marking of data

Validity Plausibility Integrity INS data marking /\ eM

check check monitoring . . N
Validity Plausibility | Integkity
flag or status statu
Status (e.g. NSR) (e.Q:

NS

flag
or
Mode
5

indicator
(e.g. Q
GLL) P -
Fail Fail Not possible valid Faile Data cannot be|used
within INS
Fail Pass Not possible vali Ye /F{ailed Data cannot be|used
within INS unlegs
relevant performance
standards specifically
allow use of invplid
data

In%\_/ﬁlo Failed Data cannot be|used

within INS

Z

Pass Fail

Pass Pass Q

VAN

for automatic cgntrol
function(s)

ﬁﬁq/ Yes Doubtful Data cannot be|used

Valid Yes Failed Data cannot be|used
for automatic cgntrol
function(s)

Pass PN& Pas Valid Yes Passed Data is suitable|for any
use

NOTE For “daMot}e used for automatic control function(s)”, see 6.5.1.

Pass Pas

6.6.2 Methods of tests and required results

Confirm by observation of displays that all parts of the INS use the data as marked with
source, validity, plausibility and integrity.

Confirm by observation that the sentences described in Annex | are provided.

6.7 Selection of sensors and sources
6.7.1 Requirement

As a minimum this subclause is applicable for primary navigational data.
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(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 sujtable sensors/sources (see 9.7).

6.7.2 Methods of test and required results

Confirm|by observation and inspection of the content of the opeyati 1) that:

e the e used:
man

e inm ailable;

e ina rding to
the manufacturer’s description;

o itis natically
sele

7 Mo ns

71 Description

(MSC 252/6.1) The / pilot in

safely and effe @v pared to

an equiyalent set of s

(MSC 2 r which

the INSJ|i am and

pilot in §

(MSC 2 adopted

by the |

NOTE 1 |Foer\guidance, see 4.3, Table 1 and Table 2.

(MSC 252/6.4) When functions of equipment connected to the INS provide facilities in addition
to this standard, the operation and, as far as is reasonably practicable, the malfunction of
such additional facilities should not degrade the performance of the INS below the
requirements of this standard.

(MSC 252/6.5) The integration of functions of individual equipment into the INS should 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).

NOTE 2 The IMO alert requirements above may be different from the requirements available in the individual
performance standards. This standard describes what to do within the EUT of the INS. If there are differences
regarding alerts between individual equipment performance standards and the INS performance standard, the INS
performance standard overrides the individual performance standards for the EUT of the INS.
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7.2 Task and functional requirements for an INS
7.21 General
7.2.1.1 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.

(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 availablg, the alhhe used as
common data source for INS.

(MSC 2p2/7.1.4) 7.2.2 to 7.2.5 and 7.2.7 apply, if the respec 3 S| integrated |into the
INS.

NOTE Tphe CCRS principle also applies to ENC charts and updates; route onitoring and usdr created
navigation material (such as “Radar maps” (IEC 62388:2007/ 8.1Q), “ s, areas and tgxt notes”

(IEC 61174:2008, 5.5.1) etc.).
7.2.1.2 |Methods of test and required

Confirm

7.2.2 Task “Route planning”

7.2.2.1 |ECDIS performance stg

7.2.21.1 Require
(MSC 252/7.2.1 cified in
Module|A and B %f .232(82)).

(See IEC

7.2.2.1.

Confirm data as
specifie fed IEC
standar

7.2.2.2 |Procedures for voyage planning

7.2.2.2.1 Requirement

(MSC 252/7.2.2)The INS shall be capable of supporting procedures for relevant parts of
voyage planning, as adopted by the IMO Resolution A.893(21) Guidelines for voyage
planning:

(A.893(21)/3.2) The 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 scale
charts: the true direction of the planned route or track shall be indicated, as well as all
areas of danger, existing ships' routeing and reporting systems, vessel traffic services,
and any areas where marine environmental protection considerations apply;

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:
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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;

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\¢rifical 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 is capab relevant
procedures as described above.

7.2.2.3 |Additional mandatory functions

7.2.2.3.1 Requirement

(MSC 292/7.2.3) The INS shall provide

e administering the route plan import, export, documg@ntation,

protection),

e npnaving the route ler keel

Clearance specfi
e ¢hecking 0 3, he INS,
based o course
Changing point
. lable in
NOTE Are which
functions
7.2.2.3.
Executg successively’the following steps:

create a new route plan “Test 1” and store it in the EUT,;

create another new route plan “Test 2” including at least a segment with a water depth
less than 10 m, store it in the EUT and then export it to a removable media (e.g. memory
stick, floppy disk, etc.) as supported by the EUT;

load the already stored route plan “Test 1” for use in the EUT and confirm by observation
that the content of it is as before storing of it;

import route plan “Test 2” from removable media for use in the EUT and;

either view, print or create a printable file from the route plan “Test 27;

protect the route plan “Test 2” against changes. After protection try to add a new waypoint;

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

unprotect the route plan “Test 27;
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confirm by observation that now adding a waypoint is possible;
set safety contour as 10 m and perform check of route plan “Test 27;

confirm by observation that the system 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:

confirm by observation that the EUT is able to detect a turning radius which is less than
possible for the ship;

confirm by observation that the EUT is able to detect a planned speed higher than the
maX|||u||| aVaIIdUIU IUI lIIC Olllp Ul IUVVUI Llldll LIIU IIIIIIIIIIuIII auucpﬁ‘ DPCUU fOI" the
available steering system;

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

confjrm by observation that the EUT is able to detect a turning i i ?quire a
higher rate of turn than is possible for the ship when safling~a aximum
spegd;

confjrm by observation that the EUT is able to detect iktwo vayp i 00° and
1,0 INM radius turns are so close to each other tha the wheegl;over xr course change point
for the second waypoint is before the end of turn/of the

set planned speed as 80 % of maximum avaifable

confjrm by observation that the EWT is i hat it is impossible|to meet
the selected ETA for the given ETD.

If check] against meteorological informationi gilable ]y the EUT, execute successiyely the

following steps:

7.2.3
7.2.31

7.2.31.

confjrm by observati { T s draft a suitable route between two user
given waypoints whish i ‘ it~frany’ favourable items (e.g. wind, current, etc.)

and [able to awid . wind, current, waves, etc.) as specified in the
operator ma

confjrm by obsegvati T/allows the user to refine the drafted route [plan by
char
inpu

(MSC 252/[7.3.1) The INS shall provide the route monitoring functions and data as spelcified in
Module A and B in the ECDIS performance standards.

7.2.3.1.2 Methods of tests and required results

Confirm by observation that the system provides the route monitoring functions as specified in
Module 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

(MSC 252/7.3.2) 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,
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NOTE “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 “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),

e AIS reports of AtoNs,

and if track control is integrated into the INS,

o [t shall be possible to include the planned track and to provide, mohitorand display the
rack related and manoeuvring data.

7.2.3.2.2 Methods of tests and required results

Confirm| by observation that the system provides the capability overlay
of radar|{video data on the chart.

Confirm| by observation or by inspection of manufag S \ that the|system

provides the capability to determine the deviations and actual values for
measur¢d under-keel clearance and the possibili nitiate\and >present an unger-keel
clearange alarm.

Confirm|by observation that the system i ity to display alphanumerig¢ally the

present|values of latitude, longitude, e, ROT
(measut

Confirm ports of
AtoNs.

If track
e to sd
o to provide, moxnitox ax
7.2.3.3
7.2.3.3.

(MSC 2p2/7.313) F avigational purposes, the display of other route-related information on
the chartdisplay is permitted, e.g.

e tracked radar targets and AlS targets
e AIS binary and safety-related messages

e |nitiation and monitoring of man-over-board and SAR manoeuvres (search and rescue
and man-over-board modes)

NAVTEX

tidal and current data

e weather data

e jce data

The manufacturer shall declare which functions, data or AIS messages are available.
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7.2.3.3.2 Methods of test and required results

Confirm by observation that the system provides the optional functions, data or AIS messages
as specified by the manufacturer.

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 j ftion of
the datym (geographic point, line, or area used as a reference i j wdial most
probable area for search, commence search point and search ) bperator
(expanding square search pattern, sector search pattern or/para %) S rn) with

track spacing defined by him shall be presented.
The IMQ IAMSAR Manual Volume 3 shall be used as

7.2.3.4.2 Methods of test and regq

If a seafch and rescue mode is provided that the

system meets the requirements in the fg

o selept the display of an

e define the geographic pQint)\g iNe £d as reference in search planning;

e adjupt the search pfatt

e conffrm by .r
monjtoring disp)é

the operator;

pattern is correctly presented in the route

Confirm i i q or documentation that the equipment manual dé¢scribes
the bas » eafch and rescue mode, if that search and rescue mode is
provided.

7.2.3.5 s s OB) mode

7.2.3.5.

(MSC 2p2/723.5.1) If available it shall be possible to select on the route monitoring display a
predefined disptay mode for a “man-over-boara 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.

(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.
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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.

7.2.3.5.2 Methods of test and required results

If available, confirm by observation that the predefined MOB display mode meets the
requirements in the following manner.

e Select the MOB display mode by a simple operator command.

e Savg the initial MOB position by a simple operator command.

e Shoy initial and estimated MOB position in conformance with IEC 82288

e Shoy distance and bearing to the estimated MOB position.
7.2.4 Task “Collision Avoidance”

7.2.4.1 |Radar performance standards related mandato
7.2.41.1 Requirement

(MSC 2
in Modd
these miodules.

pecified
nition of

7.2.41.2

Confirm| by inspection of ' ) parts of
IEC 62388:2007. Refer to A @

7.2.4.2 Additio<>m
7.2.4.2.1 Reqtrire

(MSC 2p2/7.4.2.1 objects
than spécified i

It shall ata, but
not indi

e coas

e own|(ship’s safety contour;

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

e isolated above water dangers which lie within the safe water defined by the safety contour
such as fixed structures, overhead wires, etc.

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 above. Confirm by
observation that it is not possible to remove individual objects.
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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 AlS; 2 radar
sensors) 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),

common criteria shall be used for raising target related alerts, e.g., CPA/TCPA.

The target association shall be performed on all provided sensors/so . such as
hysteresgis shall be applied to the association criteria in order to prevg ociation
or disagsociation. For practical applications, it shall be permitted t¢ vs iation and
disassogiation criteria from the default values. The user manual SCh ociation
paramefers and options.

The selgction of priority for association of single sources s 12 ig UT. The
selectioh can be modified by operator action for the station
which displays associated targets.

The thrgshold of association shall be

NOTE Thrget association, including threshold of associatio iority~ef-association (i.e. which symbpl is used
for assoclated target), is a system wide functiof. Stathe display associated targets or targgts from a
single solirce. If associated targets are displayed t a jcal at every task station which digplays the
associatefl targets.

7.2.4.3.2

IEC 62388:2007,N).8 iati and priority) defines four scenarios for asslociating
tracked [targets 2 A \ ctioy et from
two diff¢grent radar'sg

Two ind form to
the reqti r target
fading i t Sensor
errors a i 3 ilthis test. One TSS is set to provide radar data as defined in the TT
column [ de data
followin of the
scenariq

The methods of test and required results are as follows:

a)

b)

c)

d)

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;

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
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;

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;
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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
association function can be enabled and disabled for the radar targets;

g) if target information from more than one radar source is provided on one task station,
confirm by observation while performing target association test scenarios 1-4 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;

h) if target information from more than one radar source is provided on one task station,

by-observationthatro—atarmisratsed-whentheradar-targets—are—disa ated;

i) if target information from more than one radar source is provided™n one station,
conffjrm by observation that when the radar targets are disassosgjs ~ isassociated
targets have unique identifiers;

j) confjrm by inspection of manufacturer’s documentation tha bes the
parameters and options for associating radar targets;
k) confjrm by inspection of documented evidence that d radar

targets is in accordance with IEC 62388:2007, 10.822;

[) confjrm by observation that common criteria are (ised Ty i & s at the
task|station;

m) confjrm by observation that assocj
statipn of the EUT.

ery task

7.2.4.4 |Target identifier
7.2.4.4.1 Requireme

used for
esented
rs shall

(MSC 2
presentation on all IN
on one |display
be used| for all |

NOTE E
display. T|

o radars track different targets, which are displayed i common
adar are 2, 5 and 10. Technical tracking identifiers in secpnd radar

are 1, 5 g . 6 i ilable in both radars, the target identifier 5 given from second radar isfamended
to identifi¢

Local t# ' i nay be provided in addition to the unique identifier used for
present digplays. Where provided, local target identifiers shall be distipct from
the unique i tifier. hocal identifiers shall only be presented on the individual task sfation to

which they ‘apply.
identifiefrs.

e operator shall be able to switch off the presentation of tTe local

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.

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

b) 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.
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c)

d)

e)

f)

g)

h)

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;

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

e the unique identifier is not affected by change of presentation priority between radar
and AlS data.

eat the
e test. Confirm by observation that:

n workstations with association switched off, each physica nted by

d
RBoth an AIS target and a radar target;

e gach target presented has a unique identifier, amended hat it is
ynique;

e the unique identifier is identical on all workstations

Repeat test c) with the simulated AIS and radar da unmatched radar

data| so that they do not meet the EUT’s criteria firm by

obsgrvation that:

e g single unique identifier is usg f i . well as
ynique identifier for each physisal unms g hded as
required to ensure that it is uniquey

e the AIS and tracked targets ¢ i ssigned
different identifiers allowing them t :

o the identifiers used\o pre present
the target.

provision of radar data to the EUT fijlom two
target. Ensure that the simulated radar| data is
criteria for target association; in order to [achieve

Simullate sev
diffefrent rad{l}}
sufficiently ma

this :
and \ ¢ association to take place. (Refer to manufacturer’s
docl 2 as | Confirm by observation that:

Wsed for each physical target, the identifier being amended as
that it is unique;

If th W an option to switch target association off, switch it off and repeat the
aboye'tést. 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;

e 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 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;
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o the identifiers used to present each target are identical on all workstations that present

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

o the local target identifiers are distinguishable from the unique identifier;

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

e it is possible to deselect the display of local identifiers.
7.2.4.5 Combined radar signals

7.2.4.51 Requirement

(MSC 2pZI7.4.Z.4) A display may present combined radar signals from
source.|The malfunctions of this additional facility shall not degrade
radar squrce selected as primary, unless the primary source is the
between the primary and the other source(s) shall be indicated as

7.2.4.5.2 Methods of test and required results

Confirm| by observation or by inspection of documented ewd
requirements according IEC 62388:2007, 14.4.3 (Co

7.2.4.6 |Optional functions
7.2.4.6.1 Requirement
(MSC 2

e frue scaled ship s)

e ¢hart data from

7.2.4.6.2 Me@
If optiopal functiohg

requirement.

7.2.5 rol Data”

7.2.5.1

(MSC 2 stpport the manual and automatic control of the ship’s
movemg gvigation control task shall provide the following functionality:

e radar
n of the
election

bets the

/ bow

s each

primary

. d/sp ay of data for the manual control of the thp‘e primnry movement

e display of data for the automatic control of the ship‘s primary movement

e presentation and handling of external safety related messages, e.g. AlS safety-related and
binary messages, NAVTEX. These messages shall be stored for viewing purposes as

specified by the manufacturer.
7.2.5.2 Presentation of navigation control data for manual control

7.2.5.21 Requirement

(MSC 252/7.5.2.1) 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
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e position

heading, ROT (measured or derived from change of heading)

rudder angle

propulsion data

set and drift, wind direction and speed (true and/or relative selectable by the
operator), if availabl

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, NAVTEX.

7.2.5.2.2 Methods of test and required results

Confirm| by observation that the system provides display capab
described in 7.2.5.2.1 in accordance with the requirements of
information.

for\ea ta item
62288 for\digplay of

7.2.5.3

NOTE T
7.2.5.3.1 Requirement

(MSC 2

vigation
control .

n:

e all information listed for manual co

e S$et and actual radj

The set| value is for
measure¢d value.

current

7.2.5.3.

Confirm
and act
IEC 622

provides all information listed for manual control, set
e next segment in accordance with the requirements of

7.2.5.4

7.2.5.4.

(MSC.252/7./5.4) The navigation control data shall be presented:

e in digital and where appropriate in analogue form, e.g., mimic elements, logically
arranged on and around a symbolic outline of a ship

o f applicable, together with their “set — values”

o f 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 system 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.
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7.2.6 Task “Alert management*

NOTE (MSC 252/7.6.1) Scope, operational requirements and alert-related requirements are specified in Module C

(Clause 8) of this standard.
7.2.7 Task “Status and data display“

7.2.7.1 Mandatory data display functions

7.2.71.1 Requirement

(MSC 252/7.7.1) The INS shall provide the following data display functions:

e presentation of mode and status information

e presentation of the ship's static, dynamic and voyage-related Al
e presentation of the ship’s available relevant measured motios ith their
set-values”
e presentation of received safety related messages, sy fed and
binary messages, NAVTEX

e presentation of INS configuration

NOTHE The INS configuration includes information about a y for use

and durrently in use.

e presentation of sensor and sou
7.2.71.2 Methods of test and requi
Confirm| by observation that the system s a present mode information ipcluding
information whether or not the system\is iR ; nulation
mode, slervice mode, trai : 4.8
Confirm| by observati at\the ‘system\is ~abté to present status information (QN/OFF,
availability, degradation, i j status of automated functions, systems| and /or
subsystems (se 4.
Confirm he system is able to present data and status infgrmation
(ON/OF thility) provided by the sensors and sources.
Confirm system is able to present ship‘s static, dynamic and poyage-
related
Confirm iop that the system is able to present ship’s available relevant mgasured
motion <|iata together‘with their “set-values” (heading, course/speed, rate-of-turn, turn fadius).

Confirm by observation that the system is able to present received safety related messages,

such as AIS safety-related and binary messages and NAVTEX messages.

Confirm by observation that the system 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.

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.
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7.2.7.2.2 Methods of test and required results

Confirm by observation that the EUT allows the setting of relevant parameters for the items

listed in

7.2.7.1.1 as specified in manufacturer’s documentation.

Confirm by observation that the system allows the editing of the AIS own ship‘s data and the
information to be transmitted by AlIS messages.

7.2.7.3
(MSC 2

The ma

Optional data display functions

52/7.7.3) The INS may provide on demand:

iolal ol syt oot
TOaTr arrad-ourT 1Tt Uata

weather data, ice data

hdditional data of the tasks Navigation control data and R
arget data.

hufacturer shall declare which data is available for pr,

gnd AIS

7.2.7.4 |Methods of test and required results

Confirm| by observation that the system provides (the op{iona ified in
manufagturer’s documentation.

7.3  Functional requirements for |

7.3.1 Number of task stations

7.3.1.1 |Description

(MSC 2p2/8.1.1) The egrated
into the|l INS. It shall =ast the
minimum set of n V/19.
The mapufacturer s is able
to fulfil.

(MSC 7 . speci e required number of task stations the required|backup
arrange y ed by the carriage requirements of SOLAS regulation V/19 ghall be

taken in

(MSC 2

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 2

52/8.3) For the tasks of:

Route planning,

e status and data display, and

e alert management,

means shall be provided to operate the tasks at least at one of the task stations referred to on
paragraph MSC.252/8.2 or at least at another additional task station at the choice of the
bridge team and pilot.
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(MSC 252/8.4) For the task “Route planning”, a separate remote task station may 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 awgareness of operator roles The selection of the task at the tasksgtation shall be

possiblg by a simple operator action.

7.3.1.2 |Methods of test and required results

Confirm| by inspection of manufacturer’s documentation that 1 actixer has declared
which carriage requirements of SOLAS V/19 the EUT fulfils.

Confirm| by inspection of manufacturer’s documentati
sufficient number of task stations to:

o allow the simultaneous presentation

e mee} the required backup arrangem
For each task of:

¢ Roufe planning,
e Collision avoidance,
¢ Navigational contro

confirm| by obso

simultanjeous operati

of task stations are provided to [support
of above tasks.

For the

e Rou
e Stat
e Aler

confirm [by observation that it is possible to operate these tasks from one of the task jstations
provided.

Confirm 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 on a task station by the EUT, as declared by the manufacturer, are
e route monitoring,

e collision avoidance,

e navigation control data,

e route planning,

e status and data display,

e alert management,

e automatic steering control.

This is not a limitation, also other additional tasks for the EUT can be provided, as declared by the manufacturer.
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7.3.2 Track control

7.3.2.1 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

(MSC 2p2/8.6.2) the control and operation of this function by the user shall posgible 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 fupction of track control is implemented the follg
Confirm 62065.

Confirm
and/or “Collision avoidance” task statiops:

hitoring”

Confirm| by observation tha
the task| station from which

7.3.3 Automatic co o
7.3.3.1 |Task sta<>

ically on

7.3.3.1.

(MSC 2 arly indicated task station shall be in control of an ar:I;tomatic
function| on shall at any time be assigned to accept control commmands.
It shall be 'd/cat to the brldge team and pilot, if not otherwise obvious, whiich task

station |

(MSC 2p2/8.7:2) all be possible to take over the control from a task station. In this case
the set ¢ontrol values and limits shall remain unchanged for the control functions.

(MSC 252/8.7.3) The information relevant for the selected control function shall be available
for continuous display, at least upon a single operator command, and shall in be presented
when an automatic control function is activated or changed.

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

7.3.3.1.2 Methods of test and required results

Confirm by observation for each automatic control function within the EUT (e.g. autopilot,
speedpilot, track control etc.) that:
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e 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 permissible for each
automatic control function to 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 then
all values and limits of the automatic control function remain unchanged;

o information relevant for the selected automatic control function is available for continuous
display either permanently or on demand by single operator action and whenever the user
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 to be
always aVfailable or to be available by single operaior action.

7.3.3.2 |Override

7.3.3.2.1 Requirement

(MSC 2p2/8.7.4.1) It shall be allowed by a single operator ] Ker ide™ar by-plass any
automaled function to restore manual control, regardless g Op y and the
failure status of the INS.

NOTE 1 g the EUT
provides

NOTE 2 [An example of by pass of automats i € ) (= FU =
follow up) i 3 FU (= non

follow up) override to control directly rudder pump

(MSC 2
messagp

ropriate

7.3.3.2.2

Confirm utopilot,

perform

EA it is

control

7.4.1 General

7.4.1.1 Requirement

(MSC 252/9.1.1) The INS shall comply with the presentation requirements adopted by the IMO
in MSC.191(79) and SN/Circ.243.

(MSC 252/9.1.2) All essential information shall be displayed clearly and continuously.
Additional navigational information may be displayed, but shall not mask, obscure or degrade
essential information required for the display by its primary task, as specified in this
performance standards.

“Essential information” is information directly related to the safe navigation of the vessel.
Tasks “Route monitoring”, “Collision avoidance”, “Navigation control data” and “Alert
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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 61174:2008, 4.10.3);

e a warning indication when SENC data from private source is displayed (see
IEC 61174:2008, 4.3.2);

e a chartdisp a a
IEC

e ani
(see

ur (see

the ENC
IEC 61174:2008, 4.5);

e an indication when a larger scale ENC than the disp
IEC 61174:2008, 4.5);

e an indication when a chart display does not show all
IEC 61174:2008, 4.9.5);

e North arrow (see IEC 61174:2008, 5.9.1);

e an indication if chart material otherrthan i 55.2.2
and 6.8.2);

e anir : +174:2008, G.3.6), if availaple;

le (see

ay (see

e vect

e rang

Essentil display

by the r

e gain

e staty

e statd

e rada 8:2008,
6.10

e rang

e moti

o vectprimode, tim& and stabilization (see IEC 62388:2008, 10.5.5.1);

¢ an indication if chart material other than ENC is displayed (see TEC 62388:2008, 11.1.1.1),
if available;

e radar system status as master or slave (see |IEC 62388:2008, 14.4.4.2);

e an indication of failed sensor/source input for heading, speed through the water, course
and speed over ground, position, radar video and AIS (see IEC 62388:2008, 15.2.1 to
15.2.7).

Essential information for “Navigation control data” is:

e display of data required for manual control of the ship’s primary movement (see 7.2.5.2.1);

e when automatic control is used display of data required for automatic control of ship’s
primary movement (see 7.2.5.3.1).

Essential information for “Alert management” is:
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e an indication if there are unacknowledged alerts and a value indicating the total number of
unacknowledged alerts.

(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.

(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 test|ng of IEC 62288, see 7.5.3.2.

For the fask route monitoring:

e Con 3.1.2 b)
and , 5.9.1,
6.8.% e) and G.3.6, if applicable;

e Con ' ation so that only the chart
infor c e route
(incl
NOTE

For the fask collision avoidarce:

e Confirm by observatio - requirements of IEC 62288:2008, 6.2.1,
5.4.6.1, 6.1.3.1 and NG\6% 54217 5.4.3.1, 54.4.1, 6.10.1.1, 8.2.1.1,(9.4.4.1,
10.5,5.1, 11.1<:>1,

For the fask navigatio

e Confi BV foy/ manual control the presentation of the infgrmation

spegifi iR 2. degraded, masked or obscured by other presented
inforn )

e Conf
spedi
infor

that for automatic control the presentation of the infgrmation
is not degraded, masked or obscured by other presented

For the fasK,alert management:

e Confirm by observation that essential alert related information presented on the central
alert management HMI is not degraded, masked or obscured by other presented
information.

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


https://iecnorm.com/api/?name=ff9c452efb07bddaac19ccc9a630fbc4

61924-2 © IEC:2012(E) - 53 -

should be tested for each of the above mentioned tasks by means of applicable user
operations selected from the following list:

e changing a range scale;

e 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;

o temporarily suppressing information;

e displaying a route or route related information;
e selegting additional information for presentation on the opera
e disp|aying safety related messages;

o settihg default values.
7.4.2 Default display configurations and ope

7.4.2.1 |Requirement

(MSC 252/9.2.1) The INS shall offer defal : Hi j s route
monitoring and collision avoidance sel ¢ idge team
and pilot with a standardized dlsp/a 8 ¢ ] simple

operatol action. The bas cified in

Annex D).

The IN§ shall require &
change system
perform|ng selectio

and see

ple “Do you want to perform this although it will
PA, TCPA etc. in every workstation?) when
pfiguration (see 6.4.3.1 for consistency of thiesholds

(MSC 2 . provide operational modes for open sea, coastal, ¢onfined
waters (pi ) thirig, anchorage).

The ma \alide€lare the functions involved in the operational modes for ogen sea,
coastal 'ned aters and the means for the generation of content and settings.

(MSC 2p2/9.2.3) It is recommended that the INS provides means to generate pre-ddfined or
operator-defined display modes, that are optimally suitable to the navigation task.

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.

If provided, refer to manufacturer’s documentation to identify any operator-defined and pre-
defined operational modes other than open sea. coastal and confined ers. Confirm by
observattion that it is possible to adjust the operational settings and the contentf prerdefined
and ope

Confirm| by observation that it is possible to keep the configuratign a 3 Emeters
provided in Annex D (display settings) when switching a task frg i gnother.

7.4.3 Mode and status awareness

7.4.3.1 |Requirement

(MSC 2 je team
and pilot.
NOTE Ekamples of operational modes are opey ) berthing,
anchorage).

(MSC 252/9.3.2) If the sys G 1 j 9 brm the
functionis required for the “ ¢ 1

Example of system m
. J’egradeé '

service mo

The mahufactuger sh
mode.

1|l declare which system modes the EUT provides other than thg normal

(MSC 25279.3.3) It the system is in a degraded condition this shall be sufficiently clear that
the bridge team and pilot can understand the nature of the failure and its consequences.

(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

MSC N0 A A\ & [ T i 4 'H Il y) | ok £
( Jo/Ig. =) Tr otidll UC UUSOIUVIC U UloUldy UIC  CUITIPJITIC Oy olTl]

available configuration and the configuration in use.

(MSC 252/9.4.2 The INS shall provide the means to display the
availability.

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

(MSC 252/9.4.3) The INS shall provide the means ¢ of functjon and

availability.

NOTE 2 [Above is related to functions provided by the E

(MSC 2p2/9.4.4) The INS shall provid [ e device identificatiorn] and its
availability.

NOTE 3

(MSC 2 hyed on
demana|.

All infor

7.4.4.2

Confirm system
configun bnd and
that the bout all
subsyst ata and

Disconnectone of the sensors/sources and confirm by observation that the configuration
display reflects the changes.

NOTE The configuration may 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
7.5.1 General

7.5.1.1 |Requirement

Human-machineinterface

(MSC 2b2/10.1.1) For the design and layout of human machiq ¢ he INS,

MSC/Cifc.982 and relevant guidance on application of SO
IMO in MSC SN.1/Circ.265 shall be taken into account.

0 by the

Standards IEC 60945 and IEC 62288 include rules , | teria of

MSC/Cifc.982. The HMI of the EUT shall fulfil the

(MSC 2p2/10.1.2) Integrated graphicakanad\g % ns shall

adopt al|consistent human machine interfa

(MSC 2
operate|by a trained users

7.5.1.2 |Methods of t

Confirm| by ino
manufagturer uses” @ cx

graphical and alphé i play and’control functions.

Confirm
alphanu
manufag
at least i g isted below:

imple to

s” documentation (e.g. a style book) that the
losophy as guideline for the design of infegrated

mfacturer’'s documentation that the integrated graphical and
ol functions conform to the documented HMI philosophy of the
in MSC/Circ. 982 and IMO SN1/Circ.265 (IEC 60945 and IE( 62288)

capd ihe or override any automatic control function, if automatic| control
funclion’is provided (see 7.3.3.2);

support 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 (see 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 design
7.5.2.1 Requirement

(MSC 252/10.2.1) The design of the system 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 standard proves that the above requirement is met.

(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 2b2/10.2.3) The design of the system shall avoid the potential single peint-fdilure by
one person during operation, and shall minimize the risk of human errqf.

MSC 252/10.2.4) The operation of the system shall be des/ { I rom the
task of $afe navigation.

7.5.2.2 |Methods of test and required results

avoids
nimizes

Confirm| by inspection of manufacturer
the potgntial single point failure by on®
the risk [of human error (see 7.5.4).

7.5.3 Display
7.5.3.1 |Requirement
(MSC 252/10.3.1) Infd
sub-sysftems. Standardl
according to Re

7.5.3.2

ed consistently within and between {ifferent
entation, symbols and coding shall he used

Confirm entation

within a
Confirm ts each
requirer

7.5.4 Input

7.5.4.1 Requirement

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

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

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

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.
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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

Confirm by observation that:

e the |design, function, location, arrangement and presentation
congistent across the EUT and that they enable simple ang
commands;

o all bpsic operational controls permit normal adjustments to bé€>easi
the EUT,;
NOTH 1 Basic functions such as taking bearings, setting course, ete,

o the EUT attempts to prevent ascertainable user-agtion e

o all gctions within the EUT that may cause
confjrmation before proceeding;

NOTHE 2 Some examples. Deletion of as
causgs loss of multiple tracked targets.

e the
to in

e the
7.6 INS Back-up re

7.6.1

7.6.1.1

(MSC 2 Zup arrangements shall be provided to ensy
navigati thin the INS.

(MSC 2 AN q_case of failure of one part or function of the INS, including
failures) i e P ible to operate each other individual part or function separ
least th wentsyspecified for individual equipment adopted by the IMO shall be

far as applicable.

uts are
ition of

bughout

ction.

quire a

e. Action

at leads

re safe

network
htely; at
met, as

(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:

e Route planning

e Route monitoring
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e Collision avoidance

e Navigation control data

e Status and data display

o Alert management.

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 oy

NOTE 2
componet

7.6.1.2

As per
part, fu
results
(MSC 2
state.

As per H
below in
that (M§

a)

b)

Rou
Rou
Colli
Navi
Stat
Aler

loss
follo

Cr t;lU U[Jb'ldtl’ull Uf t;lc [Jll'llldly (,UIII}JUII!;'IIt ill d bdfc wday.

t. Minor functional differences are accepted.
Methods of test and required results

FMEA document in 9.3.1 for 7 separate test case
nction or hardware component within the EUT a
jeclared in the FMEA document are that all
52/11.1.1.1, 11.1.1.2 and 11.1.4). After eath

e Planning
e Monitoring

sion avoidance

gational control da

s and data display

Management
FMEA do@e

Lollision avoidance

le primary

of one
that the
rational
rational

) and 3)
hent are

s of the

loss

of a task station listed in ‘I) to ’%) 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 4) to 8) 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.


https://iecnorm.com/api/?name=ff9c452efb07bddaac19ccc9a630fbc4

- 60 - 61924-2 © IEC:2012(E)

4) Electronic position fixing

5) Heading measurement

6) Speed measurement

7) Radar including transceiver and antenna
8) Chart database

7.6.2 Hardware redundancies (back-up)
7.6.2.1 Requirement

(MSC 252/11.2.1) For the following sensors/sources of an INS, an approved back-up shall be
availablg—fortire—HNS-

e electronic position fixing

e heading measurement
e §peed measurement
e fadar

e chart database

NOTE 1 [“Approved” is understood as “fully type approved equipme
radar and|chart database) or equipment accepted by flag count

ptoved equipmen{’ (e.g. for

ry admipistratio
NOTE 2 |[A measurement of speed over grognd N 5 ip reg ire@t 0
water or \fice versa.

measurement of speefl through

7.6.2.2 |Methods of test and required re

Confirm| by inspection (of S i al that it includes a descrigtion of
sensorsfsources to b thexdINS and”a description of backup sensof/source
requirements for

e elecfronic p fi
e heading measufe

e spesg

Confirm UT includes backup sensor/source for

ystem failur€s and fallback arrangement

7.71 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 Detailed requirements, methods of test and required results are described in 7.7.8.
7.7.2 Restored operation

7.7.2.1 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:
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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
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

Methodg of test and required results are described in 7.7.8.

7.7.3 Failure or change of sensor for automatic control funct;
7.7.3.1 |Requirement

dden chgnges of

(MSC 2b2/12.3.1) The failure or change of a sensor sha
7 ropriate

control fommands or loss of manoeuvring control. This
integrityf

fatus or
vide the

(MSC 2
navigati
missing|i

7.7.3.2

For eac

Refer tq ' mulate discrepancy between the data of the
respecti i i

Simulat
integrity

Change

e therq

o therq

For rele
the EU — 3
switching off the mternal sensor or source of the EUT and conflrm by observatlon that

used by
JI or by

e a 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 Failure of sensor
7.7.4.1 Requirement

(MSC 252/12.3.2) In case of a sensor or source failure, the system shall provide an alert and
indicate (an) alternative sensor(s) or source(s), as available.
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7.7.4.2 Methods of test and required results
The following tests are to be performed at least for

e EPFS,

e SDME,

e Heading sensor,

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 sourc

o the EUT indicates availability of an alternative sensor or source, i plicab

7.7.5 Storage of system related parameters
7.7.5.1 |Requirement

(MSC 25
for reco

ted way

NOTE S
made by {

belections

7.7.5.2

Confirm
and that

ed way

7.7.6
7.7.6.1

(MSC 2 bossible

configuf

e safest
2.7.2.2,

For the
possiblg
12.7.2.3

Task Ngvigation co

ol data shall clearly indicate if data is not available for display t|>ecause
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 or NAVTEX, when historical data received before the
malfunction are displayed then the display shall indicate malfunction of the real-time
reception.

NOTE Refer to individual equipment standards for methods on how to detect malfunction.
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.
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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 safety related messages from AIS or NAVTEX 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 of AIS
or NAVTEX interface is clearly indicated.

7.7.7 Alert management

7.7.7.1 |Requirement

(MSC 252/12.6.1) System failures shall be alerted according té ts desqgribed in

Module |C (Clause 7).

(MSC 252/12.6.2) Loss of system communication b % the anagement and the
navigatipnal systems and sensors shall be indica : at the central alert
managelment HMI and shall remove any existingale& y those navigational systgms and
sensors '6

(MSC 252/12.6.3) A system failure ethent or the loss of|system
communication between the alert mandgement a pavigational functions, sourceg and/or

sensors| shall not lead to the loss of\the
navigati '

ement functionality of the individual

a

7.7.7.2

NOTE 1 i S 2 ith \ane/or more navigational functions or system. IMQ has not
presented i 3 jona i ems“associated with each navigational task. For the tests below
navigatior \

Followin S generate at least one unacknowledged alert and cause a
loss of ication central alert management HMI and navigational tagks (i.e.

collision poring, route planning, heading control, track control|etc.) or
sensors|jr

NOTE 2 dli r or not a task or equipment (e.g. sensor) is part of EUT loss of communig¢ation can
be done Hy di ecting eguipment or simulator, or may require further manufacturer instructions.

Confirm| by observation that the central alert management HMI indicates an apgropriate
warning and that any existing related alert is removed from the central alert management HMI.

Following manufacturer instructions, cause a system failure of the central alert management
HMI. Then cause failures for each sensor connected to the EUT and cause functional alerts
(e.g. dangerous target, safety contour, different geodetic datum) for each navigational task
(i.e. collision avoidance, route monitoring, Route planning, heading control, track control, etc.)
in turn within the EUT.

Confirm by observation that the EUT announces each alert.

Cause a communication failure between the central alert management HMI of the EUT and
the rest of the system. Then cause failures for each sensor/source connected to the EUT and
cause functional alerts (e.g. dangerous target, safety contour, different geodetic datum) for
each navigational task (i.e. collision avoidance, route monitoring, route planning, heading
control, track control etc.) in turn within the EUT.


https://iecnorm.com/api/?name=ff9c452efb07bddaac19ccc9a630fbc4

- 64 - 61924-2 © IEC:2012(E)

Confirm by observation that the EUT announces each alert.

NOTE 3 In this test the role of a sensor connected to the EUT is to cause an alert related to loss of sensor data
inside the EUT.

7.7.8 Fallback for navigational information failure
7.7.8.1 General
7.7.8.1.1 Requirement

(MSC 252/12.7.1) In the event of failures of navigational information and to maintain minimum
basic operation,

e there shall be a permanent indication of the failed input inform fallback

hctivated,
e the respective actions of the alert management shall be actiy
e the fallback arrangements listed in 7.7.8.2, 7.7.8.3, and

7.7.8.1.2 Methods of test and required results

Cause B(s), by
disconn source
within tH

e a peL

e the br failed

posi s

o thef

7.7.8.2

7.7.8.2.

(MSC 2

The INS and not
the ship

NOTE SpPME.as seurce, of~qvercground motion requires also availability of heading. To satisfy the dispjay of the
over-groupd-mo vectonthe EUT is assumed to receive also over-ground motion information from the EPFS (e.g.
VTG or RMC sentente).

(MSC 25

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.

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 be done by simulating failure of course and speed over ground information from every
position sensor and from every SDME sensor or source.
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7.7.8.3

Collision avoidance

7.7.8.3.1 Requirement

(MSC 252/12.7.3) In the case of failure of:

e Heading information

the INS
structur

7.7.8.3.

Confirm
IEC 623

7.7.8.4
7.7.8.4.
(MSC 2
individu
7.7.8.4.

For hed
requirern

For traq
requirer

7.8 T
7.8.1

7.8.1.1

Speed through the water information
Course and speed over ground information
Position input information

Radar video input information

AIS input information

shall operate as defined in the operational Module B4 ¢ e propase
b for radar performance standards as set out in Annex A.
p Methods of test and required results

by inspection of documented evidence that e/ requiren
88:2007, 14.1.1.2, 15.1.3.2, 15.1.4.2 and 15.

Heading/Track control

[ Requirement

52/12.7.4) The requirements for the apphi
bl performance standards shall\ap

& _control function as specifie

p Methods of te

ding control caonfity i } documented evidence that the EUT mj{
hents of@ s

(MSC 2

modular

ents of

) in the

bets the

52/13.1.1) 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
standard.

(MSC 252/13.1.2) Means shall be provided to monitor and to display hardware malfunctions of

the INS.

7.8.1.2

Alerts shall be provided in case of malfunctions.

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.
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Confirm by inspection of documented evidence that the EUT meets the requirements of
IEC 60945.

7.8.2

7.8.2.1

Hardware and/or processors

Requirements for sensor, actuator or controller being part of the EUT

7.8.21.1 Sensor

(MSC 252/13.2.1.1) A sensor or part 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.

(MSC 252/13.2.1.2) Processing of raw data from sensors may be part of the IN

(MSC 2p2/13.2.1.3) In the case where sources perform functions

and inte

7.8.2.1.

(MSC 2
receives

these standards.

p Actuator and controller

inctions

if it only

lired by

[, if they

relevant

7.8.2.2 |Methods of test and require

Confirm| by inspection of manufacturer’ -1, Installation manual and 9.2)
that the|[EUT, as declared in 5.1 includ Qrs, controllers or part thereo
perform

7.8.2.3 [Software

7.8.2.3.1 Require

(MSC 252/13.3.1::; L ) ware shall fulfil the requirements of the
internat{fonal standape Haxitimie navigation and communication equipment.

7.8.2.3.

Confirm do€umented evidence that the operational software fulfils the
requireme

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.

(MSC 252/13.4.2) The INS including the sensors for position, speed, heading and depth shall

be supp

lied:

.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.
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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 emergency source as defined in
SOLAS regulation I/l part D.

INS and following sensors/sources:

shall be|

at le
at le
at le
at le

at le

45 s.

NOTE 1
the INS.

emerge
uninterr

NOTE 2
the INS.

7.8.4

7.8.41

(MSC 2
after re
subsyst

ast one position sensor;

ast one speed sensor;

ast one depth sensor;

ast one heading sensor;

ast one radar including transceiver and antenna;

supplied from a transitional source of electrical power Yor a duat ot le

@7 or switch off the m
hcy power and confirm by\ob that\voperation of the EUT cq

Power interr
Requir t

ption full functionality of the INS shall be 4

ss than

ed within

ain and
ntinues

xternal to

vailable
dividual

For all FUT the manufacturer shall declare the recovery time. The
declare( shall conform to the applicable performance standards| where
availablg. xie for the function collision avoidance is defined in IEC 62388.

(MSC 252/13°5.2) ¥ 'subjected to a power interruption the INS shall, upon restorgtion of
power, |niaintain the configuration in use and continue automated operation. asl 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).

7.8.4.2 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:
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e recovery time for all individual subsystem functions is as specified by the manufacturer;

o full functionality of the INS is available after all subsystems have recovered.

Activate functions requiring manual activation. Confirm by observation that:

e the configuration in use prior to removal of power has been maintained by the EUT, as far
as practicable;

o if any automated operation was selected prior to power interruption, then it continues as
far as practicable;

e any automatic control function is reinstated only upon confirmation by the operator.

7.8.5 Data communication interface and protocols
7.8.5.1 |Requirement

(MSC 2b2/13.6.1) Standardized and approved data communication rfaces™\an otocols
shall be|used where possible.

7.8.5.2 |Methods of test and required results

Tests for communication interfaces are covered by 6 ‘

7.8.6 Installation
7.8.6.1 |Requirement

(MSC 252/13.7.1) The INS shall be(ca eet the
requirements of the releva

ines in
d by the

(MSC 252/13.7.2) T
MSC/Cifrc.982 and rel

IMO SN1/CirC.26®

7.8.6.2

sturer’s documentation (see 9.1, Installation manual) that a
ate that the INS navigation tasks are capable of [fulfilling

Confirm
stateme
carriage

e route

e collision avotdancey(Res. MSC 192(79));

and for pptional 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),

e echo sounding system (Res. MSC.74(69) Annex 4),

e EPFS (Res. A819(19), as amended or Res. MSC.112(73) or Res. MSC.113(73) or Res.
MSC.115(73) or previous three resolutions combined with Res. MSC.114(73) or Res.
MSC.233(82)),

e SDME (Res. MSC.96(72)).

NOTE Additional equipment not listed above can be included into the INS.

Confirm by inspection of manufacturer’'s documentation (see 9.1) that a statement is provided
to indicate that the installation of INS should be in accordance with
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e |IMO SOLAS regulation V/15: Principles relating to bridge design, design and arrangement
of navigational systems and equipment and bridge procedures,

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

e Sn.1

/Circ.265: Guidelines on the application of SOLAS regulation V/15 to INS,

Bridge design,

e SN.1/Circ.288: Guidelines for bridge equipment and systems, their arrangem
integration (BES).

8 Module C - Alert management

81 D
8.1.1

(MSC 25

and pre

8.1.2

(MSC 2
requiren
operatid

NOTE “A
equipmen)|

(MSC 4

distributi

IBS and

ent and

safe nayi

decisior,

(MSC 2
support

decisior,

the brid,

(MSC 2
specifie
audible
minimiz

(MSC 2

escription
Purpose of alert management
2/14.1) The purpose of the alert management is to enhance ispribution
sentation of alerts within an INS.
Scope of alert management
provide
ildividual
igational
andling,
idn to the
equiring
52/15.3) HMI to
the brid eam. i equiring
attention o support
concept
erfluous
rator by
52/15.5) Theé alert management should support the proper application of |SOLAS
bn\\//15

regulati

(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.

8.1.3

Application of alert management

(MSC 252/16.1) These performance standards are applicable to any navigational aid within an
INS and its associated individual operational/functional-modules and sensor/source-modules.

(MSC 252/16.2) In addition to meeting the requirements of these performance standards the
INS alert management should comply with the relevant requirements of MSC.128(75) (see
IEC 62616), and MSC.191(79) (see IEC 62288).
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(MSC 252/16.3) The general principles of these standards as described in paragraphs 19
(8.3) and 20 (8.4) of these performance standards should apply to all alerts presented on the
bridge, as far as practicable.

8.2 General requirements

8.2.1 Provisions

8.2.1.1 Requirement

(MSC 252/18.1) The alert management shall provide:

e the means used to draw the attention of the bridge team to the existence of abnormal
Situations,

e the means for the bridge team and pilot to assess the urgenc) j bnormal

e the means to manage all alert related states in™a tibuted _system strugture in
consistent manner.

8.2.1.2 [Methods of test and required results

Verified|by the tests in subclauses 8.2(2 to

8.2.2
8.2.2.1 [Requirement

(MSC 2b2/18.2) If pragticakle, S y ion that
requireq attention.

NOTE 1 [The same

NOTE 2 |[One failure ma
the failed|function.

dency on

8.2.2.2

Refer tg e to the
EUT. F(l:9 ailure cause the EUT to fail as described. Confirm by obsgrvation
that, wh 8, only one alert is presented for each resultant situation.

8.2.3 ment

8.2.3.1 Requirement

(MSC 252/18.3) The alert management shall as a minimum be able to handle all alerts
required by performance standards adopted by the IMO for navigational equipment comprised
by the INS or connected to the INS. The alert management shall have the capability to handle
all other alerts of navigational equipment comprised by the INS or connected to the INS in
identical manner and shall incorporate all alerts that are critical to the safety of navigation.

NOTE 1 Above requirement includes a request for the INS to incorporate all alerts that are critical to safety of
navigation. This is understood to include all alerts required by performance standards adopted by the IMO for
navigational equipment and alerts from automatic control function(s) implemented by the manufacturer for which
there is no IMO performance standard.

NOTE 2 Figure F.1 shows minimum configuration of navigation equipment to be handled by the INS, connected to
the INS or being part of the EUT.
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8.2.3.2 Methods of test and required results

Confirm by inspection of manufacturer’'s documentation that the alert management of the EUT
as a minimum is able to handle all alerts required by performance standards adopted by the
IMO for navigational equipment comprised by the INS or connected to the INS (see Annex J).

Confirm by inspection of manufacturer’s documentation that the alert management has the
capability to handle all other alerts of navigational equipment comprised by the INS or
connected to the INS in an identical manner.

If provided, confirm by inspection of manufacturer’s documentation that the alert management
has the capability to handle all alerts from automatic control functions — within the EUT or

connect no IMO
performpance standard.

8.2.4 Logical architecture of the alert management

8.2.4.1 |[Requirement

(MSC 2pb2/18.4) The logical architecture of the alert marta concept
for alerts shall provide the capability to minimize the 41U gcially those on a
high pri NS and
evaluati odes or
activate

The INY n. As a
minimur multiple
sensors tion of
navigati v hize the
number|and priority of & N ¢ revaluation shall be presenteq to the
OOW. The result may_eith nsibility
transferfed.

8.2.4.2 Method@l

Confirm system
design on and
minimiz

For test 6.1.9.2,
8.9.2.2.

8.2.5 Alert management HMI

8.2.5.1 Requirement

(MSC 252/18.5) It shall be possible to provide the central alert management HMI at least on
the navigating and manoeuvring workstation and allowing the handling by the bridge team.

NOTE IMO MSC/Circ.982 defines navigating and manoeuvring workstation.
8.2.5.2 Methods of test and required results

Refer to the manufacturer’'s documentation. Identify task station(s) intended to be installed at
the navigating and manoeuvring workstation and confirm by observation that the EUT always
allows operation of the central alert management HMI at least in one task station at the
navigating and manoeuvring workstation.
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8.2.6 Audible announcements
8.2.6.1 Requirement

(MSC 252/18.6) The audible announcement of alerts shall enhance the guidance of the bridge
team to the task stations or displays which are directly assigned to the function generating the
alert and presenting the cause of the announcement and related information for decision
support, e.g., dangerous target alarms shall appear and have to be acknowledged at the
workstation where the collision avoidance function is provided.

8.2.6.2 Methods of test and required results

Confirm ment is
release ed (see
also 8.6

8.2.7 Display at several locations

8.2.7.1 [Requirement

(MSC 252/18.7) As alerts can be displayed at sev hall be
consistgnt as far as practicable with respect to ed and

acknowledged at any one task station of the INS.

8.2.7.2

Refer td 5_representative alerts thaf will be
reported ose alerts and confirm by obsgrvation
that the able with respect to how alerts are

displaydd, silenced and a we Yocations of the EUT where the alerts
are pregented.

8.3 Priorities and c
8.3.1 Prioriti@ ale

8.3.1.1

-

(MSC 2 nagement shall distinguish between the three priorities |listed:

Cautions

(MSC 2524191 2) Alarms shall indicate situations or conditions requiring immediate attention,
decision and if necessary action by the bridge team.

(MSC 252/19.1.3) Warnings shall indicate changed situations or conditions and shall be
presented for precautionary reasons which are not immediately hazardous but which may
become so, if no forward-looking decision is made or action is taken.

(MSC 252/19.1.4) Cautions shall indicate a condition which does not warrant an alarm or
warning condition, but still requires attention and out of the ordinary consideration of the
situation or of given information.

8.3.1.2 Methods of test and required results

Refer to the manufacturer’s documentation. For each of the alerts listed in Annex C simulate a
failure situation that causes the alert and confirm by observation that it has the correct
priority.
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8.3.2 Criteria for classification of alerts
8.3.2.1 Requirement

(MSC 252/19.1.5) Alerts additional to the alerts required by the IMO shall be assigned to a
priority level using the criteria for classification.

(MSC 252/19.2.1) Criteria for classification (i.e. prioritization) of alarms:

e conditions requiring immediate attention, decision and if necessary action by the
bridge team to avoid any kind of hazardous situation and to maintain the safe
navigation of the ship

L rescalidtiori required as alarrri 1rorr a rnot ackriowieageda warriirg.

(MSC 252/19.2.2) Criteria for classification (i.e. prioritization) of warnir

e ¢onditions or situations which require immediate attentign f easons,
0 make the bridge team aware of conditions which a j hazardous,
but may become so.

(MSC 252/19.2.3) Criteria for classification (i.e. prioritizati

e awareness of a condition which still requires Heration

pf the situation or of given information.
8.3.2.2 |Methods of test and required res

Confirm| by inspection of manufacturer’ entg that manufacturer defined aler{s are in
compliapce with the criteria for classifi ;

8.3.3 Categories of ale

8.3.3.1 |Requirement
(MSC 252/19.3.r
alerts —|Category X a

(MSC 2
ECDIS, |i
necessdq

ories of

efts are specified as alerts where graphical e.g. radar,
station directly assigned to the function generating thq alert is

Categotrf 3 efude alerts indicating:

° Nanqger of qrounding
4 7 ~7

(MSC 252/19.3.1.2) Category B alerts are specified as alerts where no additional information
for decision support is necessary besides the information which can be presented at the
central alert management HMI. Category B alerts are all alerts not falling under Category A.

All alerts classified as cautions belong to Category B.

(MSC 252/19.4) A classification in priorities and categories of alerts for INS and for alerts of
the individual performance standards is attached as Annex C.

8.3.3.2 Methods of test and required results

Confirm by inspection of manufacturer’s documentation that alerts are categorized as A or B
in compliance with the criteria for categorization.
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8.4  State of alerts
8.4.1 General

8.4.1.1 Requirement

(MSC 252/20.1.1) The presentation of alarms and warnings is defined in the performance
standards for presentation of navigation-related information on shipborne navigational

displays (Resolution MSC.191(79)).

(MSC 252/20.1.2) The state of an alert (related information of an alert) shall be unambiguous
for the alert management, the INS and all associated operational and sensor/source displays.

Announgement states and related condition are described in Table 4.

Table 4 — Announcement states and related cofiditions

Aphnouncement state Condﬁion \ \ >

active —|unacknowledged Alert condition still present, aIeer{c?t\a{NoM@{g\ed \

active —|silenced Alert condition still presentﬂﬁt@éﬂg&& th \OPQ'?POT

active —Jacknowledged Alert condition still prese,ﬁ, ayer\g a(%\owl ed t» the operator

taken oy,

active —|responsibility transferred Alert condition stWe INNith dditional system knowle

ige has

~ |
rectified|- unacknowledged Alert c&\ditic}&e%kified,\alert S\QI unack)mwledged

active Alert con/dmon f&\c@\%)n}fgsent

normal Alert conﬁditiom eN%g\ >

NOTE 1 “Responsjbility transferred”.

NOTE 2

Announ entation are described in Table 5, Table 6, Table 7,
Table M iSual indication is mandatory. Optionally, icong can be
present

Categor 4 be acknowledged in a task station. This condition is dalled as
‘acknow 3 .. This condition shall be indicated. Optionally, icons can be used

(see Ta
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Table 5 — Announcement state and presentation for Alarms

Announcement state

Visual indication

Audible indication

active — unacknowledged Red flashing 3 short audible signals and shall be
repeated every 7sec. (see
8.6.1.4.1)
Speech output optional

active — silenced Red flashing Audible signal and speech output

silent

active — acknowledged

Red steady, but distinguishable
from other cases

Audible signal and speech output
silent

active — responsibility transferred

Red steady . but distinguishable

Audible analrﬂnd speech

utput

from other cases

silent

rectified|- unacknowledged

Red flashing, but distinguishable
from other cases

Audiblegign I speech putput
S|Ien

normal

Not applicable

Remark$:

e ‘“recfified — unacknowledged” state is not applicable for navig
CPA/TCPA alarm condition is rectified,

acknowledgement.

e |If the user is required to read
(IEQ 60945:2002, 6.1.5).

e Whgn colour coding is used,

e “disfinguishable from other cases”.

in TAbles M.1 and M.2.

the announcement sta

alarm text a marker s

it should b,
shape and orientation (IMO MSC.191(
indigations for each announcement state.

Manufacturer can\sp

Not a nct}re\
\

h. When
without

the text

as size,
e visual

vailable

Table Bm/n\unce@n\t a

N
N

presentation for Warnings

>

nnouncer(ent\}taQ <

VWndication

Audible indication

active — unacknowle}g

ell Wange flashing

2 short audible signals and|not to
be repeated

(see 7.6.1.4.1)

Speech output optional and|not to
be repeated

= RER

Yellowish orange flashing

Audible signal and speech ¢utput
silent

active —Jacknpowlée

Yellowish orange steady, but
distinguishable from other cases

Audible signal and speech ¢utput
silent

active —lresponsibility transferred

Yellowish orange steady but

Audible signal and speech output

distinguishable from other cases

silent

rectified — unacknowledged

Yellowish orange flashing, but
distinguishable from other cases

Audible signal and speech output
silent

normal

Not applicable

Not applicable

Remarks:

e ‘“rectified — unacknowledged” state is not applicable for navigational warnings.

e “distinguishable from other cases”.

in Tables M.1 and M.2.

Manufacturer can specify his own method or he can use icons available
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Table 7 — Announcement state and presentation for Cautions

Announcement state Visual indication Audible indication
active Yellow Audible signal and speech output silent
normal Not applicable Not applicable
8.4.1.2 Methods of test and required results

Confirm by observation that the presentation of alarms and warnings is in compliance with

IEC 622

88 as appropriate.

Methodg

8.4.2
8.4.2.1
8.4.2.1.

(MSC 2
states o

(See T4

8.4.2.1.

Methodg

8.4.2.2
8.4.2.2.

(MSC
unacknd

a) initia

NOTE

b) proyv

5 of test and required results are described in 8.4.2, 8.4.3 and 8.44.

Alarms

Different announcement states

[ Requirement

52/20.2.1) The alert management shall distj different annour

f each individual alarm:

inacknowledged alarm

hcknowledged alarm.

ble 4, Table 5, Table M.1 and Table M.2.

in 8.4.2.2 and 8.4.2.5.

alarm condition is detected, it shall be indicd

ide, a’message on HMI of sufficient detail to enable the bridge team to iden

add

y)cement

ted as

tify and

esS’ the alarm condition;

c) may be accompanied by speech output presented at least in English. There shall be only
one speech output within the EUT at any given time. The visual announcement and
speech output shall occur simultaneously. The audio signal shall be announced before the
speech output.

NOTE 2 IEC 60945:2002, 4.2.1.6 contains generic requirements for voice announcements.

The speech output shall use plain language using marine terminology as defined in SMCP
as appropriate. The volume shall be adjustable to extinction without affecting the sound
pressure level of the audible signal. Failure of the speech output shall not degrade
operation of visual indication or operation of audible signal.

(MSC 252/20.2.3) An unacknowledged alarm shall be clearly distinguishable from those
existing and already acknowledged. Unacknowledged alarms shall be indicated flashing and
by an audible signal.
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(MSC 252/20.2.4) The characteristics of the audible alarm signal, whether used singly or in
combination with speech, shall be such that there is no possibility of mistaking it for the
audible signal used for a warning.

8.4.2.2.2 Methods of test and required results

Refer to the manufacturer’s documentation. Generate 3 Category A and 3 Category B alarms
where the INS does not change the alert state after evaluation (see 8.5.1). Confirm by
observation that:

e each alarm is indicated as “active — unacknowledged” alarm in compliance with Table 5,
Table M 1(|f icon prowded) and Table M.2 (if icon prowded) together W|th associated

des | to the
function generating the alarm;
e audiple signal in compliance with Table 5 occurs for
- Punction
- function
If speech output is provided, confirm by observation
e the audio signal as defined in Table 5 occurs(before
o thes
e only
e spee forming
with
e it is possible to adjust e o cti i i i signal.
Follow |manufacturer’s firm by
observation that a gble M.1
and Talle M.2.
8.4.2.3
8.4.2.3.
(MSC 2 utput, if
provided. 3 speech
output ghall st& t agaip in case the announcement state is still “active — unacknowlegged” or
as specified in‘the~equipment performance standards.

It shall be possible to temporarily silence all alerts independent of category within the INS
(see 8.6.2.1). At least this function shall be available at CAM HMI.

If the source of the alert is external to the EUT then the relevant alert command shall be
generated in the relevant interface (see 8.9.4 for detailed requirements and test methods).

A prolonged activation of temporary silence command shall not prevent reactivation of the
audible signal and speech output of an alert after 30 s.

Activation of temporary silence shall not prevent audible signal and speech output of new
alerts.
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8.4.2.3.2 Methods of test and required results

Refer to the manufacturer’s documentation to identify all methods of temporary silencing of all
alerts. Use the same alarms as in 8.4.2.2.2 and activate them all in parallel. Confirm by
observation for CAM-HMI and for all other available methods of temporary silence that:

e the audible signal and speech output for all alerts stops when the temporary silence is
activated;

e the audible signal and the speech output start again after 30 s if the alarm condition is not
rectified and the alarm is not acknowledged;

e a prolonged activation of temporary silence command for longer than 30 s does not
prevent start of the audible signal and the speech output after 30 s from_ initial activation of
the femporary silence;

e activation of temporary silence command does not prevent start of the #@ud| ignal and
the gpeech output for new alerts.

Refer tqQ the manufacturer’'s documentation to identify all method ilepcing of
subset pf alerts at task station(s). If provided, use the ¢ § i 2.2 and
activate| them all in parallel. Confirm by observation for &ll availabile mporary
silence that:

e the audible signal and speech output for the al ilence is
actiyated;

o the tudible signal and the speechutput & i S itign is not
rectified and the alarm is not acknowedged

e a prolonged activation of temporaf pes not
prevent start of the audible signal ivation of
the temporary silence;

e actiyation of tempogary si g i ignal and
the gpeech output f g

Refer tg interfac@ egory B

alarms where the 8 nfirm by

observation that the command on the EUT generates a sHence command

sentenc

8.4.2.4
8.4.2.4.

(MSC 2p X audible signal, if not temporarily silenced, and the visual signal for an
unackngwledged atarm shall continue until the alarm is acknowledged, except Specified
otherwisé\in'the equipment performance standards, e.g. for CPA/TCPA alerts where the visual
signal can be ceased when the alarm condition is rectified.

The BAM performance standards specify that the audible signal shall cease when the alarm
condition is rectified (See MSC 302(87)/3.6 and 302(87)/7.3.8). Therefore the audible signal
of each alarm within the INS shall cease when the corresponding alarm condition is rectified.

If a sensor/source or function external to the EUT that generated an alert is no longer in use
but not in failure, then depending of the type of sensor/source it is assumed to:
e continue to report ALR-sentence with no active alerts (see Clause J.3 and Annex L); or

e continue to report heartbeat HBT-sentence and alert list ALC-sentence with no active
alerts (see Clause J.4).

If a sensor/source or function within the EUT that generated an alert is no longer in use but
not in failure, then the EUT in its related output interfaces (see Annex F) shall continue to
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report heartbeat HBT-sentence and alert list ALC-sentence with no active alerts. For example,
cross track distance alert in case of switching off track control, collision avoidance alerts
when switching radar to stand-by.

8.4.2.4.2 Methods of test and required results

Use same alarms as in 8.4.2.2.2. Generate the alarms, do not acknowledge them and rectify
the alarm condition. Confirm by observation that:

e the audible signal stops after the alarm condition is rectified;

e if provided, the speech announcement stops after the alarm condition is rectified;

e a fls
condi

Refer t
perform
CPA/TG
conditio

e the
conditi

o ifpr

Refer td he alert

generat related

communi hfirm by

observati

e the . alarm
gene

e the brt ALC-
sent

o if pr witched
off.

Refer td

generat he alert

related

o the ption of

rele

o if provided, speech announcement stops after reception of relevant ALR or ALC-septence.

8.4.2.5 W ibility rm

8.4.2.51 Requirement

(MSC 252/20.2.7) An acknowledged alarm and a responsibility transferred alarm shall be
indicated by a steady visual indication.

8.4.2.5.2 Methods of test and required results
Use same alarms as in 8.4.2.2.2. Generate the alarms. Confirm by observation that:

e the audible signal and speech output stop after the acknowledgement, see Table 5;

e the visual indication changes to steady after the acknowledgement, see Table 5,
Table M.1 and Table M.2.
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NOTE Above are tests for indication. Note that acknowledgement of an alarm depends on location (CAM-HMI or
HMI of task stations directly assigned to the function generating the alarm) and category of alarm. Perform these
tests in such location where acknowledgement is possible.

Generate a condition that causes an alarm with state responsibility transferred. Confirm by
observation that:

o the audible signal and speech output remain silent in responsibility transferred state, see
Table 5;

e the visual indication is steady in responsibility transferred state, see Table 5, Table M.1
and Table M.2.

8.4.2.6 Misual-signal
8.4.2.6.1 Requirement

(MSC 2b2/20.2.8) The visual signal for an acknowledged alarm and, res ibiki psferred
alarm shall continue until the alarm condition is rectified.

8.4.2.6.2 Methods of test and required results

Use same alarms as in 8.4.2.2.2. Generate the alay -
observation that the alarm including visual indicatign dis (S afte
rectified.

dge” them. Confirm by
the alarm congdition is

Generafle a condition that causes an s
observation that the alarm including
rectified|.

esponsjbility transferred. Confirm by
disappears after the condition is

8.4.3 Warnings
8.4.3.1
8.4.3.1.

(MSC 2
states 0

t shall distinguish between different announcement

(See T4

8.4.3.1.2 Methods of test and required results

Methods of test and required results are described in 8.4.3.2 and 8.4.3.4.

8.4.3.2 Indication of unacknowledged warning
8.4.3.2.1 Requirement

(MSC 252/20.3.2) When a warning condition is detected, it shall be indicated as
unacknowledged warning:

a) initiate an momentarily audible signal, accompanied by the visual warning announcement;

b) provide a message on HMI of sufficient detail to enable the bridge team to identify and
address the warning condition;

c) may be accompanied by speech output presented at least in English. The visual
announcement and speech output shall occur simultaneously. The audio signal shall be
announced before the speech output.
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NOTE IEC 60945:2002, 4.2.1.6 contains generic requirements for voice announcements.

The speech output shall use plain language using marine terminology as defined in SMCP, as
appropriate. The volume shall be adjustable to extinction without affecting the sound pressure
level of the audible signal. Failure of the speech output shall not degrade operation of visual
indication or operation of audible signal.

(MSC 252/20.3.3) An unacknowledged warning shall be clearly distinguishable from those
existing and already acknowledged. Unacknowledged warnings shall be indicated by a
flashing and by a momentarily audible signal.

(MSC 252/20.3.4) When a warning occurs a momentarily audible signal shall be given. The
characteristies—ofthe—atdible—warpirg—signat—whether—used—sigly—or——eembiration with
speech,|shall be such that there is no possibility of mistaking it for the a ] sed for
an alarm.

The spédech output, if provided, shall not repeat for warnings.

8.4.3.2.2 Methods of test and required results

Refer tp the manufacturer’'s documentation. Generdte and 3 Category B
warnings where the INS does not change the alert gtate—= (see 8.5.1). [Confirm
by obsefvation that:

e each warning is indicated as ¥arning in compliance with
Table 6, Table M.1 (if icon provide 2 3 2 _(if Acon provided) together with
assqciated descriptive text at least NMI(s)and on HMI(s) directly assigned
to the function generating the warning;

fategory A wa function

enerating the

[ategory armi
eneratin

function

e spegch oulput is
with|the SMCP

e it is passible to adjust the speech volume to extinction without affecting the audiblel signal.

at least in plain English language, using marine terminology corjforming
ére appropriate;

Follow manufacturer’'s instructions and cause failure of the speech output. Confirm by
observation that visual indication and audible signal remain as defined in Table 6, Table M.1
and Table M.2.

8.4.3.3 Silencing of warnings
8.4.3.3.1 Requirement

It shall be possible to temporarily silence warnings and speech output, if provided (see also
8.4.2.3.1). If a warning is not acknowledged within 30 s the audible signal and the speech
output shall start again in case the announcement state is still “active — unacknowledged” or
as specified in the equipment performance standards.

It shall be possible to temporarily silence all alerts independent of category within the INS
(see 8.6.2.1). At least this function shall be available at CAM HMI.
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If the source of the alert is external to the EUT then relevant alert command shall be
generated in the relevant interface (see 8.9.4 for detailed requirements and test methods).

A prolonged activation of a temporary silence command shall not prevent reactivation of the
audible signal and speech output of an alert after 30 s.

Activation of temporary silence shall not prevent an audible signal and speech output of new
alerts.

NOTE The audible indication of a warning is 2 short audible signals. The temporary silence of warning function is
executed for any unacknowledged warning independent if the audible signal was active or not.

8.4.3.3.2 Methods of test and required results

Refer to ing of all

alerts. | pfirm by

observa

e the ilence is
actiy

e the dition is
not 1

e a pf ; pes not
prev| put after 30 s frofn initial
actiy

e the audible
sign

Refer tg ncing of

the sub 2.2 and

activate mporary
silence

e the lence is
actiy

o the audible~gi output start again after 30 s if the warning condition is
not 1 i * is not acknowledged;

e a pf G ctivation of temporary silence command for longer than 30 s dpes not
prev, ~ ¢ audible signal and the speech output after 30 s from tHe initial
actiy S

o the activation of\d temporary silence command does not prevent the start of the|audible
signphand the speech output for new alerts.

Refer to interfaces in Annex F to select 2 interfaces. Generate 1 Category A and 3 Category B
warnings where the INS does not change the alert state after evaluation (see 8.5.1). Confirm
by observation that the temporary silence command on the EUT generates a silence
command sentence on the interface.

8.4.3.4 Continuation of warning
8.4.3.41 Requirement

(MSC 252/20.3.5) The visualization for an unacknowledged warning shall continue until the
warning is acknowledged, except specified otherwise in the equipment performance
standards.

If a sensor/source or function external to the EUT that generated an alert is no longer in use
but not in failure, then depending of the type of sensor/source it is assumed to:
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e continue to report ALR-sentence with no active alerts (see Clause J.3 and Annex L); or

e continue to report heartbeat HBT-sentence and alert list ALC-sentence with no active
alerts (see Clause J.4).

If a sensor/source or function within the EUT that generated an alert is no longer in use but
not in failure, then the EUT in its related output interfaces (see Annex F) shall continue to
report heartbeat HBT-sentence and alert list ALC-sentence with no active alerts. For example
off heading alert in case heading control is switched off.

8.4.3.4.2 Methods of test and required results

Use same warnings as in 8.4.3.2.2. Generate the warnings, do not acknowledge them and
rectify fhe warning condition. Confirm by observafion thal a flashing/visual indicgtion in
compliahce with Table 6 is available after the warning condition is rectifi

Refer to the manufacturer’s documentation. If available, generate hich an
equipment performance standard allows removal of the warning aftef\th i dition is
rectified. Generate the warnings, do not acknowledge them an ¢ i ndition.
Confirm| by observation that the warning including visydl “Yndication\'disappears after the
warning| condition is rectified.

Refer tq the manufacturer’s documentation. If avalabl 3 i hich the
alert gejnerating function within the EUT can h i he alert
related |communication. Do not ackngw unction.
Confirm|by observation that:

e the ing i i i indicati [ pea er the warning generating function is
swit¢hed off;

o the felevant output int
sentence with no acgtive

brt ALC-

Refer tq interfaces in A he alert
generat|ng func 2 ne alert
related lcommuniceatio indication
disappe S

8.4.3.5

8.4.3.5.

(MSC 2 shall be

indicate

8.4.3.5.1]

Use same warnings as in 8.4.3.2.2. Generate the warnings. Confirm by observation that the
visual indication changes to steady after the acknowledgement, see Table 6, Table M.1 and
Table M.2.

Generate a condition that causes a warning with state responsibility transferred. Confirm by
observation that the visual indication is steady in responsibility transferred state, see Table 6,
Table M.1 and Table M.2.

8.4.3.6 Visual signal
8.4.3.6.1 Requirement

(MSC 252/20.3.7) The visual signal for an acknowledged warning and for a responsibility
transferred warning shall continue until the warning condition is rectified.
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8.4.3.6.2 Methods of test and required results

Use same warnings as in 8.4.3.2.2. Generate the warnings and acknowledge them. Confirm
by observation that the warning including visual indication disappears after the alert condition

is rectifi

ed.

Generate a condition that causes a warning with state responsibility transferred. Confirm by
observation that the warning including visual indication disappears after the condition is

rectified

8.44
8.4.41
8.4.4.1.

(MSC
acknow

A cautign shall be silent and is not allowed to be accom

output.

(MSC 2
team to

8.4.41.

Refer tg the manufacturer’s document

e each caution is indica

prov
leas
caut

e audi

If spee¢h outpu
cautions.

8.4.4.2
8.4.4.2.
(MSC 2

Cautions

1 (H e
mmuIeativlrli

[ Requirement

P52/20.4.1) A caution shall be indicated by a stead
edgement shall be necessary for a caution.

2/20.4.3) A message shall be provided gn
identify and address the cautiopnconditjqy

p Methods of test and required

ded) and Tab 2 (i vided) togéther with associated descriptive
both on CAM ireCtly assigned to the function generd

on;
D signal@t

b2/20.4.2 dution shall be automatically removed after the condition is rectif

bn. No

speech

e bridge

on that:

1(if icon
text at
ting the

lent for

fed.

8.4.4.2.2 Methods of test and required results

Use same cautions as in 8.4.4.1.2. Generate the cautions. Confirm by observation that the

caution

8.4.5
8.4.51

including its visual indication disappears after the alert condition is rectified.

Alert escalation

Transfer to BNWAS

8.4.5.1.1 Requirement

(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.
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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 2, paragraphs
5.1.6 and 5.3.4).

NOTE 3 BNWAS has its own definition for how an unacknowledged alarm is transferred to it (see
IEC 62616:2010, 3.1.4). The relevant INS sentence is defined in Clause J.2.

8.4.51.2 Methods of test and required results

Confirm| by inspection of manufacturer’s documentation that the EU ides atNeasf, one of
the stanldardized methods specified in IEC 62616.

Confirm

e for track control related alarms after 30 s,

e for any other unacknowledged alarm after a timel\defin
8.4.5.2 |Change of priority
8.4.5.2.1 Requirement

(MSC 25 a f required
by specffic requ1rements fof t by the
user.

(MSC 252/20.5.3
requirements of

calation

NOTE 1

o reped

e chan

e chan

e change m.

If the in calation
then, bg

e repeated as a warning aiter 60 s, or
e changed to alarm after 60 s, or

e changed to alarm after an user selectable time period of maximum 5 min.

NOTE 2 Track control (see IMO MSC.74(69) annex 2) specifies escalation sequence of “early course change
indication” and “actual course change indication”. Annex C classes both “early course change indication” and
“actual course change indication” as warnings.

8.4.5.2.2 Methods of test and required results

Confirm by inspection of manufacturer’'s documentation that the default value for alert
escalation is either 60 s or a value specified for individual equipment.

If provided, confirm by observation that the user selectable time period for alert escalation is
less than 5 min.
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Confirm by inspection of manufacturer’s documentation that the manufacturer provides
information about

e which warnings are repeated as warning after 60 s,

e which warnings are handled as required by individual performance standards, and

e which warnings are changed to alarms either after 60 s or after a user selectable time
period.

Refer to the manufacturer’s documentation to identify 2 cases, if available, in which a warning

is repea

Refer t

ted as warning. Confirm by observation that time between repetition is 60 s.

is chang
60 s or

Refer tg
perform
rule spe

85 (
8.5.1

(MSC 2
reduced

1. the
as fi
num

NOT
evaly
high

2. the |
perf

3. the
INS;

4. the
infon
infor

ed to alarm. Confirm by observation that the time between cha
electable up to 5 min by the user.

bnce standards specify the rule for alert escalation. G
cified for the individual performance standards is use

hlerts released by navigational fungtionspseé
racticable, after e %
ber of high priority alexts;

F  Responsibility S d—to inform functions, sensors and/or sources

ation the | witR
briority al

ensor/source or function (system) shall provide the alert
mation. of\the jalert message on HMI for explanation and decision support, i
mation for uSer support in respect to the alert messages, as far as possible;

the manufacturer's documentation to idnn’rif\ll 2 cases if available ~n~which 2 \l\/arning

s either

ipdividual
that the

on of a

d as far

that after
umber of

5 of this

s of the

related

ncluding

5. if additional information regarding decision support and user guidance is available with the
system knowledge of the INS, this information shall be made available for the user;

6. HMI’s presenting alert information shall

have the capability to present the alert

information, provided by the alert releasing sensor/source or function (system) and the
information added with system knowledge of the INS.

8.5.2

Methods of test and required results

Refer to the manufacturer’s documentation. Generate 1 alarm and 1 warning of Category A

and 1 al

arm and 1 warning of Category B. Confirm by observation that the:

e priority of the alert generated by the EUT is categorised according to criteria for
classification of alerts as stated in 8.3.2;
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alert is presented consistently and in compliance with Table 5, Table 6, Table M.1 and
Table M.2 together with associated descriptive text on HMI in all parts within the EUT;

EUT provides additional guidance for decision to the operator utilising its advanced
knowledge of the overall system configuration and available data, if applicable;

HMIs presenting alert information within an EUT present the alert and guidance for
decision information provided by the alert releasing sensor/source or function (system)
together with the additional information added for guidance for decision by EUT utilising its
advanced knowledge of the whole system if applicable.

Confirm by inspection of the manufacturer's documentation that an EUT can utilise its
advanced knowledge of the overall system configuration and available data to reduce the
number of high priority alerts within the EUT

NOTE 1 |After evaluation, the INS with its system knowledge may have execute
generated a new alert of lower priority.

hsfer and

Refer tq the manufacturer’'s documentation to select 3 Categopy~A a alarms
where the INS does change the alert state after evaluation. Geherate{ confirm

by obsefvation that:

the pew alert is indicated as “active — unacknowledge® warni i ution in
compliance with Table 6, Table 7, Table M.1 : sociated
desgriptive text on HMI;

the original alarm is, at least on dg sferred”

alarin in compliance with Table 5, T

the plert communication in the inte#f uted as
spegified for alert communication (s

Refer tq the manufacture mentafti 3 arnings

where the INS change
observation that:

hfirm by

the hew aIer@w M.1 and
Table M.2 togsiher

the |original on demand, indicated as “active — respgnsibility
trangferred” { with Table 6, Table M.1 and Table M.2;

the icati the interface of the EUT (see Annex F) was executed as

spegifj g cation (see Annex K).
Refer tg \ FMEA documentation to select a sensor failure for a sefsor not
selected c”and\ for which there is a second active redundant sensor availaljle, e.g.

heading| sensors.

Simutatethisfaiture of one—sensorand—confirmby observationthatacautionmispresented
consistently and in compliance with Table 7 (see 8.4.1.1) together with associated
descriptive text on HMI in all parts within the EUT,

Simulate failure of both sensors and confirm by observation that an alert is presented
consistently and in compliance with Table C.1 and Table C.2 of Annex C together with
associated descriptive text on the HMI in all parts within the EUT.

NOTE 2 The focus of these tests is to be put on the alert presentation of the specifically generated alert.
Generating those specific alerts by failure simulation may cause additional alerts and functional aspects which are
not part of these specific tests.

NOTE 3 These tests may be performed by releasing one alert at a time or all alerts simultaneously.
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entral alert management HMI
General requirements

Display of alerts

(MSC 252/22.1) All alerts shall be displayed on the central alert management HMI.

See 7.6.1.9.1

8.6.1.2

8.6.1.2.1 __Requirement

(MSC 2
Categor
of many
existend
avoidan

NOTE 1
to offer al

NOTE 2
aggregati

8.6.1.2.

the CPA

Refer tq

Aggregated alerts

52/22.2) The central alert management HMI shall offer th

p

display
istence

iPate the

collision

s allowed

rules for

han the

CPA/TQ 0 of aggregated alert other than CPA/TCPA
and COI ert management HMI is able to present {he alert
as an a

8.6.1.3

8.6.1.3.

(MSC 2 al alert management HMI shall provide the means to annouhce and
indicate

8.6.1.3.

Methodsoftestandrequired resuttsare describedm8-6 -t 42 and-8-6-19-2:

8.6.1.4 Audible announcement at CAM HMI and at individual equipment

8.6.1.4.1 Requirement

(MSC 252/22.4) The central alert management HMI shall have the capability to substitute the
audible alert announcement of the individual equipment within the EUT, except for Category A

alerts.

(MSC 252/21.2) The audible announcement of Category A alerts shall occur at the task

stations

or displays which are directly assigned to the function generating the alert.

NOTE Requirements of MSC.302(87) BAM shall take precedence over the requirements of MSC.252(83) INS, see
MSC.302(87)/3.6.
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(MSC.302/8.2) Audible annunciation of Category A shall only occur at the task station, system
or sensor directly assigned to the function generating the alert.

(MSC.302/8.3) The audible annunciation of Category B alerts shall be duplicated at the CAM
HMI.

8.6.1.4.2 Methods of test and required results

Methods of test and required results are described in 8.4.2.2.2 and 8.4.3.2.2.

8.6.1.5 Identification of alerts

8.6.1.5. Requirement

(MSC 2p2/22.5) The central alert management HMI shall allow to igéntify & enable

8.6.1.5. Methods of test and required results

Refer to the manufacturer’s documentation. Generate tions or
sensor/sources. Confirm by observation that the cep bws the
immediate identification of the alert releasing functio

8.6.1.6 |Alerts of different priorities

8.6.1.6.1 Requirement

(MSC 2p2/22.6) The central alert man ages of

the diffdrent priorities are ¢

8.6.1.6.2

Refer tq the manufac
observa}ltion tha
each other (see Ta

8.6.1.7

nerate an alert of each priority and copfirm by
in @ manner to be clearly distinguishable from
Table M.1 and Table M.2).

8.6.1.7.

(MSC 2p2
as pracii

NOTE 1 [ALF-sentence is available to provide “Alert description text”.

NOTE 2 The alert generating function, sensor or source is assumed to provide “Alert description text”, as far as
practicable.

NOTE 3 The CAM-HMI is assumed to have available capability to show the content of the “Alert description text”,
if provided by the function, sensor or source.

8.6.1.7.2 Methods of test and required results

Refer to the manufacturer’'s documentation. Generate an alert for which “Alert description
text” is provided. Confirm by observation that on request it is displayed on the centralized
alert management HMI.

Refer to the manufacturer’'s documentation. Generate an alert for which “Alert description
text” is not provided. Confirm by observation that on request the centralized alert
management HMI informs that there are no aids for decision making available.
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8.6.1.8 Immediate acknowledgement
8.6.1.8.1 Requirement

(MSC 252/22.8) The central alert management HMI shall enable an immediate
acknowledgement of the alarms and warnings by a single operator action, except for
Category A.

If appropriate graphical information is available in conjunction with CAM-HMI in a task station,
then such Category A alerts can be acknowledged at that CAM-HMI immediately by single
operator action.

A singl upclatw action—statt ab'r\lluvvicu'gc ome aillg:c rrdividuatatert:

8.6.1.8.2 Methods of test and required results

Refer tqd the manufacturer’s documentation. Generate 3 Catego

warning

by a single operator action.

Refer tg - egory A
warning < \ t CAM-
HMI unl HMI.
8.6.1.9 [Display of alerts

8.6.1.9.1 Requirement

(MSC 252/22.9) The centra D recent
alerts at the same time.

Alerts Wwith an anno past be
presenteéd on re t.

(MSC 2 Il active
and recfifi bn there
shall b4 ectified-
unacknd

(MSC 2 es by a
single o

At least| nfext 20 active or rectified — unacknowledged alert messages shall be availlable for
display by-singte-operatoraction:

(MSC 252/22.12) It shall be possible to return to the display containing the highest priority
alerts by a single operator action.

(MSC.302/9.16) As default alerts shall be presented grouped in order of priority. Within the
priorities the alerts shall be displayed in order in which they occur (sequence).

Priority order for alerts is:

e unacknowledged alarms in order of which they occur (sequence);
e unacknowledged warnings in the order of which they occur (sequence);
e rectified — unacknowledged alarms in the order of which they occur (sequence);

e rectified — unacknowledged warnings in the order of which they occur (sequence);
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e acknowledged alarms in the order of which they occur (sequence);
e acknowledged warnings in the order which they occur (sequence);

e cautions in the order of which they occur (sequence).

8.6.1.9.2 Methods of test and required results

Refer to the manufacturer’s documentation. Generate 20 alerts and confirm by observation
that all 20 alerts can be presented simultaneously on the CAM-HMI at least on request.

Refer to the manufacturer’'s documentation. Generate a condition that causes an alert with
state responsibility transferred. Confirm by observation that at least on request it is presented
on the AM-HMI.

Refer t¢ the manufacturer’'s documentation to identify how man
simultaneously. Generate more alerts than can be displayed simul

splayed
iBplay of

CAM-HMI. Confirm by observation that a clear and unambiguyou ided to
indicate|that there are additional active or rectified unacknowle S iri tention.
Confirm - action.
Generafe even more alerts. Confirm by observation that it is ssible to_di next 20
alerts by single operator actions.

Confirm| by observation that it is possible to y ini highest
priority alerts by a single operator actijc

8.6.2 Silencing of audible alerts

8.6.2.1 [Requirement

(MSC 2b2/22.13.1) speech
output, {f provided, at {

(MSC 252/22.1@T bt been
acknowledged within A} - alarms

and warhnings.

8.6.2.2

See 8.4

8.6.3
8.6.3.1

History list

8.6.3.1.1 Requirement

(MSC 252/22.14.1) An operator accessible alert history list shall be provided by the central
alert management HMI.

The alert history list shall contain both Category A and Category B alerts.

8.6.3.1.2 Methods of test and required results

Confirm by observation that an operator accessible history list is available at CAM-HMI.
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8.6.3.2 Retention of alert
8.6.3.2.1 Requirement

(MSC 252/22.14.2) When a Category A and B alert is no longer active the message shall be
kept with its entire content in an alert history list, with the date and time the alert was raised,
acknowledged and rectified.

8.6.3.2.2 Methods of test and required results

Refer to the manufacturer’'s documentation. Generate a Category B alert, silence it,
acknowledge it, rectify its alert condition and confirm by observations that all actions with text,
time and_state information are still listed within the alert histor . e for a
Categorny A alert.

8.6.3.3 |Order of messages
8.6.3.3.1 Requirement

(MSC 2p2/22.14.3) The messages of the alert history list
order.

ed in chrorological

8.6.3.3.2

Refer tq
silence
all actig
chronological order.

B alerts,
ion that
y list in

8.6.3.4 |Access to list

8.6.3.4.1 Require

(MSC 2p2/22.14 c
be possj

8.6.3.4.

ay shall

Switch ervation

that this

8.6.3.5
8.6.3.5.

(MSC 25272Z14°5) The System shall provide a clear and unambiguous indication when the
alert history list is being accessed and displayed.

8.6.3.5.2 Methods of test and required results

Activate the presentation of the alert history list and confirm by observation that it is clearly
indicated that the history list presentation mode is active.

8.6.3.6 New alert condition
8.6.3.6.1 Requirement

(MSC 252/22.14.6) The system shall revert automatically to the active alert display when it
detects a new alert condition.
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NOTE Requirements of MSC.302(87) BAM take precedence over the requirements of MSC.252(83) INS, see
MSC.302(87)/3.6.

(MSC.302/9.15) When information other than the list of active alerts (e.g., the alert history list,
configurations) is presented, then it shall still be possible to see the appearance of new alerts.

8.6.3.6.2 Methods of test and required results

Select the presentation of the alert history list. Generate a new active alert. Confirm by
observation that it is possible to see the appearance of a new alert.

8.6.3.7 Search of alerts

8.6.3.7.1 Requirement

(MSC 252/22.14.7) The central alert management HMI shall ort\ t seanch and

identification of alerts in the alert history list.

8.6.3.7.2 Methods of test and required results

Confirm| by observation that the central alert managemen the seafch and

identification of alerts in the alert history list.

8.6.3.8 |Retention of content
8.6.3.8.1 Requirement

(MSC 2p2/22.14.8) It shall be possible
24 h.

east for

8.6.3.8.

Generafe alerts and c¢onfipm S i F pt for a
minimur

8.7 Acknowledgée

8.7.1

(MSC 2 ble at a
HMI (tap can be
carried

Categony A\of an~alért indicates need for appropriate situation assessment and decision
support|(see 8.3.3.1).

8.7.2 Methods of test and required results

Confirm by inspection of manufacturer’'s documentation that it identifies all alarms and
warnings which require acknowledgement at a specific task station and that these alarms and
warnings include all Category A alerts as defined in Annex C.

Confirm by analytical evaluation that these alarms and warnings include all those where
situation assessment and decision support at a specific task station is required.

Confirm by observation, using a subset of these alerts, that the alerts can only be
acknowledged at the relevant task station.
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8.8 Self-monitoring of alert management
8.8.1 Monitoring of system communication
8.8.1.1 Requirement

(MSC 252/24.1) The system communication between the alert management and the systems
and sources/sensors initiating the alerts shall be monitored.

8.8.1.2 Methods of test and required results

Refer to manufacturer’'s documentation about system communication for alert management. If
available, identify 3 cases where it is possible to disturb alert management related system
communication. Confirm by observation that EUT generates a warning t¢ identijfy thg loss of
the system communication between the alert management a hs and
sourcesfsensors.

Refer tq manufacturer’'s documentation about system communigati ment. If
available, fail communication with external equipment whick related
communication and confirm by observation that the EUT gensratesya i htify the
loss of| system communication between the alert s ms and
sourcesfsensors.

8.8.2 Testing of alerts
8.8.2.1 |Requirement

(MSC 252/24.2) Provisions shall be m
communication between the alert mana
the alerts.

esting of alerts, including the| system
stems and sources/sensors iitiating

Each tagk station withi
(e.g. Category B, priarity

rectified automa

8.8.2.2 |Methods ©

operable facility for generating a test alert
entifier 999, alert description “Test aleft only”,

Confirm : ati p ovision within the EUT using the following procedure.

e Gen b gch task station within the EUT.

e Confi absarvatiory that the alerts are presented on the CAM-HMI and acknpwledge
thent : ~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.

8.8.3 Failures
8.8.3.1 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.

8.8.3.2 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.
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8.9 Interface requirements for alert related communication
8.9.1 Communication concept
8.9.1.1 Requirement

(MSC 252/25.1) Connected sources, sensors and systems taking part in the alert related
communication shall follow a standardized communication concept. Internal alert related
communication within an individual source, sensor and equipment may use an alternative
communication concept.

The IEC 61162 series interfaces which are provided are to be defined by manufacturer’s
documentations. See 9.1.1.

INS shdfll provide its alerts in compliance with the IEC 61162 series us{ng A CN and
optionall ARC sentences. See Annex J and Annex K.

The EU[l shall provide legacy alert communication to sensors andhACK sentences
as defined in the IEC 61162-1. See Annex L.

8.9.1.2 |Methods of test and required results

Confirm| by inspection of manufacturer’'s dogcu s alert
commuiication in compliance with the fi isted,in Annex J. Interpal alert
related [communication within an individya A use an
alternat/ve communication concept.

Confirm| by inspection of manufactur dosum cy alert
communication to sensors ifncompliance wR and AXCK sentences.

8.9.2 Alert prioritigs, sta

8.9.2.1 |Requir t

(MSC 2p2/25.2) T inctions
describéd in thes

(MSC 4 quality
informati Hecision
support

NOTE 1 pdditional
category S htains no
requiremgnis¢for implementation of these additional items.

NOTE 2 Time field available in alert related sentences is optional and this INS standard contains no requirement
to implement it.

8.9.2.2 Methods of test and required results
8.9.2.2.1 EUT as receiver of alerts

Connect equipment or interface simulation to EUT.

Refer to the manufacturer’'s documentation. Generate the following alerts and confirm by
observation that alerts are presented on centralized alert management HMI according to their
state.

List of alerts to be tested:
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alarm Category A (active — unacknowledged)

alarm Category A (active — silenced)

alarm Category A (active — responsibility transferred), if supported by the EUT
alarm Category A (active — acknowledged)

alarm Category A (rectified — unacknowledged)

alarm Category A (normal), alert disappears

alarm Category B (active — unacknowledged)

alarm Category B (active — silenced)

alarrm_Category B (active — responsibility tfransferred)

alarmn Category B (active — acknowledged)

alarin Category B (rectified — unacknowledged)
alarmn Category B (normal), alert disappears
warrjing Category A (active — unacknowledged)
warrning Category A (active — silenced)

warrjing Category A (active —acknowledged)

warrning Category A (active — responsibility trans
warrjing Category A (rectified — unag
warrjing Category A (normal), alert disapres
warring Category B (active — unackr
warrjing Category B (active — silence

(
(
(
(
(
(
(
(

warrning Category B

warrjing Category

warring Cateizté B
warrjing Cate
on (active

caut

caut

i where

able on

8.9.2.2.2 EUT as source of alerts

If provided, generate the following alerts within EUT and confirm by observation that correctly
coded alert reporting sentence is available in the output interface

List of alerts to be tested:

alarm Category A (active — unacknowledged)

alarm Category A (active — silenced)

alarm Category A (active — responsibility transferred), if supported by the EUT
alarm Category A (active — acknowledged)

alarm Category A (rectified — unacknowledged)

alarm Category A (normal), alert disappears
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e alarm Category B (active — unacknowledged)

e alarm Category B (active — silenced)

e alarm Category B (active — responsibility transferred)

e alarm Category B (active — acknowledged)

e alarm Category B (rectified — unacknowledged)

e alarm Category B (normal), alert disappears

e warning Category A (active — unacknowledged)

e warning Category A (active — silenced)

ing Category A (active — acknowledged)

e warn
e warf
e warrn
e warm
e warrn
e warm
e warrn
e warm
e warrn
e warrn
e caut
e caut

Confirm
appropr

8.9.3
8.9.3.1

(MSC ?
originat

differenti

betweer

NOTE 1
managem

ing Category A (active — responsibility transferred)
ing Category A (rectified — unacknowledged)

ing Category A (normal), alert disappears

ing Category B (active — unacknowledged)

ing Category B active — silenced)

ing Category B (active —acknowledged)
ing Category B (active — responsibility trans

(
ing Category B (rectified — unag
(

ing Category B (normal), alert disappea
on (active)
on (normal), alert djsappears

entifiers (see Clause J.5) are use

falert source identity shall be implemented
tyiction can be determined, as well as it being po§
ginating from the same device but at different time g

ent,or the ti

ereported by the alert source.

NOTE 2

1 where

so that
sible to
nd also

tral alert

Incidg the- EUT thg timao-is nart of thg CCRS _but thore-is—-no-reaguitrementforexternal-sensors—d
T

r sources

to synchronize their time with the time of the INS. Therefore if the EUT implements use of time-field of alert related
sentences the EUT is assumed to use this time information for display only purposes and the EUT is assumed to

use intern

al time for recording and arranging the order of alert events.

The default time of an alert is the reception time by the INS. If the source of the alert is
synchronized with the time of the INS, then it is allowed to use the reported time of the source

instead

8.9.3.2

of the reception time by the INS.

Methods of test and required results

8.9.3.2.1 EUT as receiver of alerts

Connect equipment or interface simulation to EUT.

Generate alerts and confirm by observation that the CAM-HMI:
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o distinguishes between different sources of alerts;

e distinguishes between alerts defined by same alert identifier from same source but with
different alert instances;

o distinguishes between alerts defined by different alert identifiers from same source at
same time.

Generate alerts and confirm by observation that the history list of CAM-HMI distinguishes
between alerts defined by same alert identifier from same source but at a different time.

8.9.3.2.2 EUT as source of alerts

Generat
sentencg at the output interface:

eporting

e reports the INS as the source;

o distinguishes between alerts defined by the same alert identjfier - irce but
with|different alert instances;

e distinguishes between alerts defined by different alert Jdenti purce at
the same time.

8.9.4 Acknowledge and silence

8.9.4.1 [Requirement

(MSC 2p2/25.2.3) Transmission of ackn b device

where the alert was silenced or acknow, where it

may als

8.9.4.2

8.9.4.2.

Connec

Generafe alerts apd@

e an gement
com

e an hich the
ackn on the

inter

e an attempt to acknowledge a Category A alert on the task station of the EUT, in which the
ack nwlndgp is naot Innaeihlpz does not generate any alert command sentencel on the

interface;

e asilence operation on EUT generates a silence command sentence on the interface.

8.9.4.2.2 EUT as source of alerts

If provided, generate the following alerts within the EUT, use a simulator to generate
acknowledge and silence commands, and confirm by observation that:
e an acknowledgement of Category B alert acknowledges the alert in EUT;

e an attempt to acknowledge a Category A alert does not change the state of alert in the
EUT. If provided, the EUT generates an alert command refused sentence to the interface;

e a silence operation command causes temporary silence.
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8.9.5 Fault tolerance of alert communication
8.9.5.1 Requirement

(MSC 252/25.2.4) Transmission mechanisms shall be implemented that avoid that signals in
one or the other directions are lost (by fully reliable transmissions or by suitable
retransmissions).

(MSC 252/25.2.5) Mechanisms that allow consistent reconnection of a component of the INS
system to the system after disconnect at any time and in any alert condition shall be
implemented.

MSCnr\Ir\rnr\\l Il Lo, H [ H Il PPN B Ay e : H
( LWLl 29.£.9) TTT yoricral, Tricriiariiorirs siidilt U TTTPICITITITiCu trial apUw CUTITSTIS enCy n

the complete INS with regards to alert management.

8.9.5.2 |Methods of test and required results

8.9.5.2.1 EUT as receiver of alerts

Connect equipment or interface simulation to the EUT.

e Gengrate 10 alerts.
e Confjirm by observation that the alerts are prese
o Disconnect the interface.
e Silemce or acknowledge 2 alerts and lation.
e Recopnnect the interface.

e Confi AM-HMI

with
8.9.5.2.

Connec

Confirm

nd ALC

e Contirm’by observation that the 8 remaining alerts are correctly repeated on the interface
using ALF.

8.10 Integration of systems in alert management
8.10.1 Overall alert management
8.10.1.1 Requirement

(MSC 252/26.1.1) All systems, sources and sensors incorporated, connected in the INS shall
be part of the alert management.

8.10.1.2 Methods of test and required results

Tests are already covered with performed tests in 8.2 to 8.8.
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8.10.2 Inclusion of other equipment
8.10.2.1 Requirement

(MSC 252/26.1.2) The following equipment and systems, if installed, and not incorporated in
the INS shall be also included in the alert management as far as possible:

e heading information system

heading/track control system

electronic position-fixing systems

speed and distance measuring equipment

e fadar with target tracking functions
e FECDIS

e AIS

e echo sounding equipment

e GMDSS equipment

e felevant machinery alarms for early warning.

8.10.2.2 Methods of test and required results

Confirm ides alert

manage

Connec te list in

8.10.2.1.

e gend

e conf

e acknowledge S

e confjrm by o@ i interface.
8.10.3

8.10.3.1

(MSC 2%2/26.1\ Qwing equipment and systems, if installed, shall be connectgd to the

alert ma

. 1 igational watch alarm.
8.10.3.2 Methods of test and required resulis
See 8.4.5.1.2.

9 Module D - Documentation requirements

9.1 Manuals
9.1.1 Requirement
(MSC.252(83)/27.1) Operating manuals shall include:

e an overall functional description of the INS

e the redundancy concept and the availability of functions
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(MSC.2

INS to 4

(MSC.2

9.1.2

Confirm| by, inspecti
installation-manuals include the required information

9.2

9.2.1

a description of possible failures and their effects on the system (e.g. by using
the failure analysis)

guidance for the adjustment of the limits for alerts

the implications of using different reference locations

part of

details of each data convention and common references: 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

mode.

Information regarding the system configuration

Requirement

or an INS providing auftomatic control functions (e g for headipg-.track or speed)
Hetails of the external override and/or bypassing devices used(in the revelsionary

e b5.7)

low the

and for
e back-
Up requirements of 7.6.2.1
nstructions for the gement
hnd cancellation ¢nchudi he X roviding
N
he details of the pQ
'ecomm'@' ace for
maintenansé
speed)
and connection of external override and/or bypassing|devices
mode and if rudder angle, heading, propulsion data — e.qg.
are not be presented on a display of the INS workstation, the
and required results
of manufacturer’s documentation that the Operating manuals jand the

(MSC.252(83)/28.1) Manufacturer or system integrator of INS shall declare the following
information relating to the system configuration, if applicable:

basic system configuration
interconnecting block diagram (Hardware)
sources identification

override

priority of control (task stations)
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e data flow schematic diagram and its interpretation

e default conditions
e back-up arrangement

e redundancy arrangement

e explanation of scope to fulfil requirements of SOLAS regulation V/19 with particular

INS (for one equipment concept)

other useful materials for inspector (such evidence of fulfilled requirements as other means).

NOTE Examples of other useful material for inspection are:

U plausfoteramges of mputdatatsee6-37272);

e mandgement of latency and maximum allowed latency (see 6.3.3.2);

e methods available for integrity check (see 6.5.2);

e descifiption of HMI philosophy (e.g. style book) (see 7.5.1.2).

9.2.2 Methods of tests and required results

Confirm| by inspection of manufacturer’s documentation

provided.

9.3 Fpilure analysis
9.3.1 Requirement

(MSC.252(83)/29.1.1) A failure analysis,
docume
safe” principle and that fail
functionality of other part

part.

NOTE I§C 60812 @)

9.3.2 Methods @

Confirm i €r's documentation that the required information h

provided.

94 O iarization material

9.4.1

Bs been

ional level, shall be performed and
y'that the INS is designed on| “fail-to-
ntegrated system should not affect the
fons directly dependent on the defective

As been

(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 Methods of test and required results

Confirm by inspection of manufacturer’'s documentation that the provided material is capable

of providing:

e information about all configurations;
¢ information about all functions;
e information about all limitations;

¢ information about all controls;
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e information about all displays;

¢ information about all alerts;

e information about all indications;

e exp
e exp
e exp
e exp
e exp
e exp
e exp

NOTE

lanation of key configurations;
lanation of key functions;
lanation of key limitations;
lanation of key controls;
lanation of key displays;

lanation of key alerts;

lanation of key indications.

“Hey” above means most important, most used, main, etc.

@%
8
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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

Table A.1 presents the modular structure for radar performance standards (according to

Resolutier-MSG492(F9)- "[,
ndgﬁé\%\

Table A.1 — Modular structure for radar performan

Module Paragraph of Subclause of
MSC.192(79) IEC 62388:2007
5.1
5.3.3.1-3 5.5.1,5.5.4, 58,7
5.3.4 5.6
5.6 5.10 a
A2 @Yet\d{a}éml/on, discrimination and accuracy
5.2 . ng d bearing accuracy
5.3 etection
5.3.1.1 >Detection in clear conditions
5.3.1.2 Q Detection at close ranges
5.3.1.3.1-4 Detection in clutter conditions
5.4 Minimum range
Range and bearing discrimination
A3 Design and Installation
511 Radar availability delay
7.1.2,7.1.3 CCRP and off-set compensation
14.1.1 Design for maximum availability
14.1.1 Record operational hours
7.3 14.2.2 Transmitter mute over preset sector
7.4 5.10.4, 14.3, 14.6.2 Antenna
7.5 17.3 Radar system installation
B1 Display and operation
2 Application 1.3 Table 1: Screen size
5.3.2 5.4 Gain and anti-clutter functions
5.7 5.3 (Means for) Radar performance optimization and tuning
7.2.2,71.1,9.4.2,
5.9.2-5.9.4 8.1.1 Radar measurements — CCRP
5.10 8.2 Display range scales
5.11 8.9.2 Fixed rings
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Module Paragraph of Subclause of Contents
MSC.192(79) IEC 62388:2007
5.12 8.3.2 Variable range markers
5.13 8.8.2 Bearing scale
5.14 7.2.3 Heading line
5.15 8.4.2,8.4.3 EBLs
5.16 8.7 Parallel Index lines
5.17 8.6.2 Remote measurement of range and bearing
5.18 8.5.2 User cursor
5.19 9.2 Azimuth stabilization
5.20 9.3.2 Display mode of the radar picture
5.21 9.4.2 Off-centring
5.22 9.5 Ground and sea stabilization
5.23 10.2 Target trails and pas
5.35 14.4.3 Integrating multiple radars
7.6.2 17.11 Target simulat@x{ k
B2 inf j 3
2 Application 1.3
5.24 10.3.2, 10.3.5
5.25 10.3, 10.4
5.26 10.5
5.27 10.3.2, 10.5.5
5.28
5.29
5.30 IS and radar target association
5.31 Trial manoeuvre
B3 \/ \‘\b\: Chart and route overlay
5.32 .10 Display of maps, navigation lines and routes
5.33 14. Display of charts
B4 Failure, back-up and fallback arrangements
Picture freeze alarm
Signal or sensor failure
Design to facilitate simple fault diagnosis
Backup and failure arrangement
B5 Ergonomic Criteria
5.34 para 1 15.1.1 Presentation of alarms
6.1 12.1.1 Operational controls
6.2,6.8.2,6.11.1,
6.2 11.1.2 Display presentation
7.2 14.1.2 Display device requirements
7.6.1 17.11 (General:) Design for simple use by trained person
8.1 13.2.1 Input data
8.2 13.2.2 Input data integrity and latency
8.3 13.3 Output data
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Module Paragraph of Subclause of Contents
MSC.192(79) IEC 62388:2007
5.3.1.3.5 5.9.4 Degradation in performance
5.3.3.4 5.56.9 Basic aspects of signal processing
6.3 17.2 Instructions and documentation
7.1.3 14.1.1 Routine servicing and restricted life components

A.2 Modular structure for track control performance standards

Table A solution

Module Paragraph of Sub-clause of
MSC.74(69) IEC 62065:2002
Annex 2

Failure, back-up and fallback arrangements

Fallback arrangements

Status Information
Standards
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Annex B
(informative)

Guidance to equipment manufacturers for
the provision of on-board familiarization material

(Appendix 2 of IMO Resolution MSC.252(83))

B.1 General

1.1 It is_a requirement of the International Safety Management Code (ISM) that personnel

wotking on assignments related to safety and the protection of the énviro need to
be given proper familiarization with their duties.

1.2 To fassist with this process it is required that the INS equipm system
intggrator provides suitable training material that may be u or as a
basis for onboard familiarization of users.

1.3 Theg material is intended to be used by bridge officers ining in
the|use of INS through attending shore-based instruction™b an the Organjzation’s
Modgel Course 1.32 “Operational use of Integrated Bri y egrated
Navigation Systems”.

1.4 Thq intention of the familiarization material \i eans of
understanding the configuration of the of operation. General concepts
corlcerning the use of INS are nb Y wart of the material, as thesg would
unnecessarily increase the duration bf the\faxgiliarization-training.

1.6 The material should be organize at Nt regresents the actual equipment and
configuration that is fitjed to the shy

B.2 On-board fa

2.1 Theg aim of familiaxjzatio 1d] S explain the configuration, functions, limjtations,
conftrols, disg &lerts and. indications’ of the specifically installed INS.

2.2 It should allow. & miar with the ship’s equipment but trained in the|generic
use acquainted with the installed system.

2.3 Em E: : e on producing effective familiarization training that|can be
completed in the sk possible time. This will help maximize the probability that the
pro

2.4 Fon l it may be expected that it will take no longer than 30 minufes for a
qug er to\undertake INS familiarization training. This time does not include the
tim eegome familiar with major interconnected functionality, such as rddar and
ECDIS,

2.5 Familiarization can take a number of forms. The following are illustrative examples but

other effective methods of training are acceptable:

e 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)

e a training mode on the fitted INS

e a training video (on tape, disk or solid state memory), supported by a self-training

manual
e a stand-alone self-training manual.
2.6 The topics that need to be covered are listed in section 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

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

Familiarization training framework

descrintion
® L

the i tifia

his should start with a top-level functionality description includj

[he physical location of all workstation
dentified.

ation of

IS, to a
). This

ption of
general

ould be

If more
ould be

our and

part of
such as

b given:

s track

detailed. n'nnrgfinn of the automatic controls that are included, such 4
controller functions

e the method(s) used to switch between operating modes and how to revert to

manual operation

e 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

e description of the displayed information on non-controllable displays, (if included

within the installed configuration), e.g., a basic conning display
e the route planning and checking functions that are available
e the route monitoring functions that are available

e the operation of the Bridge navigational watch alarm facility, if fitted.

3.2.3 Where appropriate, for each function, the following information should be included:
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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
be given, even if it is considered that user configurations are not essential

functions that need to be included as part of the familiarization material

description of alerts and indicators, including maode indication Pracedural a

tion on

!

receiving alarms and warnings is covered in section 3.3

the access of latency, integrity and accuracy data.

Detailed operation (abnormal and emergency conditions)
[he following information should be included:

details of conditions in which any automatic mog ould\ot'be\used or sh

used with certain restrictions or cautions;

ould be

s, other

rgency.
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Annex C
(normative)

Classification of alerts

(Appendix 5 of IMO Resolution MSC.252(83))
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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 Tables C.1 and C.2).

This clapsification of alerts applies to all alerts presented on the bridge
Table C.1 — Classification of INS alerts as speci
in these performance standard{\
Sourde Cause Alarm Warnin \(’\%{ ¢ tegory ati'gory
System function lost, see 3.1.79 X X
Integrity verification not possible or \/}
failed (6.5) (\ NN X
Invalid information for functio inbse\ D J
(IMO MSC.252(83)5.3.1.2), see X X
6.3.1.1.
INS Invalid information for functions{ not /
use (IMO MSC.25 (83)5 3.1. 2) ee X X
6.3.1.1.
Different thresho erNred (IMO . .
MSC. 252(8&\ see
com atioR(t
@é{%e%"z 6. 2?{?;;\(\% X X
Sensor failure 2 are applicable for failures of CCRS output data.
.2 — Classification for INS for alerts specified
dividual equipment performance standards
Sourde \) Cause Alarm | Warning | Caution Cate;\gory ClateBgory
fattureorreductionin poweT auppl’y X X
e Off heading alarm X X
control
systems Heading monitor (deviation from
: X X
second heading source)
Early course change indication (track X X
control via waypoints)
Actual course change indication X X
Track Control | Wheel over line (actual course change
systems indication not acknowledged)
X X
1) alarm
2) back-up navigator alarm
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Source Cause Alarm Warning | Caution Cati\gory CateBgory

Failure or reduction in power supply

including any failure of track control
which stops track control

Position monitor X

Heading monitor X

Sensor failure (heading, position,
speed)

1) alarm

2) back-up navigator alarm

Cross-track alarm X & X

Course difference (heading deviates
from track course)

Low speed alarm

ECDIS Positioning system failure

N
Wi %/>
<

Crossing safety contour X

2%

Deviation from planned route —
off-track alarm

x

7

o
x

Area with special conditions — cross \/
the boundary

Approach to critical point \

Different geodetic datum /X \

A oD

System malfunction K (“

(system malfuan bfmp\dé‘("ce) \ N x

X | X | X | X X}
>
x

Target capafc{ty \k —~ Y/

CPA/TCPA blamm AN\ X

~

ﬁ;L\SDA R/ Acq@gm /a}tivatior{zo%\

X | X | x| X

x

Lost target alar

P
Failuze/c\&}nsz s@n\al}f\sengb'n use

et —

‘7\(0 cawo}\ofp ition

onss Q\L{XQ oRpasition\

\%S‘S\Df c)h((ekwﬁ/al signal

DifWorrections not applied

X | X | X | X |X|[|X]|X

X [ X | X | X |X

Differential integrity status

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.
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Annex D
(normative)

Default display configurations
(Appendix 6 of IMO Resolution MSC.252(83))

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 Tables D.1
and D.2).

Table D.1 — Task “Route monitoring” /\(

Function §e¢\<h{g \

Display tategory ECDIS Standard displa}\

Selected sea area Around own ship @th%égrié«e }ﬁf\seB
Range 3 NM /\\ \\ \

Orientatfon True mgien@ﬂ(m \\/
>

Manual yipdates If ap;]’ﬁed/\

Operatol’s notes ff’aQ;\Qe/d)/ N

position|sensor /\ ’%N% (syéten{g)siﬁ'@%)rovided by INS)
Past tragk On \ \ /

Selected route / \Nsekr{ed route, including route parameter:
Look-ahpad time \ (\ 6%\/

sion avoidance”

Setting

Band (
Gain < \
Anti-clufger futy’fh)n{ \ \ Automatically optimized
Tuning \ . \ \/ Automatically optimized

RN
Range & \ \ X 6 NM
2\

\/\\/ X-band, if selectable
)

Automatically optimized, if provided

Fixed rings Off

VRMs N’ One VRM on

EBLs One EBL on

Parallel index lines Off or last setting, if applied
Display mode of the radar picture True motion, north-up
Off-centring Appropriate look-ahead
Target trails On

Past positions Off

Radar target tracking Continued

Vector mode Relative

Vector time 6 min

Automatic radar target acquisition Off

Graphical AIS reported target display On

Radar and AIS Target fusion Association On



https://iecnorm.com/api/?name=ff9c452efb07bddaac19ccc9a630fbc4

61924-2 © IEC:2012(E) - 113 -

Function Setting
Operational alarms (except collision warnings)
see MSC.192(79)/5.2.9 off
Collision warning On (limits CPA 2 NM; TCPA 12 min)
Display of maps, navigation lines and routes Last setting
Display of charts Off

@%
8
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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 flow d|agram mcludes processes to determlne the validity and plau3|b|I|ty of all |nput
data, to]
informati
same sq

The foll
1) 1

¢ The raw data from a sensor may or may not be integrity status flag
and complemented with expected e \ w RAIM or equivalent

2) The data received from sen individual given point of
measurement (e.g. antenna position, installatign) and may be relatefl to the
individual time within each sefsor. | J ases, data synchronisation,| spatial
gorrection and selection may be, negessar ddjtional preconditioning.

3) Known data and : \ . ¢ of measurement of the ship’s hull,
reference dimensionjng e positions,/threshold values to be used for jntegrity
monitoring, maxin /..) may be centrally managed for ¢ommon
yse in sensor data j nctlons and may be distributed as a s{ibset of
dystem d

4) Data from ¥q rence may be used for integrity monitoring to fill
[o data originally received from sensors and to|provide
E reference and checked status.

Optiona
5) data hannel may be applicable to those functions within an IN$ and/or

y:
t exterhal~equipment where data without any time lag are required. |In such
q edi d sources may be connected in parallel to sensor data pre-prqcessing
gnd to’/a fastvaccess data channel. With simultaneous consideration of the fpllowing
nreconditions a fast access data channel can be used:

e an error correction function is supplied externally and
e a spatial correction for that type of data is not required and

o 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
o the fast access data channel is fed through system data distribution and

o 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

Sensor data

Manual (sensor data pre-processing)
input

Sources for:
« vessels parameter/reference
parameter
« geographical data/chart data
« route data

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

re-processing and to a fast access data channel

vV _ Vv

« validity check
« plausibility check

|
v v -
, P
« validity check
* I ibility check Note 3

Yo

4

Display of » provide output data dvai
sensor data from the sensofs foxdispla

T 7( 7
| v

I L\

|

N\ Data base for:

¢ vessels parameter

o reference parameter

e geographical data/chart data
¢ route data

Data base may be adaptable to
actual operating conditions

~

Note 1

Paranjeter settings and
geo data may be proyided

e sengor data pre-prqcesgin
fungtions and

¢ to system data distr?,t\n.

Note 2

Data f]
refere

v

e all data are spatial corrected to a common N
reference point
o all data are synchronised to the actual point
of time/actual time stamp is available

+ consistent common reference

Npte 3

|

\ 4 .

/ The fast data channel is fod through system data

Note 3 (optional)

A fast access data channel may
be applicable to

those functions within an INS
and/or to that external
equipment where data without
any time lag are required.

distribution. Integrity status and expected error from system
integrity monitoring is added to fast access data channel.

e selection of data-sources and parameters to be used to
provide system data

« provide system data for distribution

v

Data distribution to all

functions within the INS
and to external equipment

System data

IEC 721/06

Figure E.1 — Data flow diagram/consistent common reference system (CCRS)
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Annex F
(normative)

IEC 61162 interfaces

The INS shall be capable of at least transmitting and receiving data using the IEC 61162
series sentences specified in the Tables F.1 and F.2. The manufacturer shall specify which
IEC 61162 series each physical interfaces supports. IEC 61162-2 compliant interfaces to
heading sensor and AIS shall be provided.

Figure F.1 shows the required logical interfaces. If more than one logical interface is
implemg i i i i —mcluding
alert cdmmunication, heartbeat, etc., shall be distinguishable from then logical
interfacgs implemented on the same physical interface.

If any gquipment, sensor or source in Figure F.1 is included jntqQ tk re is no

requirement to provide an external interface for it.

Machinery
alarms for
early
warning f
N\ K

| Heading sensor 1

| Heading sensor 2

| EPFS 1

| EPES External
\> equipmept

| Y % (INS output)

|SDME

| IS < INS

[NAVTE ‘\{ VDR |
| Echo spundey? & BNWAS |
| Echo's @dérx\i\\\

| Anemofmeter

Tr

BAM |

| Propuldiofsystem i / -
Heading/track
| Steering system | ECDIS | | Radar control system

Figure F.1 — INS logical interfaces

IEC 2255/12
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Table F.1 — IEC 61162-1 sentences transmitted by the INS

(INS output), VDR

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
ACNa Heading sensor 1, Heading sensor 2, EPFS 1, EPFS Alert command Alert command e.g.
2, SDME 1, SDME 2, AIS, NAVTEX, Echo sounder 1, acknowledge
Eehosourder2hremometer—Propuistonsyster
Steering system Heading/Track control system,
ECDIS, GMDSS, Radar, BNWAS, Machinery alarms
for early warning /\ %
’ vl
ALC VDR, BAM Cyclic(ahst\lit Fist of ¢ nt alert
ALF VDR, BAM toree N0\ Detdfs of alnew
K lert
ALR BNWAS < 7SW> Alert transfér to
BNWAS
(\ /( AN
ARCa BAM Algw)c and Alert command not
refuse accepted
DPT VDR \ Depth Part of CCRS data
< (@
DTM VDR (\\ Q Datum reference Part of CCRS data
N
EVE BNWAS \J Operator activity Optional intprface to
reset dormgnt
period of the
BNWAS
GLL Headi stem ternal equipment Geographic position | Position of CCRP
(INS o ut — latitude/longitude
HBT so 1, H ng sensor 2, EPFS 1, Heartbeat Support relipble
SDME 2, AIS, NAVTEX, Echo alert relateg
ho sgunder 2, Anemometer, Propulsion communicafion
ystem, Heading/Track control
IS, GMDSS, Radar, BNWAS, Machinery
edrly warning, External equipment (INS
output), VDR, BAM
b
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
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

CCRS data
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Mnemonic Interface (see Figure F.1) Name Comment
VTG Heading/Track control system, External equipment Speed and course SOG and COG of
(INS output), VDR over ground CCRS data
ZDA Heading/Track control system, External equipment Time and date
(INS output), BAM
® See Annex K.
®  See Annex I.
CCRS data and other data modified by the INS shall be transmitted usi dentifier

the talgerli
i s5ing the

talker identifier of the original source.
Table F.2 — IEC 61162-1 sentences received by
N
Mnemohic Interface (see Figure F.1) \\M%e\ Comment
ACN’ BAM 7Mert C W Alert command e.g.
/\ acknowledge
a ./
ALC Heading sensor 1, Heading sen Cyclic glert list List of currgnt alert
EPFS 2, SDME 1, SDME 2, AIS,
sounder 1, Echo sounder 2, Ane
system, Steering system, Headiphg/Track contto
system, ECDIS, GMDSS, Radar) BNW
alarms for early wa ing/\
. N .
ALF Heading senser 1, Alert sentence Details of ajnew
EPFS 2, SDME alert
soun 1,
syst eer{ng system,
syste D@\
alarms fof early wamj
A\
ALR Msor 2, EPFS 1, Set alarm state Current alafm state
2, AIS, NAVTEX, Echo of legacy sifnple
der 2, Anemometer, Propulsion sensor conrnected to
Steering systém, Heading/Track control the INS
MDSS, Radar, BNWAS, Machinery
ARCa HeaMsor 1, Heading sensor 2, EPFS 1, Alert command Alert command not
EPFS 2, SDME 1, SDME 2, AIS, NAVTEX, Echo refused accepted
DUUII(J‘UI 1, Euhu DULIIIUIUI 2, I"\\IIUIIIUIIIUtUI, PIU}JU:D;UII
system, Steering system, Heading/Track control
system, ECDIS, GMDSS, Radar, BNWAS, Machinery
alarms for early warning
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
GGA — latitude/longitude
GNS
RMC
HBT Heading sensor 1, Heading sensor 2, EPFS 1, Heartbeat Support reliable
EPFS 2, SDME 1, SDME 2, AIS, NAVTEX, Echo alert related
sounder 1, Echo sounder 2, Anemometer, Propulsion communication
system, Steering system, Heading/Track control
system, ECDIS, GMDSS, Radar, BNWAS, Machinery
alarms for early warning, External equipment (radar
output), VDR, BAM
[EAN
HDT Heading sensor 1, Heading sensor 2 Gyro compés\ \
HTD Heading/Track control system, Steering system Headi Q/M ith apd without
track/contro|
\ncluded in the INS:
ource of aftive
mode of stejering
control and
7 manual/aut¢matic
control of ship’s
movement
MWV Anemometer Wmeter
MWD
NRX NAVTEX NAVTEX Source of safety
related mesjsages
PRC Propulsion Propeller(s) Part of propulsion
RPM <> system
ROR Propujgian syste Rudder angle(s)
RSA
ROT hv\admg\s\eq \\ ding sensor 2 Rate of turn
NS
THS \J@ngw Heading sensor 2 Heading source
TRC PropMystem Thruster(s) Part of propulsion
TRD system
VDM AlS AIS transponder Source of AIS
targets and safety
vDO related AIS
message
VBW SDME 1, SDME 2 Speed log
VLW
VTG EPFS 1, EPFS 2 Speed and course
from EPFS
ZDA EPFS 1, EPFS 2 Time and date
?  Annex K.
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Annex G
(informative)

Guidance for testing

G.1 Methods of test derived from ISO 9241-12

This guidance is derived from ISO 9241-12:1998 (see Bibliography). It is intended to provide
guidance to accredited testing laboratories for the development of test plans and test
procedures that evaluate a minimum degree of compliance with the requirements specified.
They do_not identify specific processes, approaches or facilities

G.2 Observation

Observc i

the nece atement

concern|i trained
individu pcted to
reach th ance of
display g

The ph nance is
determi ns may
be madg of input
from se

e exis

e use

e asyp

G.3 |

Inspecti confirm
that a { vidence
may ind ions, etc.
Inspecti ucation,
skill an display
equipment. (t jis ised Wwhen performance of a system's presentation or display equigment is

not dirgctly ,observable or measurable. It may also be used when observation wpuld be

excessivelrrepetitious—time—consuming—or-expensive—The-phrase—"confirmby-trspection of

documented evidence" is used in the method of test. Conformance is determmed 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;
o 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.
G.4 Measurement

In this standard, 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.
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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 presentation of
information to confirm that a particular condition has been met. The phrase "confirm by
analytical evaluation" is used. Analytical evaluations may be made by a relevant expert with
the necessary education, Skl||S and/or expenence to make an mformed and rellable Judgement
concerning-the : . ssed for the
evaluatipn of propertles WhICh can be Judged only in the context of ther ation or
knowledge which requires the tester presentation. Compliance is d i mparing
the obse¢rved property to the requirement.

5



https://iecnorm.com/api/?name=ff9c452efb07bddaac19ccc9a630fbc4

	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms, definitions and abbreviations
	3.1 Terms and definitions
	3.2 Abbreviations

	4 MSC resolutions
	4.1 General
	4.2 Purpose of integrated navigation systems
	4.3 Application

	5 Test requirements and results
	5.1 General
	5.2 Exceptions for tests previously performed
	5.3 Test site
	5.4 Methods of test

	6 Module A – Requirements for integration of navigational information
	6.1 Interfacing and data exchange
	6.1.1 Combination, processing and evaluation of data
	6.1.2 Availability, validity and integrity
	6.1.3 Failure of data exchange
	6.1.4 Interfaces in general
	6.1.5 Interface to alert management

	6.2 Accuracy
	6.2.1 Requirement
	6.2.2 Methods of test and required results

	6.3 Validity, plausibility, latency
	6.3.1 Validity
	6.3.2 Plausibility
	6.3.3 Latency

	6.4 Consistent common reference system (CCRS)
	6.4.1 Consistency of data
	6.4.2 Consistent common reference point (CCRP)
	6.4.3 Consistency of thresholds

	6.5 Integrity monitoring
	6.5.1 Requirement
	6.5.2 Methods of test and required results

	6.6 Marking of data
	6.6.1 Requirement
	6.6.2 Methods of tests and required results

	6.7 Selection of sensors and sources
	6.7.1 Requirement
	6.7.2 Methods of test and required results


	7 Module B – Task related requirements for Integrated Navigation Systems
	7.1 Description
	7.2 Task and functional requirements for an INS
	7.2.1 General
	7.2.2 Task “Route planning”
	7.2.3 Task “Route monitoring”
	7.2.4 Task “Collision Avoidance”
	7.2.5 Task “Navigation Control Data”
	7.2.6 Task “Alert management“
	7.2.7 Task “Status and data display“

	7.3 Functional requirements for INS task stations
	7.3.1 Number of task stations
	7.3.2 Track control
	7.3.3 Automatic control functions

	7.4 Functional requirements for displays of INS
	7.4.1 General
	7.4.2 Default display configurations and operational modes
	7.4.3 Mode and status awareness
	7.4.4 Information display

	7.5 Human machine interface
	7.5.1 General
	7.5.2 System design
	7.5.3 Display
	7.5.4 Input

	7.6 INS Back-up requirements and redundancies
	7.6.1 General
	7.6.2 Hardware redundancies (back-up)

	7.7 System failures and fallback arrangement
	7.7.1 General description
	7.7.2 Restored operation
	7.7.3 Failure or change of sensor for automatic control function
	7.7.4 Failure of sensor
	7.7.5 Storage of system related parameters
	7.7.6 Safe response to malfunction
	7.7.7 Alert management
	7.7.8 Fallback for navigational information failure

	7.8 Technical requirements
	7.8.1 General
	7.8.2 Hardware and/or processors
	7.8.3 Power supply
	7.8.4 Power interruptions and shutdown
	7.8.5 Data communication interface and protocols
	7.8.6 Installation


	8 Module C – Alert management 
	8.1 Description
	8.1.1 Purpose of alert management
	8.1.2 Scope of alert management
	8.1.3 Application of alert management

	8.2 General requirements
	8.2.1 Provisions
	8.2.2 Number of alerts for one situation
	8.2.3 Alerts to be handled by the alert management
	8.2.4 Logical architecture of the alert management
	8.2.5 Alert management HMI
	8.2.6 Audible announcements
	8.2.7 Display at several locations

	8.3 Priorities and categories
	8.3.1 Priorities of alerts
	8.3.2 Criteria for classification of alerts
	8.3.3 Categories of alerts

	8.4 State of alerts
	8.4.1 General
	8.4.2 Alarms
	8.4.3 Warnings
	8.4.4 Cautions
	8.4.5 Alert escalation

	8.5 Consistent presentation of alerts within the INS
	8.5.1 Requirement
	8.5.2 Methods of test and required results

	8.6 Central alert management HMI
	8.6.1 General requirements
	8.6.2 Silencing of audible alerts
	8.6.3 Category A and B alert history list

	8.7 Acknowledgement location
	8.7.1 Requirement
	8.7.2 Methods of test and required results

	8.8 Self-monitoring of alert management
	8.8.1 Monitoring of system communication
	8.8.2 Testing of alerts
	8.8.3 Failures

	8.9 Interface requirements for alert related communication
	8.9.1 Communication concept
	8.9.2 Alert priorities, states, etc.
	8.9.3 Alert source identity
	8.9.4 Acknowledge and silence
	8.9.5 Fault tolerance of alert communication

	8.10 Integration of systems in alert management
	8.10.1 Overall alert management
	8.10.2 Inclusion of other equipment
	8.10.3 Connection of other equipment


	9 Module D – Documentation requirements
	9.1 Manuals
	9.1.1 Requirement
	9.1.2 Methods of tests and required results

	9.2 Information regarding the system configuration
	9.2.1 Requirement
	9.2.2 Methods of tests and required results

	9.3 Failure analysis
	9.3.1 Requirement
	9.3.2 Methods of test and required results

	9.4 Onboard familiarization material
	9.4.1 Requirement
	9.4.2 Methods of test and required results


	Annex A  (informative)  Modular structure for IMO performance standards
	Annex B  (informative)  Guidance to equipment manufacturers for the provision of on-board familiarization material
	Annex C  (normative)  Classification of alerts
	Annex D  (normative)  Default display configurations
	Annex E  (informative)  Data flow diagram/consistent common reference system (CCRS)
	Annex F  (normative)  IEC 61162 interfaces
	Annex G  (informative)  Guidance for testing
	Annex H  (normative)   Verification of CCRP calculations
	Annex I  (normative)   Sentence for integrity and plausibility
	Annex J  (normative)   INS alert related communication
	Annex K  (normative)   Sentences for advanced alert related communication
	Annex L  (normative)  Alert communication with ALR and ACK
	Annex M  (normative)  Icons for alert management
	Bibliography
	Figures
	Figure E.1 – Data flow diagram/consistent common reference system (CCRS)
	Figure F.1 – INS logical interfaces
	Figure J.1 – Legacy sensor communication showing priority reduction
	Figure J.2 – Legacy sensor communication in case priority reduction is not possible
	Figure J.3 – Alerts' communication showing priority reduction
	Figure J.4 – Alerts with communication in case priority reduction is not possible
	Figure J.5 – Alert state diagram
	Figure L.1 – State diagram

	Tables
	Table 1 – Applicable modules of performance standards of stand alone equipment
	Table 2 – Applicable modules of other standards for INS to substitute for individual equipment
	Table 3 – Marking of data
	Table 4 – Announcement states and related conditions
	Table 5 – Announcement state and presentation for Alarms
	Table 6 – Announcement state and presentation for Warnings
	Table 7 – Announcement state and presentation for Cautions
	Table A.1 – Modular structure for radar performance standards
	Table A.2 – Modular structure for track control performance standards
	Table C.1 – Classification of INS alerts as specified in these performance standards
	Table C.2 – Classification for INS for alerts specified in the individual equipment performance standards
	Table D.1 – Task “Route monitoring”
	Table D.2 – Task “Collision avoidance”
	Table F.1 – IEC 61162-1 sentences transmitted by the INS
	Table F.2 – IEC 61162-1 sentences received by the INS
	Table H.1 – Required results
	Table H.2 – Required results
	Table H.3 – Required results for dynamic scenario
	Table H.4 – Required resolution for test
	Table J.1 – Conversion from ALR to ALF
	Table J.2 – Conversion from ACM to ACK
	Table J.3 – Unique alert identifier at alert source
	Table M.1 – Alert management icons – Basic
	Table M.2 – Alert management icons – Additional qualifiers




