INTERNATIONAL IEC
STANDARD 61924

First edition
2006-05

(>

ation

Maritime navigation and xg
equipment and systems
Integrated navigation system

Reference number
IEC 61924:2006(E)

Documents

Document Sharing Hub

Full document details: IEC 61924 2006


http://www.avadocuments.com/doc/iec-61924-2006
http://www.avadocuments.com/doc/iec-61924-2006

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
INTEGRATED NAVIGATION SYSTEMS -
OPERATIONAL AND PERFORMANCE REQUIREMENTS,
METHODS OF TESTING AND REQUIRED TEST RESULTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i 3N comprising
all national electrotechnical committees (IEC National Commlttees) The gt i promote
international co-operation on all questions concerning standardization in the e elds. To
this end and in addition to other activities, IEC publishes International ica itications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides t S “IEC

governmental organizations liaising with the IEC also part|0|pate i
with the International Organlzatlon for Standardization (ISO 3 ith congditions determined by

2) The formal decisions or agreements of IEC on technical matiers & S v &S possible, an international
consensus of opinion on the relevant subjects since @ash\te i \iitee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recom ion3 international use/ and are accepted by IEC National
Committees in that sense. While all reasonab o.ensdre that the technical content of IEC
Publications is accurate, IEC cannot be i the way in which they are used or for any
misinterpretation by any end user.

between any IEC Publication correspendjng nationalor regional publication shall be clearly indicated in
the latter.

5) IEC provides no ark ng proce indt i{s approval and cannot be rendered responsible for any
equipment decl ith p ication.

6) All users should engtre 3 iti i ication.

7) i

8)

9)

International Standard IEC 61924 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
80/433/FDIS 80/440/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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 later date.

@%
N
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INTRODUCTION

International Standard IEC 61924 has been developed by IEC Technical Committee 80 to
clarify the IMO Resolution MSC 86(70) Annex 3 Recommendation on Performance Standards
for an Integrated Navigation System (INS). This standard provides adequate requirements,

methods of tests and required test results to facilitate type approval.

@%
N
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
INTEGRATED NAVIGATION SYSTEMS -
OPERATIONAL AND PERFORMANCE REQUIREMENTS,
METHODS OF TESTING AND REQUIRED TEST RESULTS

1 Scope

MSC 86(70) Annex 3. (See Annex A).

This standard aims to resolve conflicts that may occur
requirements of the relevant IMO Performance Standard
when forming part of the INS.

All text of this standard, whose meaning is identical tQ i Résolution MSC 86(70)
Annex 3 will be printed in jtalics and the REesoluti graph number indicated

The following r S
For dated references

of the referenced

IEC 60945:
General requ

IEC 61162

interfaces — Paxt_1: Siggle 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 61174:2001, Maritime navigation and radiocommunication equipment and systems —
Electronic chart display and information system (ECDIS) — Operational and performance
requirements, methods of testing and required test results

IEC 61209:1997, Maritime navigation and radiocommunication equipment and systems —
Integrated bridge systems (IBS) — Operational and performance requirements, methods of
testing and required test results

IEC 62065:2002, Maritime navigation and radiocommunication equipment and systems —
Track control systems — Operational and performance requirements, methods of testing and
required test results
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IMO A.224(VIl) as amended by MSC.74(69) Annex 4, Performance standards for echo-
sounding equipment

IMO A.424 (XI), Performance standards for gyro-compasses
IMO A.529 (XIII), Accuracy standards for navigation

IMO A.694(17), General requirements for shipborne radio equipment forming part of the
Global maritime distress and safety system (GMDSS) and for electronic navigational aids

IMO A.815(19), World-wide radionavigation system

IMO A.821(19), Performance standards for gyro-compasses for high spee

IMO A.830(19), Code on alarms and indicators

IMO A.893(21), Guidelines for voyage planning

IMO 1974, International Convention fox the | ( OLAS), as amended

IMO MSC.64 (67) Annex 1, Recommerpidation om\pe nance standards for integrated bridge
systems (IBS)

IMO MSC.64 (67) Ann
IMO MSC 86(70 ne ) g dards for an integrated navigation system (INS)

ISO 11674: 2000, S

3.1

3.11

accuracy

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

3.1.2

added value

functionality and information, which are provided by the INS, in addition to the requirements of
the performance standard for the individual equipment

3.1.3

aid to navigation

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
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3.14

alarm

audible signal or audible and visual signal announcing a condition requiring immediate
attention or user action

3.1.5

alarm management

functions provided by an INS for harmonising, processing, monitoring and distributing audible
and visual announcements and their acknowledgement, silencing and cancelling operations

NOTE The alarm management function administers different levels of announcements: alarms, warnings and
indications.

3.1.6
announcement
visual or audible signal issued to the user by the system

3.1.7
automatic control system
control system that may include a heading, track or speed g (0] e

3.1.8
conning position

place on the bridge with a commanding vie ) sed by navigators when

3.1.9
consistent common reference point

location in a ship to which all measurem own ship’s position, target range,
ive y, pl and yaw are referred. Typically, this is the

bearing, relative course,
conning position on th
ship

3.1.10 Q
consistent comm

CCRS

sub-system (or fanctio acquisition, processing, storage and distribution of data
and informatjon entical and obligatory reference to sub-systems within an INS.
The CCRS i ire that all parts of the INS use the same source and values
for a sp data and essential information, for example own ship position,

3.1.11
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

3.1.12

entry field

location on a display for the input of data by the operator. The requested information is
usually alphanumeric

3.1.13

essential information

information required for the fundamental functions of the INS. This includes as a minimum
position, speed, heading and time
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3.1.14

expected precision

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

3.1.15

functionality

ability to perform an intended function. The activity of performing a function normally employs
a system of displays, controls and instrumentation

3.1.16
hazard
objects or conditions potentially dangerous to navigation, possibly lead
collision, that may be detected by a sensor, reported by a communicati
from a database or manually input to the INS

ongrounding or
, retrieved

3.1.17
indication
visual information about the condition of a system or equip

3.1.18
inspection
visual check of the equipment or documentation

3.1.19
integrated navigation system

combination of systems or functions
safe and efficient navigation

3.1.20

integrity

property of informyationnas beig\g
verified by com d 3

3.1.21

integrity monitoxing

ability of a gyste the user with information within the specified accuracy in a
timely, comp gus manner, and alarms and indications within a specified time
when t

3.1.22
known hazard
hazard retrieved from a database (including navigational charts and nautical publications) or
manually input and which is available to the INS

3.1.23

latency

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

3.1.24

leg
the ship’s intended ground track between two waypoints
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3.1.25

manufacturer

organisation responsible for the production of all or some of the parts of the INS, including the
responsibility that these parts meet their individual international standards. A manufacturer
may also be the system integrator

3.1.26
marking
visual or logical indication of the status of displayed or transferred information

3.1.27
mode
the setting of a group of parameters determining the behaviour (operatj
Human Machine Interface (HMI) (display modes) or the control functiofis
the equipment or its sensors

uodes) or the

3.1.28

mode awareness
perception of the mariner regarding the currently active G
Display of the INS including its subsystems, as supported
indications at an INS display or workstation

3.1.29
multifunction display

3.1.30
navigation

3.1.31 Q
navigational aid

ship-borne device

3.1.32
part
individua

3.1.33
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

3.1.34

performance check

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

3.1.35

plausibility
quality of being believable or trustworthy
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3.1.36

primary navigation data/information

data of own ship's position, speed, heading, time and, in case of INS(B) and if available
depth, provided by selected sensors, to be used in the system for processing the navigational
information

3.1.37

route

representation of a voyage or passage geographically defined by a point of departure, a point
of arrival and usually by intermediate waypoints. It may include time of departure and/or ship's
speed as well as parameters and limits for safe navigation such as off-track limit, turn radius,
time references, etc. and as defined in IMO Resolution A.893(21)

3.1.38

selected route or track
route or track which has been chosen for monitoring the performafce\of\the \avig
term “track” is typically used for systems that have automatic trgek.contro| capability

3.1.39
sensor
navigational aid, with or without its own display and
providing information to the INS

ol™as app¥ropriate, automatically

3.1.40

situation awareness

perception of the mariner regarding the prevailing i ation and the currently active or
available system resources, as suppgrted by sentations and indications at an INS

3.1.41

system data

data that is used. b c g processing and display of essential information.
System data of e i he game source. System data, at least for primary
navigation informatio 3 S

3.1.42
system integra
organisation
standard

3.1.43
track
geographical represéntation of the movement actually performed by the ship, or, in case of a
track control system, the path (over ground) to be (automatically) followed

3.1.44

validity

conformity of information with formal and logical criteria, or the marking of data as being good
or no good (valid or invalid) for the intended use

3.1.45

vessel

water craft of any description, including non-displacement craft, WIG craft and seaplanes,
used or capable of being used as a means of transportation on water

3.1.46

voyage

execution of all aspects of the operation of a craft in journeying from the point of I

the final destination. A voyage may consist of one or more passages %&Wents
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3.1.47
warning
signal announcing a condition requiring non-immediate attention for precautionary reasons

3.1.48
waypoint
geographically defined position used as reference for navigation along a leg, track or route

3.1.49

workstation for INS or INS workstation

workstation at which display or operator control functions are provided to meet the require-
ments of this standard. An INS workstation need not be a physical part of the INS. It may just
be the location where the necessary displays and controls are situated

3.2 Abbreviations

AIS Automatic identification system

ARPA Automatic radar plotting aid

ATA Automatic tracking aid

AtoN Aid to navigation

CCRS Consistent common reference sysie

COG Course over ground

DR Dead reckoning

ECDIS Electronic chart display 2 stem
EUT Equipment under test

EPA

EPFS

GNSS

HCS

HMD

HMI

IBS

IMO

IEC

INS

ISO International Organization for Standardization
LORAN Long range navigation system

MSC Marine Safety Committee

OOW Officer in charge of the navigational watch (Officer of the Watch)
RAIM Receiver autonomous integrity monitoring
ROT Rate of turn

SDME Speed and distance measuring equipment
SOG Speed over the ground

SOLAS Safety of life at sea

THD Transmitting heading device
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4 Functional requirements and application

NOTE Clarification of minimum requirements is given in Annex B.
4.1 General

In addition to meeting the relevant requirements of Resolution A.694(17) to which IEC 60945
is associated, the INS shall comply with the requirements of the IMO Performance Standards
MSC 86(70) Annex 3, as clarified in this standard.

4.1.1 Purpose

The purpose of this standard is to support proper and safe integration_of navigational
equipment and information. (MSC 86(70) Annex 3, 2.2).

4.1.2 Purpose of an integrated navigation system (INS)

A functional description shall be provided with a de
achieved.

4.1.3 Compliance

A sensor or part ther

other functions of:ie
An actuator and

e gquipment that provides the functions going beyond the general intent

of independent equipphent and international standards and the additional equipment required

to meet this standard.

4.1.5 Mode and situation awareness

The INS supports mode and situation awareness. (MSC 86(70) Annex 3, 1.2) within the scope
of functions provided by the relevant category of INS(A), (B), or (C).

4.1.6 Three INS categories

If a combination of navigational aids has been determined to be an INS as per 4.1.4, one of
the following INS categories applies.
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41.7 INS(A)

The requirements of this standard for INS(A) (see Clause 5) are applicable to any INS that
provides the minimum functional requirements of the INS, including a consistent common
reference system. (MSC 86(70) Annex 3, 2.3.1). The INS(A), as a minimum, provides the
information of position, speed, heading and time, each clearly marked with an indication of
integrity (MSC.86(70), 4.1.7).

4.1.8  INS(B)

The requirements of this standard for INS(B) (see Clause 6) are applicable to any INS that, in
addition to the functional requirements of INS(A), provides the information needed for

4.1.9 INS(C)

applicable to all three categories of INS, except where
s’ specific to INS(A), INS(B) and INS(C) are detailed in
The relevant category of the INS shall be declared.

The function of\yaassage execution in an Integrated Bridge system (IBS), as defined by IMO in
Resolution MSC.64{&7) Annex 1 and related IEC 61209, may be performed by an INS which
should at least be an INS(B) (MSC.86(70), 1.5).

4.1.12 Safety of navigation support

The INS supports safety of navigation by evaluating inputs from several independent and
different sensors, combining them to provide information giving timely warnings of potential
dangers and degradation of integrity of this information. Integrity monitoring is an intrinsic
function of the INS (MSC 86(70) Annex 3, 1.3) as required by its category INS(A), (B), or (C).

4.1.13 Consideration of human factors

The INS aims to ensure that, by taking human factors into consideration, the work load is kept
within the capacities of the OOW and other mariners on the bridge 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 86(70) Annex 3, 1.4), as required by its

category of INS(A), (B) or (C). Documents
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4.2 Basic functions
4.21 Combination, processing and evaluation

The INS shall combine, process and evaluate data from all sensors in use (MSC 86(70)
Annex 3, 4.1.5) for obtaining information of speed, heading, position and time for the
purposes of the integrity evaluation specified in 4.7.

4.2.2 Mode and situation awareness

The INS shall support mode and situation awareness (MSC 86 (70) Annex 3, 1.2) and shall
fulfil this requirement through functional integration, processing and display by providing:

» validated data, where possible, of all connected navigation sensors (see 4.4.8

category.

4.3 Functional integration

The INS shall provide functional integration meeting
Annex 3, 4.1.16) of this subclause.

4.3.1 Multifunction display

display unit then these shall be
Jhe failure of a single mult|funct|on

hich performance standards adopted by IMO exist, when
A comply with the IEC 61162 series as applicable, for data
exchange d\J ] (MSC 86(70) Annex 3, 4.1.12). Where no suitable IEC 61162

interfaces and fupctions supported thereby shall be included in the installation manual. Where
the datum reference.$entence (DTM) is received in accordance with IEC 61162-1 then it shall
be evaluated and processed accordingly.

4.4.2 Plausibility checks

Received or derived data that is used or distributed by the INS shall be checked for plausible
magnitudes of values.

Examples:
e heading of 361° is not plausible;

* magnitudes of actual velocity greater than the maximum ship’s speed are not plausible
(plausibility check with known parameter of ship’s dynamics);

¢« magnitude of actual ROT greater than the maximum ship’s ROT is not plausible
(plausibility check with known parameter of ship’s dynamics).
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