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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 results

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organiza ation”comprising
all national electrotechnical committees (IEC National Committees) to promote

this end and in addition to other activities, IEC publishes Interna 'nal S \
Technical Reports, Publlcly Avallable Spe0|f|cat|ons (PAS) € eferred to as “IEC

g . ; governmental and non-
governmental organizations liaising with the IEC also pastigipate in this preparation. IEC collaborates closely
i a%%

with conditions determined by

2) The formal decisions or agreements of IEC ox techyica ers express, as nearly as possible, an international
consensus of opinion on the relevant subjec S eOmmittee has representation from all
interested IEC National Committees

3) IEC Publications have the form of recom 6nal use and are accepted by IEC National
Committees in that sense. W S s are wpade to ensure that the technical content of IEC

Publications is accurate, y onsi for the way in which they are used or for any
misinterpretation by any 3

4) In order to promote int

transparently to the m
between any IE
the latter.

5) IEC itself does no

6) All users shQuld en

7) No liabj a C orvits directors, employees, servants or agents including individual experts and
membérs of e ittees and IEC National Committees for any personal injury, property damage or
other damsa 3 ¢ whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arisiqg out f the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) 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 to the specific publication. At this date, the publication will be

* reconfirmed,

¢« withdrawn,

* replaced by a revised edition, or
* amended.

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

ded in this copy.

The contents of the corrigendum of November 201 ha§e7be inc

IMPORTANT - The ‘colour inside’ is publication indicates
that it contains colours which \are\ censi useful for the correct

colour printer.
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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 Scope

(INS) to comply with the International Maritime Organization (lly
MSC.252(83). In addition, it takes account of IMO Resolution

of this standard takes precedence.

NOTE 1 IEC 61924:2006 specifies the minimum requirements| for th acture, integration, methods
of testing and required test results for an integrated naviga mplywith the earlier IMO requirements
of Resolution MSC 86(70), Annex 3. Integrated navigation i rdange with IEC 61924:2006 are not

NOTE 2 All text of this standard, whose wordingis.i i at i J>Resolution MSC.252(83) will be printed
in jtalics and the Resolution and paragraph nuniber indicated be an brackets.

éd references, only the edition cited applies. For
of the referenced document (including any

The following documen
are indispensab&db. i
undated reference

amendments) applj

IEC 61162-1:2010, Maritime navigation and radiocommunication equipment and systems —
Digital interfaces — Part 1: Single talker and multiple listeners

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

IEC 61162-3, 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

Documents
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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 equipmen
Bridge navigational watch alarm system (BNWAS)

and systems -

on shipborne navigational displays

IMO MSC.232(82), Revised perfornjance sta
Information Systems (ECDIS)

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

Documents
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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
announcing abnormal situations and conditions requiring attention
Alerts are divided in three priorities: alarms, warnings and cautions

dtor action.

3.1.7
alert announcements
visual and where applicable acoustical presentation of aler

3.1.8
alert history list
accessible list of past alerts

3.1.9
alert management
concept for the harmonized regulation

the
presentation of alerts on bridg %

3.1.10
announcement
visual and/or au

3.1.11

Itoring, handling, distribution and

gr by the system

automatic control f E

functions th i chy atic heading, and/or track and/or speed control or other
navigation. rels l trol functions

3.1.12

backup

use of data, function.@nd/or hardware of similar type and quality

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|

Documents
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3.1.15

caution

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
consideration of the situation or of given information

3.1.16
collision avoidance
navigational task of detecting and plotting other ships and objects to avoid collisions

3.1.17

configuration in use
sub-systems (e.g. sensors and sources, MFD workstations, automatic cgntrokfunction, etc.)
selected for use and tasks (e.g. collision avoidance, route monitoring, d operative
in each MFD

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

Qmpigte system

3.1.18

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

by navigators when

3.1.19
consistent common reference point
CCRP

3.1.20

consistent com e
CCRS
sub-system or fu

3.1.21

reduction in system functionality resulting from failure

3.1.22

detected hazard

hazard identified by a sensor (for example, radar or echo sounder) or reported by a
communication device (for example AIS or NAVTEX) and which is available to the INS

3.1.23
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

Documents
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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 in SOLAS chapter V and/or NAVTEX

3.1.28
failure analysis

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

3.1.29

fallback

use of data, function or hardware of degraded qualjty i S the“failed one, e.g. dead

reckoning for position information, heading contr

3.1.30
functionality
ability to perform an intended function

instrumentation.

3.1.31

hazard D>

objects or conditi 9 % dahgerous to navigation, possibly leading to grounding or
collision, that ma € ehsor, reported by a communication device, retrieved
from a database e INS

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, itQr
9 thus providing perater o plar. 3@ ftents
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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 ths em should

be used with caution or not at all

3.1.39
integrity monitoring
ability of a system to provide the user with informatjoen

3.1.40
known hazard

3.1.41
latency
time interval betwee

transmission an(@)l

3.1.42

leg
ship’s intended grqung

two waypoints

rations and actions of a ship after a Man-over-board accident happened

(release of safety equipment, e.q., life buoy and life belt, performance of a return manoeuvre

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 awareness

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

multifunction display
MFD

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

3.1.49

navigation
process of planning, executing, monitoring and reg
expeditious voyage of a vessel

gress of a safe and

3.1.50
navigational aid

ship-borne device that complies with % al Standard(s), for example

instrument, method or chart, intended 16 assist in_tf igation of a ship

3.1.51

navigation control data

task that provides info l automatic control of the ship’s movement on

a task station
3.1.52 :
one equipment conce

the equipment
mandatory equf,

operational mode
modes of operation 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
avoidance”
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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

plausibility of data
the quality representing if data values are within the normal range for,
data

ective type of

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 incoming alerts

Note 1 to entry: Processing describes a system-released acti
acknowledgement 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 processing the navigatjohal info

3.1.62

redundancy

use of data, funo
3.1.63

responsibility trg
alert state whi

Note 1 to entry:\Jhe harigonized risk evaluation does not change the priority of the original alert at the originator.

Note 2 to entry: Require
standard.

ents for unambiguity of alert states and for consistent presentation are given within 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
selected route or track
route or track which has been chosen for monitoring the performance

Note 1 to entry: The term “track” is typically used for systems that have gutoh

3.1.70
sensor

3.1.71
sensor/source modules

modules comprising the sensor/source reqye@

3.1.72
ship’s primary move
the longitudinal directi

3.1.73 Q

simple operator ac

a procedure achieven phan two hard-key or soft-key actions, excluding any
necessary curso S bice actuation using programmed codes or equivalent
alternative

3.1.74

by no more than one hard-key or soft-key action, excluding any
necessary cursor mgvements, or voice actuation using programmed codes, or equivalent

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 automatically providing information to INS

3.1.77
system alerts
alerts related to equipment failure or loss (system failures) Documents
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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
standard

ents of this

3.1.81
system position

3.1.82

task station

multifunction display with dedicated
any navigational tasks. A task station

3.1.83
track
path to be followed over g

3.1.84
track control
control of the s

ckNiw’conformance with MSC 74(69) Annex 2

3.1.85
validity

orming to specified criteria, and the marking of information

property of i
i (i.e. “good” or “no good”) for its intended use

such as be

3.1.86
vessel
water craft of any description, including non-displacement craft, wing in ground craft and
seaplanes, used or capable of being used as a means of transportation on water

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 Central Alert 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

e’ it necessary to supply this standard.

S comprises navigational tasks such as “Route planning”, “Route
monitoring”, “Co avoidance”, “Navigation control data”, “Navigation status and data
display” and “Alert management”, including the respective sources, data and displays which
are integrated into one navigation system. These tasks are described in 7.2.

(MSC.252(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. ocuments
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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.252(83)/2.2.3) Configuration, use, operation and display of th S is situation-
dependent on:

o ship 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 following considerations, based on Resolutio re dealt with in this

(MSC.252(83)/1.1) The purpose of infegrats j ems (INS) is to enhance the
safety of navigation by providing integrated 7 functions to avoid geographic,

(MSC.252(83)/1.2) By co tions and information the INS provides
added value” for theNope nonitoy and/or control safety of navigation and
progress of the ship.

(MSC.252(83)/1® 8gK| iton an intrinsic function of the INS. The INS supports
safety of navigatio avahuating/inpyts from several sources, combmmg them to prowde

(MSC.252(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 ri irements of the
individual Performance Standards adopted by the IMO.

4.3 Application

The following considerations concerning the application have bgen~ ¢ standard.

(MSC.252(83)/3.2.1) These performance standards afe spNCcay to\ systems where
functions/equipment of at least the navigational tasksT j ' 52(83)/2.1.2) are
combined.

(MSC.252(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 performapce standtards are based on a modular concept which
should provide for individual configurations forextensions, if required.

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

e Module A (Clayse 6 i 1 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 Module D fCla a.Documentation requirements.

(MSC.25 Modules™MA (Clause 6) , C (Clause 8), D (Clause 9) and 7.1, 7.3, 7.8, of
Module

(MSC.252(83)/3.4:2) Additionally, for each task integrated into the INS, the INS should 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.

Radar PS (Res. MSC.192(79)) (Modules specified in Annex A)

Collision avoidance (7.2.4)
Module A: "Sensor and Detection”
Module B: "Operational requirements”
Module C:* Interfacing”

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

Route planning (7.2.2)
Route monitoring (7.2.3)

Module B: “Operational and functional requireine

s”
Track Control PS Res. MSC.74(69), A (SeeClayse AN2).
Module B: “Operational and functpnél quixements’

R

Track control (7.2.5.3 and 7.3.2, 7.3.3)

supstitute for some
carriage requirements of navigational equipment as
regulation V/19. In this case, the INS should comply

o these performance standards;

e for the relevant tasks of these \ger

AV
ID)S in compliance with

N
(N
Task: d fu Wbclauses
oRthis’sta rd)

ollsion Svdidance (7.2.4)

INS as

<

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

Radar PS (Res. MSC.192(79))

Allow for accepting the[

Radar system
(Modules specified in Annex A)
Module A: "Sensor and Detection”
Module B: "Operational requirements”

Module C:“Design and Technical
requirements”

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

ECDIS \) Route planning (7.2.2)
Route monitoring (7.2.3)

Module B: “Operational and functional
requirements”

Res. A.342, as amended — MSC.64(67),

Heading control system
(HCS)

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

727, Annex 3

Track control system,
(TCS)

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

Track Control Res. MSC.74(69), Annex 2
(Modules specified in Annex A)

Module B: “Operational and functional
requirements”

MSC.74 (69), Annex 3

Presentation of AlIS data Collision avoidance (7.2.4)

Navigation control data (7.2.5)

Echo sounding system Route monitoring (7.2.3) MSC.74(69), Annex 4

Full document details: IEC 61924-2 2012
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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

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)

Tasks and functions (Subclauses
of this standard)

SDME Navigation control data (7.2.5) Res. MSC.96(72)

or Navigation status and data

display (7.2.7) f\
NOTE Additional equipment not listed above can be included into the INS. /\<\\

Q.
N

NOTE (MSC 252(83)/3 7 1) The Workstat/on destgn Iayout and arrangemen IS no in this performance

5 Test requirements and results

5.1 General

e tasks and functions that it
alled in compliance with the
d|V|ded the entire configuration shall

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

The manufacturer shall des

e physical parts involved

ests previously performed

Where parts of anNN& have been tested and documented as meeting individual International
Standards (for example through individual type approvals), there is no requirement to repeat
such testing. In such cases, corresponding documentation (for example certificates, test
reports) shall be provided.

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
applicable International Standards. The output signals shall comply with 61162 and with
the types of interfaces supported by the EUT according to the manufactu

5.4 Methods of test

This standard is organized so that each group of requirements is in ' owed by a
clause identifying the method(s) of test. The test terminolo ' 9241-12 on

(MSC.252(83)/5.1,4)
sensors and so v@

6.1.1.2 Methods of test a ed results

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

(MSC.252(83)/5.1.2) The availability, validity and integrity of data exchange within the INS
and from connected sensors and sources shall be monitored.

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.
Documents
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6.1.3 Failure of data exchange
6.1.3.1 Requirement

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

6.1.3.2 Methods of test and required results

Test for failure of data exchange is covered by 7.6.1.2.

6.1.4 Interfaces in general

6.1.4.1 Requirement

(MSC.252(83)/5.1.4) Interfacing to, from, and within the INS shall cg 'wternational

standards for data exchange and interfacing as appropriate.

NOTE Information flowing within the EUT may contain proprietary data.

The INS shall support the IEC 61162 series interfaces as g as a minimum. In

addition, suitable alternative input or output interfaces ma

6.1.4.2 Methods of test and required results
Confirm by inspection of manufacturg Y i gtandard input and output

interfaces as given in Annex F are“presen ervation that at least every
required sentence in Annex F is checked on e IEC 61162 series and that

6.1.5 Interface to alert
6.1.5.1 Requirement

(MSC.252(83)/5, e | ; ply with the interface requirements of the alert
management as 1 in M

6.1.5.2 Methods

6.2 A
6.2.1

(MSC.252(83)/5.2.1) INS data shall comply with the accuracy and resolution required by
applicable performance standards of the IMO (See Table 2).

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
depending on this data.

or only used for display reasons, see 8.3.2.1.

When input data from sensor or sourcé
shall be indicated as a caution.

Validity checks shall include the evalu
(e.g. states, modes and qualities s

“‘estimated (dead reckoning no

Refer to manufa@
data as invalid baged\ox

fields. Confirm by gl

Refer to the praqu documentation (see 9.3.1) to identify whether the EUT has
any capability to validity checks. If such invalid data are used, check that the
relevant tandards specifically allow use of that data and confirm by analytical

this data.

Confirm by observation that when input data from sensor or source used by CCRS becomes
invalid, or unavailable, then EUT provide a caution within a time period which is related to the
process requirements and described in the manufacturer’s documentation.

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
checked for plausible magnitudes of values.

S shall be

e Checks that operative modes or stz Y i are reported by more than
one sentence from a single sen r/s rs i .g. GGA and VTG sentences

treated as described i

6.3.2.2 Methods

Confirm by inspecti
INS and |ts taks

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.252(83)/5.4.1.2) Details of the source and the method of processingofsuch data shall
be provided for further use within INS.

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

Connected data such as latitude+longitude, COG{#SQ A\setrdrift’ shall originate from
same source.

6.4.1.2 Methods of test and required\resuilts

system,

o all relevant parts of

e details of th rces
use within IN
Confirm also by ob

Refer to m
have beer_im
paths hdyve m
source.

mplemented, confirm by observation that parallel distribution
ure that all part of the INS receive the same data from the same

Confirm by observation that all connected data such as latitude+longitude, COG+SOG and
set+drift originate from the same source.

6.4.2 Consistent common reference point (CCRP)
6.4.2.1 Requirement

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

NOTE 2 An example of a permanently assigned alternative reference location may be op used by track
control (ship specific installation parameter).

6.4.2.2 Methods of test and required results

Confirm by inspection of manufacturer’s documentation that;

e if any auto p
provided, con '

Select the S yce location on all workstations. Confirm by observation that
the following ems withi EUT are presented using the same reference point:

e EBL, VRM, cwsor

e target range and bearing;

and range rings;

e closest point of approach (CPA);

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

e course over ground;

e 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:
o the same reference point as above; or

e a permanently assigned alternative reference location that is clearly indicated or
distinctively obvious.
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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 speed (speed over ground and speed through water).

In above condition confirm by observation that all other item
presented using either:

o the temporarily specified alternative reference location@s

e a permanently assigned alternative reference Aocatign~tha
distinctively obvious.

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

6.4.3 Consistency of thresholds
6.4.3.1 Requirement
(MSC.252(83)/5.4.3.1

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

Cross track li
and route

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); Documents
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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
(1ISO 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 Integrity monitoring

6.5.1 Requirement

As minimum this subclause is applicable for primary navigational.data

(MSC.252(83)/5.5.3) The INS shall pre
accurate method of integrity monitoring

e Passed
e Failed

The system shall prowde at least the following methods for integrity monitoring:

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

e heading: comparison between two heading sensors.
The system 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 withrg i
e Ddeaifidents
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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:

e depth: comparison with a second depth sensor,

e depth: comparison with data from largest available ENC chart.
The system shall provide at least one of the following methods for integrity monitoring:

e time: comparison with a second EPFS sensor,

e time: comparison with internal clock.

The system may provide the following methods for integrity monitoring:

e heading: comparison between heading sensor and COG sensor gh enough
for reliable comparison.

If integrity monitoring of heading data ar sp i ot possible the requirements of
paragraph MSC.252(83)/12.7 for fallpack arra a{s and maintaining minimum basic
operation should be followed for head| gc 8.4). In case the integrity monitoring
fails and the system is ng y“source the operator should select the

source manually.

6.5.2 Methods of
Confirm by ins 9 documentation that each mandatory method is
provided and which & ! C

selected for i onitoring.

egrity
Confirm by observation of each available method that:

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

e the EUT provides a warning when the result of integrity monitoring of data from
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 /\ emark
check check monitoring . . N
Validity Plausibility | Integkity
flag or status statu
Status (e.g. NSR) (e.Q:
flag NS
or <
Mode
indicator
(e.g. Q
GLL) AN\ o IN

Fail Fail Not possible valid N (, Faile Data cannot be used
within INS

Fail Pass Not possible vali Ye /F{ailed Data cannot be used
within INS unless
relevant performance
standards specifically
allow use of invalid
data

Pass Fail In %\_/ﬂlo Failed Data cannot be used
within INS

Pass Pass Q Va\ﬁq/ Yes Doubtful Data cannot be used
for automatic control

/\ r function(s)

Pass Pas Valid Yes Failed Data cannot be used
for automatic control
function(s)

Pass Pa Pas Valid Yes Passed Data is suitable for any
use

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

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 suitable sensors/sources (see 9.1).

6.7.2 Methods of test and required results

Confirm by observation and inspection of the content of the opeyati

7 Module B — Task related require
7.1 Description

(MSC 252/6.1) The
safely and effe @v
tofs

an equivalent se

(MSC 252/6.2
the INS is u
pilot in safel

NOTE 1 For 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 sta rd, the INS
performance standard overrides the individual performance standards for the EUT of the INS rﬁocuments
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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 availab
common data source for INS.

(MSC 252/7.1.4) 7.2.2 to 7.2.5 and 7.2.7 apply, if the respec
INS.

navigation material (such as “Radar maps” (IEC 62388:2007/ 8.10
(IEC 61174:2008, 5.5.1) etc.).

7.2.1.2 Methods of test and required

7.2.21.1 Require

(MSC 252/7.2.1
f

Module A and B 6
(See IEC 61174.)

specified
standards.

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 paSﬁge such
elements shall include, but not be limited to: ocuments
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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 pr' ary and secondary
options, and the indication of areas where accuracy of position fixing is\¢ritical 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
procedures as described above.

uppoxting " the relevant

7.2.2.3 Additional mandatory functions

7.2.2.3.1 Requirement
(MSC 252/7.2.3) The INS shall provide

e administering the route plan
protection),

d, import, export, documentation,

e having the route
clearance specffi

e checking 0 5
based o

changing pYin

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

e 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;

e 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;

e import route plan “Test 2” from removable media for use in the EUT and;
e either view, print or create a printable file from the route plan “Test 27;
e protect the route plan “Test 2” against changes. After protection try to add a new waypoint;

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

o unprotect the route plan “Test 27;
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e confirm by observation that now adding a waypoint is possible;

o set safety contour as 10 m and perform check of route plan “Test 27;

e 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:

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

e confirm by observation that the EUT is able to detect a planned speed higher than the
maximum available for the ship or lower than the minimum acceptable. speed for the
available steering system;

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

speed;

e confirm by observation that the EUT is able to detect iktwo vayp i
1,0 NM radius turns are so close to each other that'the wheel-over gr cgurse change point

If check against meteorological inform ilable iy the EUT, execute successively the
following steps:

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

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

e confirm by obsegvati T/allows the user to refine the drafted route plan by

7.2.31
7.2.31.1

(MSC 252/7.3.1) The INS shall provide the route monitoring functions and data as specified 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 evaﬂation and

object identification, ocuments
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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 jtshall be possible to include the planned track and to provide, mo
track related and manoeuvring data.

and display the

7.2.3.2.2 Methods of tests and required results

Confirm by observation that the system provides the capability i the 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
measured under-keel clearance and the possibili nitiate\and >present an under-keel
clearance alarm.

Confirm by observation that the system i ity to display alphanumerically the
present values of latitude, longitude, i

(MSC 252/7.3.3) F avigational purposes, the display of other route-related information on
the chart display is permitted, e.g.

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

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

e NAVTEX
e 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.

track spacing defined by him shall be presented.

The IMO IAMSAR Manual Volume 3 shall be used ag

If a search and rescue mode is provided
system meets the requirements in the fg

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

e confirm by .r
monitoring disp)é

Confirm by inspecti q or documentation that the equipment manual describes
the basis for ¢ » eafch and rescue mode, if that search and rescue mode is

the operator;

pattern is correctly presented in the route

(MSC 252/7.3.5.1) If available it shall be possible to select on the route monitoring display a
predefined display mode for a “man-over-board” situation, that can be accessed upon simple
operator command.

The manufacturer shall declare which functions are available.

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

(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 Save the initial MOB position by a simple operator command.

(o>
oo

e Show initial and estimated MOB position in conformance with IEC

e Show 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 252/7.4.1) The INS shall provide the colli

7.2.4.2 Additio<>m
7.2.4.21 Reqtrire

(MSC 252/7.4.2.1
than specified i

e coastline (high wate
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:

o 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,

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

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

selection can be modified by operator action for the
which displays associated targets.

The threshold of association shall be

NOTE Target association, including threshold of associatio iority~ef-association (i.e. which symbol is used
for associated target), is a system wide functiof. Stathe display associated targets or targets from a
single source. If associated targets are displayed t a jcal at every task station which displays the

7.2.4.3.2
IEC 62388:2007,/N).8 iati and priority) defines four scenarios for associating
tracked targets 2 A ' ctiorf reuses these scenarios to simulate a target from

two different radarsg

the require i 8:2007, Annex F with the exceptions that support for target
fading is i t.only one tracked target is required from each simulator. Sensor

following the same position and velocity as the target defined in the AIS column of the

scenarios.

The methods of test and required results are as follows:

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

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

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

d) repeat test b) for association scenario 3; Documents
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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,
confirm by observation that no alarm is raised when the radar targets ar€ disassociated;

ask station,
disassociated

i) if target information from more than one radar source is provided™an qne
confirm by observation that when the radar targets are disassogiated th
targets have unique identifiers;

j) confirm by inspection of manufacturer’s documentation tha esCribes the
parameters and options for associating radar targets;

k) confirm by inspection of documented evidence that

task station;
m) confirm by observation that assocj

station of the EUT.
7.2.4.4 Target identifier

7.2.4.4.1 Requireme

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

presentationsonall | digplays. Where provided, local target identifiers shall be distinct from
the unique identifier. hocal identifiers shall only be presented on the individual task station to
which they apply. e operator shall be able to switch off the presentation of the local
identifiers.

7.2.4.4.2 Methods of test and required results

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

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 tarcget. Documents
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c) Simulate several physical targets by providing both AlIS 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.

d) If the EUT provides an option to switch target association off, switch i
above test. Confirm by observation that:

off and repeat the

e on workstations with association switched off, each physica ented by
both an AIS target and a radar target;

e each target presented has a unique identifier, amended
unique;

e the unique identifier is identical on all workstations 1
e) Repeat test ¢) with the simulated AIS and radar da

the target.
f) Simulate sev provision of radar data to the EUT from two

different rad{l}} target. Ensure that the simulated radar data is
sufficiently ma criteria for target association; in order to achieve

this it may be S e’same data to two inputs. Switch on target association

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

g) If the EUT prowides an option to switch target association off, switch it off and repeat the
above test. 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.
h) Repeat test f) with the data from the two different radar sensors including at least 2

unmatched radar targets so that they do not meet the EUT’s criteria for target association.
Confirm by observation that:

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

o the tracked targets corresponding to each physical target are assign i
identifiers allowing them to be differentiated; ﬁ(SEﬁments
Document Sharing Hub

Full document details: IEC 61924-2 2012


http://www.avadocuments.com/doc/iec-61924-2-2012
http://www.avadocuments.com/doc/iec-61924-2-2012

— 44 — 61924-2 © IEC:2012(E)

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

orethan one radar

(MSC 252/7.4.2.4) A display may present combined radar signals from ,
& presemtation of the

source. The malfunctions of this additional facility shall not degrade

7.2.4.5.2 Methods of test and required results

Confirm by observation or by inspection of documented ewdent a stem meets the
requirements according IEC 62388:2007, 14.4.3 (Co )

7.2.4.6 Optional functions
7.2.4.6.1 Requirement

e chart data from

7.2.4.6.2 Me@
If optional functiohg

requirement.

7.2.5 Tas{ rol Data”
7.2.5.1
(MSC 252/ support the manual and automatic control of the ship‘s primary

e display of data for the manual control of the ship‘s primary 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 Documents
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e position

e heading, ROT (measured or derived from change of heading)
e rudder angle

e propulsion data

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

e the active mode of steering or speed control
e time and distance to wheel-over or to the next waypoint

o 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

e set and actual radj

The set value is for under execution. The actual value is current

measured value.

7.2.5.3.2 Met ' : : > ed results

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

(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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