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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
MARITIME NAVIGATION AND  

RADIOCOMMUNICATION EQUIPMENT AND SYSTEMS –  
INTEGRATED NAVIGATION SYSTEMS (INS) –  

 
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 organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC 
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of 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. 

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

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

a) addition of a requirement for INS to provide capability for Maritime Safety Information to 
comply with requirements of the International Maritime Organization; 
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b) modification of Clause 8 (Alert management) and associated annexes to align it with 
IEC 62923-1 concerning bridge management; 

c) modifications to Annex D to incorporate newer recommendations of the International 
Maritime Organization. 

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

FDIS Report on voting 

80/977/FDIS 80/970/RVC 

 
Full information on the voting for the approval of this International Standard can be found in 
the report on voting indicated in the above table. 

This document 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 
(INS), can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates 
that it contains colours which are considered to be useful for the correct 
understanding of its contents. Users should therefore print this document using a 
colour printer. 
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MARITIME NAVIGATION AND  
RADIOCOMMUNICATION EQUIPMENT AND SYSTEMS –  

INTEGRATED NAVIGATION SYSTEMS (INS) –  
 

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

 
 
 

1 Scope 

This part of IEC 61924 specifies the minimum requirements for the design, manufacture, 
integration, methods of testing and required test results for an integrated navigation system 
(INS) to comply with the International Maritime Organization (IMO) requirements of Resolution 
MSC.252(83), as amended by Resolution MSC.452(99). In addition, it takes account of IMO 
Resolution A.694(17) to which IEC 60945 is associated. When a requirement in this document 
is different from IEC 60945, the requirement of this document takes precedence. 

For bridge alert management, IMO Resolution MSC.302(87) supersedes IMO Resolution 
MSC.252(83). Accordingly, this document incorporates references to IEC 62923-1 and 
IEC 62923-2 which are associated with Resolution MSC.302(87) for requirements and tests, 
where applicable. This document indicates which requirements and associated tests of 
MSC.252(83) have been superseded by MSC.302(87). 

NOTE All text of this document whose wording is identical to that in IMO Resolution MSC.252(83), as amended by 
MSC.452(99), is printed in italics and the Resolution and paragraph number indicated between brackets. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements of this document. For dated references, only the edition 
cited applies. For undated references, the latest edition of the referenced document (including 
any amendments) applies. 

IEC 60945:2002, Maritime navigation and radiocommunication equipment and systems – 
General requirements – Methods of testing and required test results 

IEC 61162-1:2016, Maritime navigation and radiocommunication equipment and systems – 
Digital interfaces – Part 1: Single talker and multiple listeners 

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

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

IEC 61174:2015, Maritime navigation and radiocommunication equipment and systems – 
Electronic chart display and information system (ECDIS) – Operational and performance 
requirements, methods of testing and required test results 

IEC 62065:2014, Maritime navigation and radiocommunication equipment and systems – 
Track control systems – Operational and performance requirements, methods of testing and 
required test results 
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IEC 62288, Maritime navigation and radiocommunication equipment and systems – 
Presentation of navigation-related information on shipborne navigational displays – General 
requirements, methods of testing and required test results 

IEC 62388:2013, Maritime navigation and radiocommunication equipment and systems – 
Shipborne radar – Performance requirements, methods of testing and required test results 

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

IEC 62923-1:2018, Maritime navigation and radiocommunication equipment and systems – 
Bridge alert management – Part 1: Operational and performance requirements, methods of 
testing and required test results 

ISO 11674, Ships and marine technology – Heading control systems  

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

IMO/ICAO, International Aeronautical and Maritime Search and Rescue Manual (IAMSAR 
Manual) Volume 3 

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

IMO MSC.191(79), Performance standards for presentation of navigation-related information 
on shipborne navigational displays 

IMO MSC.232(82), Revised performance standards for Electronic Chart Display and 
Information Systems (ECDIS) 

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

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

3 Terms, definitions and abbreviated terms 

3.1 Terms and definitions 

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

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

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 
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3.1.3  
aid to navigation 
AtoN 
device or system external to a vessel intended to assist a navigator to determine position or 
safe course, or to warn of hazards to navigation 

3.1.4  
AIS ASM 
AIS application specific messages that are included in IEC 62288 

3.1.5  
alarm 
condition requiring immediate attention and action by the bridge team, to maintain the safe 
navigation of the ship 

3.1.6  
alert 
announcement of abnormal situations and conditions requiring attention 

Note 1 to entry: Alerts are divided in four priorities: emergency alarms, alarms, warnings and cautions. An alert 
provides information about a defined state change in connection with information about how to announce this event 
in a defined way to the system and the operator. 

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

3.1.8  
alert history list 
accessible list of past alerts 

3.1.9  
alert management 
concept for the harmonized regulation of the monitoring, handling, distribution and 
presentation of alerts on the bridge 

3.1.10  
announcement 
visual and/or audible signal issued to the user by the system 

3.1.11  
automatic control functions 
functions that include automatic heading, and/or track and/or speed control or other 
navigation related automatic control functions 

3.1.12  
backup 
use of data, function and/or hardware of similar type and quality 

3.1.13  
Category A alert 
alert where graphical, for example radar, ECDIS, information at the task station directly 
assigned to the function generating the alert is necessary, as decision support for the 
evaluation the alert related condition 

3.1.14  
Category B alert 
alerts where no additional information for decision support is necessary besides the 
information which can be presented at the central alert management HMI 
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3.1.15  
caution 
lowest-priority alert 
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 control function, etc.) 
selected for use and tasks (e.g. collision avoidance, route monitoring, etc.) selected operative 
in each MFD 

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

3.1.18  
conning position 
place on the bridge with a commanding view and which is used by navigators when 
commanding, manoeuvring and controlling a ship 

3.1.19  
consistent common reference point 
CCRP 
location on own ship, to which all horizontal measurements such as target range, bearing, 
relative course, relative speed, closest point of approach (CPA) or time to closest point of 
approach (TCPA) are referenced, typically the conning position of the bridge 

3.1.20  
consistent common reference system 
CCRS 
sub-system or function of an INS for acquisition, processing, storage, surveillance and 
distribution of data and information providing identical and obligatory reference to sub-
systems and subsequent functions within an INS and to other connected equipment, if 
available 

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

3.1.21  
degraded condition 
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 
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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 Maritime Safety Information (MSI) messages 

Note 1 to entry: Sources of MSI are NAVTEX (IEC 61097-6), other IMO-recognized equipment accommodating 
other providers of GMDSS terrestrially-based services and recognized mobile satellite service enhanced group 
calling system (IEC 61097-4 and IEC 61097-16). 

3.1.28  
failure analysis 
logical, systematic examination of an item, including its diagrams or formulas, to identify and 
analyse the probability, causes and consequences of potential and real failures 

3.1.29  
fallback 
use of data, function or hardware of degraded quality in relation to the failed one, for example 
dead reckoning for position information, heading control in case of a failure of track control 

3.1.30  
functionality 
ability to perform an intended function 

Note 1 to entry: The activity of performing a function normally employs a system of displays, controls and 
instrumentation. 

3.1.31  
hazard 
objects or conditions potentially dangerous to navigation, possibly leading to grounding or 
collision, that may be detected by a sensor, reported by a communication device, retrieved 
from a database or manually input to the INS 

3.1.32  
human factor 
workload, capabilities and limits of a user trained according to the regulations of the IMO 

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

Note 1 to entry: The interface is the aggregate of means by which the users interact with a machine, device, and 
system (the system). The interface provides means for input, allowing the users to control the system and output, 
allowing the system to inform the users. 

3.1.34  
indication 
display of regular information and conditions, not part of alert management 
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3.1.35  
integrated navigation system 
INS 
composite navigation system which performs at least the following tasks: collision avoidance, 
route monitoring thus providing "added value" for the operator to plan, monitor and safely 
navigate the progress of the ship 

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

3.1.36  
inspection 
visual check of equipment or documentation 

3.1.37  
integrity 
ability of the INS to provide the user with information within the specified accuracy in a timely, 
complete and unambiguous manner, and alerts within a specified time when the system 
should be used with caution or not at all 

3.1.38  
integrity monitoring 
ability of a system to provide the user with information within the specified accuracy in a 
timely, complete and unambiguous manner, and to present warnings and indications within a 
specified time when the system should be used with caution or not at all 

3.1.39  
known hazard 
hazard retrieved from a database (including navigational charts and nautical publications) or 
manually input and which is available to the INS 

3.1.40  
latency 
time interval between an event and its result, including time for reception, processing, 
transmission and display 

3.1.41  
leg 
ship's intended ground track between two waypoints 

3.1.42  
man-over-board mode 
MOB 
display mode for operations and actions of a ship after a man-over-board accident happened 
(release of safety equipment, e.g., life buoy and life belt, performance of a return manoeuvre 
etc.) 

3.1.43  
Maritime Safety Information 
MSI 
navigational and meteorological warnings, meteorological forecasts and other urgent safety-
related messages broadcast to ships 

Note 1 to entry: MSI is promulgated using NAVTEX and EGC services (see IMO MSC.468(101)). 

3.1.44  
manufacturer 
organisation responsible for the production of all or some of the parts of the INS, including the 
responsibility that these parts meet their appropriate international standards 
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Note 1 to entry: A manufacturer may also be the system integrator. 

3.1.45  
marking 
visual or logical indication of the status of displayed or transferred information 

3.1.46  
mode 
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 
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 
single visual display unit that can present, either simultaneously or through a series of 
selectable pages, information from more than a single function of an INS 

3.1.49  
navigation 
process of planning, executing, monitoring and recording the progress of a safe and 
expeditious voyage of a vessel 

3.1.50  
navigational aid 
ship-borne device that complies with its relevant International Standard(s), for example 
instrument, method or chart, intended to assist in the navigation of a ship 

3.1.51  
navigation control data 
task that provides information for the manual and automatic control of the ship's movement on 
a task station 

3.1.52  
one equipment concept 
equipment which is recognized as one type of equipment by integrating the function of 
mandatory equipment of SOLAS of a plural number 

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

3.1.53  
operational mode 
mode of operation depending on the sea area 

3.1.54  
operational/functional module 
module comprising the operational/functional requirements for navigational systems 

3.1.55  
part 
individual INS subsystem, equipment or functional module 
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3.1.56  
partial integrations 
smaller integrations which are not covering the tasks "route monitoring" and "collision 
avoidance" 

3.1.57  
passage 
process of moving a ship from one place to another by navigating through a certain area 
within a certain period of time and in compliance with certain environmental and legal 
provisions 

3.1.58  
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 
quality representing if data values are within the normal range for the respective type of data 

3.1.60  
primary navigation data 
data of own ship's position, speed through water, speed over ground, course over ground, 
heading, time and if available, depth, provided by selected sensors, to be used in the system 
for processing the navigational information 

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

3.1.62  
responsibility transferred 
alert state which represents the result of a harmonized risk evaluation between an individual 
alert originator (e.g. sensor) and a function within the INS with system knowledge and alert 
revaluation capabilities (e.g. CCRS) 

Note 1 to entry: The harmonized risk evaluation does not change the priority of the original alert at the originator. 

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

3.1.63  
responsibility transfer 
transition of the state of an alert to the state "responsibility transferred" 

3.1.64  
route 
representation of a voyage or passage geographically defined by a point of departure, a point 
of arrival and usually by intermediate waypoints 

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

3.1.65  
route monitoring 
navigational task of continuous surveillance of own ships position in relation to the pre-
planned route and the waters 
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3.1.66  
safety related automatic functions 
automatic functions that directly impinge on hazards to ship or personnel, e.g., target tracking 

3.1.67  
search and rescue mode 
display mode for operations of a ship involved in search and rescue actions 

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

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

3.1.69  
sensor 
navigational aid (measuring device), with or without its own display, processing and control as 
appropriate, automatically providing information to operational systems or INS 

3.1.70  
sensor/source module 
module comprising the sensor/source requirements 

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

3.1.72  
simple operator action 
procedure achieved by no more than two hard-key or soft-key actions, excluding any 
necessary cursor movements, or voice actuation using programmed codes or equivalent 
alternative means 

3.1.73  
single operator action 
procedure achieved by no more than one hard-key or soft-key action, excluding any 
necessary cursor movements, or voice actuation using programmed codes, or equivalent 
alternative means 

3.1.74  
situation awareness 
mariner's perception of the navigational and technical information provided, the 
comprehension of their meaning and the projection of their status in the near future, as 
required for timely reaction to the situation 

Note 1 to entry: Situation awareness includes mode awareness. 

3.1.75  
source 
device, or location of generated data or information (e.g. chart database), which is part of the 
INS automatically providing information to INS 

3.1.76  
system alert 
alert related to equipment failure or loss (system failures) 

3.1.77  
system data 
data that is used by the system for the processing and display of essential information 
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Note 1 to entry: System data of the same type is from a similar type of source. System data, at least for primary 
navigation data, has been checked for integrity. 

3.1.78  
system function 
navigational tasks of an INS such as route planning, route monitoring, collision avoidance, 
navigation control data, status and data display, and alert management 

3.1.79  
system integrator 
organization responsible for ensuring that the INS complies with the requirements of this 
document 

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

3.1.81  
task station 
multifunction display with dedicated controls providing the possibility to display and operate 
any navigational tasks 

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

3.1.82  
track 
path to be followed over ground 

3.1.83  
track control 
control of the ship movement along a track in conformance with MSC 74(69), Annex 2 

3.1.84  
validity 
property of information as conforming to specified criteria, and the marking of information 
such as being "valid" or "invalid" (i.e. "good" or "no good") for its intended use 

3.1.85  
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 

3.1.86  
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. 

3.1.87  
warning 
condition requiring immediate attention, but no immediate action by the bridge team 

Note 1 to entry: Warnings are presented for precautionary reasons to make the bridge team aware of changed 
conditions which are not immediately hazardous, but may become so, if no action is taken. 

3.1.88  
waypoint 
geographically defined position used as reference for navigation along a leg, track or route 
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3.1.89  
workstation 
combination of all job-related items, including the console with all devices, equipment and the 
furniture, to fulfil certain tasks 

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

3.2 Abbreviated terms 
AIS Automatic Identification System 
ASM Application Specific Messages 
BAM Bridge Alert Management 
CAM Central Alert Management 
COG Course Over Ground 
EBL Electronic Bearing Line 
EGC Enhanced Group Call 
EPFS Electronic Position Fixing System 
ETA Estimated Time of Arrival 
ETD Estimated Time of Departure 
EUT Equipment Under Test 
FMEA Failure Mode and Effect Analysis 
GMDSS Global Maritime Distress and Safety System 
IMO International Maritime Organization 
IEC International Electrotechnical Commission 
ISO International Organization for Standardization 
MSC Maritime Safety Committee 
MSI Maritime Safety Information 
OOW Officer Of the Watch 
PS Performance Standards 
SMCP Standard Marine Communication Phrases 
SOG Speed Over Ground 
SOLAS Safety Of Life At Sea 
STW Speed Through Water 
VRM Variable Range Marker 

4 IMO resolutions 

4.1 General 

(MSC.252/2.1.1) An INS comprises navigational tasks such as "Route planning", "Route 
monitoring", "Collision avoidance", "Navigation control data", "Navigation status and data 
display" and "Alert management", including the respective sources, data and displays which 
are integrated into one navigation system. These tasks are described in 7.2. 

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

• "Route monitoring" 

• "Collision avoidance" 
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and may provide manual and/or automatic navigation control functions. 

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

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

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

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

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

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

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

(MSC.252/2.2.3) Configuration, use, operation and display of the INS is situation-dependent 
on: 

• ship underway, at anchor, and moored, 

• manual and automatic navigation control in different waters, 

• planned routine navigation and special manoeuvres. 

4.2 Purpose of integrated navigation systems 

(MSC.252/1.1) The purpose of integrated navigation systems (INS) is to enhance the safety of 
navigation by providing integrated and augmented functions to avoid geographic, traffic and 
environmental hazards. 

(MSC.252/1.2) By combining and integrating functions and information the INS provides 
"added value" for the operator to plan, monitor and/or control safety of navigation and 
progress of the ship. 

(MSC.252/1.3) Integrity monitoring is an intrinsic function of the INS. The INS supports safety 
of navigation by evaluating inputs from several sources, combining them to provide 
information giving timely alerts of dangerous situations and system failures and degradation 
of integrity of this information. 

(MSC.252/1.4) The INS presents correct, timely, and unambiguous information to the users 
and provides subsystems and subsequent functions within the INS and other connected 
equipment with this information. 

(MSC.252/1.5) The INS supports mode and situation awareness. 

(MSC.252/1.6) The INS aims to ensure that, by taking human factors into consideration; the 
workload is kept within the capacity of the operator in order to enhance safe and expeditious 
navigation and to complement the mariner's capabilities, while at the same time to 
compensate for their limitations. 
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(MSC.252/1.7) The INS aims to be demonstrably suitable for the user and the given task in a 
particular context of use. 

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

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

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

• to promote safe procedures for the integration process; 

both for 

• comprehensive integration; and 

• partial integration, 

of navigational functions, data and equipment. 

(MSC.252/3.1.3) These standards supplement for INS functional requirements of the 
individual Performance Standards adopted by the IMO. 

4.3 Application 

(MSC.252/3.2.1) These performance standards are applicable to systems where 
functions/equipment of at least the navigational tasks mentioned in (MSC.252(83)/2.1.2) are 
combined. 

(MSC.252/3.2.2) If further tasks are integrated, the requirements of these standards should 
apply to all additional functions implemented in the INS. 

(MSC.252/3.3.1) These performance standards are based on a modular concept which 
should provide for individual configurations and for extensions, if required. 

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

• Module A (Clause 6) for the requirements for the integration of navigational information, 

• Module B (Clause 7) for the operational/functional requirements for INS based on a task-
related structure, 

• Module C (Clause 8) for the requirements of the Alert management, and 

• Module D (Clause 9) for the Documentation requirements. 

(MSC.252/3.4.1) Modules A (Clause 6), C (Clause 8), D (Clause 9) and 7.1, 7.3, 7.8, of 
Module B (Clause 7) are applicable for any INS. 

(MSC.252/3.4.2) Additionally, for each task integrated into the INS, the INS should fulfil both: 

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

• the relevant modules of performance standards for stand-alone equipment as specified 
in Table 1. 
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Table 1 – Applicable modules of performance standards of stand alone equipment 

INS tasks and functions  
(subclauses of this document) 

Additionally applicable modules of specific equipment standards 
for task integrated into the INS 

Collision avoidance (7.2.4) Radar PS (Res. MSC.192(79)) (modules specified in Annex A) 

Module A: "Sensor and Detection" 

Module B: "Operational requirements" 

Module C:" Interfacing" 

Route planning (7.2.2) 

Route monitoring (7.2.3) 

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

Module A: "Database" 

Module B: "Operational and functional requirements" 

Track control (7.2.5.3 and 7.3.2, 7.3.3) Track Control PS Res. MSC.74(69), Annex 2 (see Clause A.2). 

Module B: "Operational and functional requirements" 

 

(MSC.252/3.5.1 as amended by MSC.452(99)) These standards may allow for accepting INS 
to substitute for some carriage requirements of navigational equipment as equivalent to other 
means under SOLAS regulation V/19. In this case, the INS should comply with: 

• these performance standards; and 

• for the relevant tasks of these performance standards, with the applicable modules of 
the equipment performance standards as specified in Table 2. 

Table 2 – Applicable modules of other standards for INS  
to substitute for individual equipment 

Allow for accepting the 
INS as 

INS in compliance with 

Tasks and functions (subclauses 
of this document) 

Applicable modules of specific 
equipment standards as specified in the 

Appendices of IMO resolution 
MSC.252(83) 

Radar system Collision avoidance (7.2.4) Radar PS (Res. MSC.192(79)) 

(Modules specified in Annex A) 

Module A: "Sensor and Detection" 

Module B: "Operational requirements" 

Module C:"Design and Technical 
requirements" 

ECDIS Route planning (7.2.2) 

Route monitoring (7.2.3) 

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

Module A: "Database" 

Module B: "Operational and functional 
requirements" 

Heading control system 
(HCS) 

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

Res. A.342, as amended – MSC.64(67), 
Annex 3 

Track control system, 
(TCS) 

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

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

Module B: "Operational and functional 
requirements" 

Presentation of AIS data Collision avoidance (7.2.4) 

Navigation control data (7.2.5) 

MSC.74 (69), Annex 3 

Echo sounding system Route monitoring (7.2.3) MSC.74(69), Annex 4 
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Allow for accepting the 
INS as 

INS in compliance with 

Tasks and functions (subclauses 
of this document) 

Applicable modules of specific 
equipment standards as specified in the 

Appendices of IMO resolution 
MSC.252(83) 

EPFS Navigation control data (7.2.5) 

or Navigation status and data 
display (7.2.7) 

GPS Res. A.819(19), as amended, 

MSC.112(73) 

or GALILEO, Res. MSC.233(82) 

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

or BDS, Res. MSC.379(93) 

SDME Navigation control data (7.2.5) 

or Navigation status and data 
display (7.2.7) 

Res. MSC.96(72) 

NAVTEX or other IMO- 
recognized equipment 
accommodating other 
providers of GMDSS 
terrestrially-based 
services 

Meteorological warnings (7.2.3.2) 
 
Navigation and SAR warnings 
(7.2.3.2) 
 
Ice warnings (7.2.3.2) 

MSC.148(77) 

Recognized mobile 
satellite service enhanced 
group calling system 

Meteorological warnings (7.2.3.2) 

Navigation and SAR warnings 
(7.2.3.2) 

Ice warnings (7.2.3.2) 

A.807(19), as amended by MSC.68(68), 
Annex 4, and MSC.306(87) 

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

 

NOTE (MSC.252(83)/3.7.1) The workstation design, layout and arrangement is not addressed in these 
performance standards, but in MSC/Circ.982. Guidance on familiarisation documentation is given in Annex B. 

5 Test requirements and results 

5.1 General 

The manufacturer shall declare the equipment to be tested and the tasks and functions that it 
performs. The equipment under test (EUT) shall be installed in compliance with the 
manufacturer's installation manual. Where equipment is divided, the entire configuration shall 
be tested together. 

The manufacturer shall declare the 

• physical parts involved, 

• location of tasks and functions, 

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

• dependencies between tasks and functions. 

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

5.2 Exceptions for tests previously performed 

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

Unless otherwise stated, all tests in this document shall be executed in a laboratory 
environment with a simulator arrangement. 

A simulator arrangement with the following characteristics is required: 

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

• capable of simulating own ship manoeuvres; 

• capable of simulating failures in sensors and sources (see Annex C); 

• capable of simulating corrupt and implausible data; 

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

• capable of simulating set and drift; 

• capable of simulating AIS targets as described in IEC 62388 and other AIS messages; 

• capable of simulating radar collision avoidance scenarios as target scenario simulator 
defined in IEC 62388; 

• capable to perform the testing according the individual equipment testing requirements if 
testing of equipment is required for this document (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 IEC 61162-1, 
IEC 61162-2 and/or IEC 61162-450 consistent with the types of interfaces supported by the 
EUT according to the manufacturer's declarations. 

5.4 Methods of test 

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

6 Module A – Requirements for integration of navigational information 

6.1 Interfacing and data exchange 

6.1.1 Combination, processing and evaluation of data 

6.1.1.1 Requirement 

As a minimum, 6.1.1 is applicable for primary navigational data. 

(MSC.252/5.1.1) An INS shall combine, process and evaluate data from connected sensors 
and sources. 

6.1.1.2 Methods of test and required results 

Covered by tests in 6.1.2 to 6.7. 

6.1.2 Availability, validity and integrity 

6.1.2.1 Requirement 

As a minimum, 6.1.2 is applicable for primary navigational data. 

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

6.1.2.2 Methods of test and required results 

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

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

6.1.3 Failure of data exchange 

6.1.3.1 Requirement 

(MSC.252/5.1.3) 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.252/5.1.4) Interfacing to, from, and within the INS shall comply with international 
standards for data exchange and interfacing as appropriate. 

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

The INS shall support the IEC 61162-1, IEC 61162-2 and/or IEC 61162-450 interfaces as 
given in Annex F as a minimum. In addition, suitable alternative input or output interfaces may 
be used. 

6.1.4.2 Methods of test and required results 

Confirm by inspection of manufacturer's documentation that all standard input and output 
interfaces as given in Annex F are present. Confirm by observation that at least every 
required sentence in Annex F is checked once to conform to IEC 61162-1 and that every 
physical interface conforms to IEC 61162-1, IEC 61162-2 and/or IEC 61162-450. 

6.1.5 Interface to alert management 

6.1.5.1 Requirement 

(MSC.252/5.1.5) The interface(s) shall comply with the interface requirements of the alert 
management as described in Module C (Clause 8) of these performance standards. 

6.1.5.2 Methods of test and required results 

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

6.2 Accuracy 

6.2.1 Requirement 

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

6.2.2 Methods of test and required results 

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

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

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

• heading with at least 1 decimal resolution for degrees; 

• course over ground with at least 1 decimal resolution for degrees; 

• time with at least 1 s resolution; 

• depth with at least 1 decimal resolution for metres. 

6.3 Validity, plausibility, latency 

6.3.1 Validity 

6.3.1.1 Requirement 

(MSC.252/5.3.1.1) 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. 

(MSC.252/5.3.1.2) When CCRS output data used by the INS for a function becomes invalid, 
or unavailable, at least a warning shall be given. Higher priority alerts shall be given where 
required; see Table C.2 (classification of the alerts). 

When CCRS output data not actually in use by the INS becomes invalid, or unavailable, this 
shall be indicated at least as a caution. Loss of data which requires attention and which does 
not result in a hazardous situation shall lead into a caution, i.e. data is redundantly available 
or only used for display reasons. 

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

Validity checks shall include the evaluation of relevant empty data fields, status or mode fields 
(e.g. states, modes and qualities such as "valid", "invalid", "simulation", "manual input", 
"estimated (dead reckoning)", "no fix", "standby"). 

6.3.1.2 Methods of test and required results 

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

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

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

Full document details: BS EN IEC 61924-2:2021

http://www.avadocuments.com/doc/bs-en-iec-61924-2-2021
http://www.avadocuments.com/doc/bs-en-iec-61924-2-2021


 – 26 – IEC 61924-2:2021 © IEC 2021 

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. 

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

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

• checks that a value is within plausible range; 

• checks that operative modes or states are matching when they are reported by more than 
one sentence from a single sensor/source or function (e.g. GGA and VTG sentences 
reporting equal operative states of a single EPFS). 

(MSC.252/5.3.2.2) Data which has failed the plausibility checks shall not be used by the INS 
and shall not affect functions not dependent on these data. 

If data are not passing the plausibility check, they are considered as "invalid" and will be 
treated as described in 6.3.1. 

6.3.2.2 Methods of test and required results 

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

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

6.3.3.1 Requirement 

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

6.3.3.2 Methods of tests and required results 

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

6.4 Consistent common reference system (CCRS) 

6.4.1 Consistency of data 

6.4.1.1 Requirement 

As a minimum, 6.4.1 is applicable for primary navigational data. 

(MSC.252/5.4.1.1) 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.252/5.4.1.2) Details of the source and the method of processing of such data shall be 
provided for further use within INS. 

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

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

Connected data such as latitude+longitude, COG+SOG and set+drift shall originate from the 
same source. 

6.4.1.2 Methods of test and required results 

Confirm by inspection of manufacturer's documentation that: 

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

• all relevant parts of the EUT apply the distributed data based on the CCRS principle; 

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

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

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

6.4.2 Consistent common reference point (CCRP) 

6.4.2.1 Requirement 

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

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 equipment. 

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 can be the reference for radar 
presentation (CCRP versus radar antenna position). 

NOTE 2 An example of a permanently assigned alternative reference location can be the location 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: 

• installation process supports the CCRP concept, for example the installation manual 
includes description of offset adjustments for connected sensors providing spatially related 
data; 

• recommendation is available in the installation manual that the conning position is used for 
the CCRP. 

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

• calculation of information from the relevant sensors to the consistent common reference 
point is made correctly for CCRS outputs (see Annex F), EBL, VRM, AIS targets, course 
and speed; 

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

• if any automatic control function is provided and if an alternative reference location is 
provided, upon changing reference location, the performance of each automatic control 
function is not adversely affected. 

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

• own ship's position; 

• EBL, VRM, cursor and range rings; 

• target range and bearing; 
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