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Anwendungsbeginn 

Anwendungsbeginn für die von CENELEC am 2014-03-13 angenommene Europäische Norm als DIN-Norm 
ist 2015-01-01. 

Für DIN EN 62065:2003-06 besteht eine Übergangsfrist bis 2017-03-13. 

Nationales Vorwort 

Vorausgegangener Norm-Entwurf: E DIN EN 62065:2013-08. 

Für dieses Dokument ist das nationale Arbeitsgremium K 738 „Elektronische Navigationsinstrumente“ der 
DKE  Deutsche Kommission Elektrotechnik Elektronik Informationstechnik in DIN und VDE (www.dke.de) 
zuständig. 

Die enthaltene IEC-Publikation wurde vom TC 80 „Maritime navigation and radiocommunication equipment 
and systems“ erarbeitet. 

Das IEC-Komitee hat entschieden, dass der Inhalt dieser Publikation bis zu dem Datum (stability date) 
unverändert bleiben soll, das auf der IEC-Website unter „http://webstore.iec.ch“ zu dieser Publikation 
angegeben ist. Zu diesem Zeitpunkt wird entsprechend der Entscheidung des Komitees die Publikation 
– bestätigt, 
– zurückgezogen, 
– durch eine Folgeausgabe ersetzt oder  
– geändert. 

Für den Fall einer undatierten Verweisung im normativen Text (Verweisung auf eine Norm ohne Angabe des 
Ausgabedatums und ohne Hinweis auf eine Abschnittsnummer, eine Tabelle, ein Bild usw.) bezieht sich die 
Verweisung auf die jeweils neueste gültige Ausgabe der in Bezug genommenen Norm. 

Für den Fall einer datierten Verweisung im normativen Text bezieht sich die Verweisung immer auf die in 
Bezug genommene Ausgabe der Norm. 

Der Zusammenhang der zitierten Normen mit den entsprechenden Deutschen Normen ergibt sich, soweit ein 
Zusammenhang besteht, grundsätzlich über die Nummer der entsprechenden IEC-Publikation. Beispiel: 
IEC 60068 ist als EN 60068 als Europäische Norm durch CENELEC übernommen und als DIN EN 60068 ins 
Deutsche Normenwerk aufgenommen. 

Das Präsidium des DIN hat mit Präsidialbeschluss 1/2004 festgelegt, dass DIN-Normen, deren Inhalt sich auf 
internationale Arbeitsergebnisse der Informationsverarbeitung gründet, unter bestimmten Bedingungen allein 
in englischer Sprache veröffentlicht werden dürfen. Diese Bedingungen sind für die vorliegende Norm erfüllt. 

Da sich die Benutzer der vorliegenden Norm der englischen Sprache als Fachsprache bedienen, wird die 
englische Fassung der EN 62065 veröffentlicht. Zu deren Abschnitt 3, der die Begriffe festlegt, wurde eine 
Übersetzung angefertigt und als informativer Nationaler Anhang NA der vorliegenden Norm hinzugefügt. Für 
viele der verwendeten Begriffe existieren keine gebräuchlichen deutschen Benennungen, da sich die deut-
schen Anwender in der Regel ebenfalls der englischen Benennungen bedienen. Diese Norm steht nicht in 
unmittelbarem Zusammenhang mit Rechtsvorschriften und ist nicht als Sicherheitsnorm anzusehen. 

Das Original-Dokument enthält Bilder in Farbe, die in der Papierversion in einer Graustufen-Darstellung wie-
dergegeben werden. Elektronische Versionen dieses Dokuments enthalten die Bilder in der originalen Farb-
darstellung. 

Änderungen 

Gegenüber DIN EN 62065:2003-06 wurden folgende Änderungen vorgenommen: 

a) Alarmmeldungen und Warnmeldungen wurden an die Anforderungen für das Brückenalarm-Manage-
ment angepasst; 

b) die Anforderungen an das Kategorie-B-System wurden überarbeitet; 
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c) die Parameter für Schiffsmodelle im Anhang I wurden angepasst, um mehr dem newtonschen Verhalten 
zu entsprechen, justiert, und der Gezeitenstrom wurde modelliert; 

d) ein neuer Anhang K mit Schnittstellenanforderungen wurde hinzugefügt. 

Frühere Ausgaben 

DIN EN 62065: 2003-06 

Nationaler Anhang NA 
(informativ) 

1 AnwendungsbereichN1) 

Diese Norm legt die Mindestanforderungen für Betrieb und Leistung, Prüfverfahren und geforderte Prüfergeb-
nisse fest, entsprechend den von der IMO übernommenen Leistungsnormen in der Entschließung 
MSC.74(69), Annex 2: Empfehlungen für Leistungsnormen von Bahnregelungssystemen. Zusätzlich berück-
sichtigt ist die IMO-Entschließung A.694 in Verbindung mit IEC 60945.  

Wenn eine Anforderung dieser Norm von der Internationalen Norm (IEC 60945) abweicht, dann hat die 
Anforderung dieser Norm Vorrang. Außerdem berücksichtigt die Norm die IMO-Entschließung A.302(87) zum 
Brückenalarm-Management (BAM). 

3 Begriffe und Abkürzungen 

Für die Anwendung dieses Dokuments gelten die folgenden Begriffe. 

Die deutschen Übersetzungen haben Empfehlungscharakter und können nur die ungefähre Begrifflichkeit in 
Deutsch wiedergeben. Unter Experten wird empfohlen, ausschließlich die englischen Fachbegriffe zu ver-
wenden, um die Gefahr von Missverständnissen zu reduzieren. 

3.1 Begriffe 

3.1.1 
aktive Bahn 
(en: active track) 
zur Bahnregelung aktivierte Bahn 

3.1.2 
Alarmmeldung 
(en: alarm) 
Alert hoher Priorität 

Anmerkung 1 zum Begriff:  Die zugrundeliegende Gegebenheit erfordert unmittelbare Aufmerksamkeit und Maßnah-
men der Brückenmannschaft, um die sichere Schiffsführung zu gewährleisten. 

3.1.3 
Alert 
(en: alert) 
Bekanntmachung von außergewöhnlichen Situationen und Gegebenheiten, die Aufmerksamkeit erfordern 

Anmerkung 1 zum Begriff:  Alerts werden in vier Prioritäten eingeteilt: Notfallalarmmeldungen, Alarmmeldungen, Warn-
meldungen und Vorsichtsmeldungen.  

 
N1) Nationale Fußnote: Die Nummerierung aus IEC 62065:2014 wurde beibehalten. 
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Anmerkung 2 zum Begriff:  Alerts sind zusätzlich in zwei unterschiedliche Kategorien zu Navigationszwecken eingeord-
net: Kategorie A und Kategorie B, wie in IMO-Resolution MSC.302(87) beschrieben. 

Anmerkung 3 zum Begriff:  Ein Alert stellt Informationen über eine definierte Zustandsänderung in Verbindung mit 
Informationen darüber bereit, wie dieses Ereignis in bestimmter Art und Weise dem System und dem Anwender 
bekanntzumachen ist. 

3.1.4 
Regelung der Schiffsgeschwindigkeit entlang der Bahn 
(en: along track speed control) 
automatische Regelung der Schiffsgeschwindigkeit während der Bahnregelung, die auf einer vorausgeplan-
ten Bahn basiert 

3.1.5 
unterstützte Kursänderung 
(en: assisted turn) 
automatisch geregeltes Manöver eines Schiffes, mit voreingestelltem Radius oder Drehgeschwindigkeit, um 
näherungsweise einen gekrümmten Bahnabschnitt zu befahren, wobei keine Stützung durch die Schiffsposi-
tion ausgeführt wird  

3.1.6 
Ersatz-Navigationsoffizier/ 
Ersatznavigator 
(en: back-up navigator) 
Einzelperson, üblicherweise ein Offizier, der durch den Kapitän ernannt wurde, auf Rufbereitschaft zu sein, 
wenn auf der Brücke Unterstützung benötigt wird 

3.1.7 
Ersatznavigatoralarm 
(en: back-up navigator alarm) 
vom TCS automatisch gesendetes Signal, mit dem Unterstützung für die Brücke gerufen wird, wenn es der 
Wachoffizier versäumt, bestimmte Alarmmeldungen in einem definierten Zeitraum zu bestätigen 

Anmerkung 1 zum Begriff:  Beachten, dass der Ersatznavigatoralarm keine Alarmmeldung nach 3.1.2 darstellt. 

3.1.8 
einheitliches gemeinsames Bezugssystem 
(en: consistent common reference system) 
Teilsystem oder -funktion eines TCS zur Erfassung, Verarbeitung, Speicherung, Überwachung und Verteilung 
von Daten und Informationen mit dem Zweck, ein einheitliches und verbindliches Bezugssystem für alle wei-
teren Teilsysteme und nachgeordneten Funktionen innerhalb eines TCS sowie für sonstige angeschlossene 
Geräte bereitzustellen, falls verfügbar 

3.1.9 
Kurs 
(en: course) 
horizontale Richtung in der Seeschifffahrt, in die ein Seefahrzeug gesteuert wird oder gesteuert werden soll, 
ausgedrückt als Winkelabstand von Nord, gewöhnlich 000° für Nord, im Uhrzeigersinn bis 360° 

Anmerkung 1 zum Begriff: 360° wird als 000° angezeigt. 

3.1.10 
Grenzwert für Kursabweichungen 
(en: course difference limit) 
maximale Abweichung zwischen Bahnkurs und anliegendem Kurs, bevor eine Warnmeldung generiert wird 
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3.1.11 
Bahnabweichung 
(en: cross track distance (also known as cross track error)) 
senkrechter Abstand eines vordefinierten Punktes auf dem Schiff von der Bahn einschließlich der Richtung 
(negativ, wenn das Schiff links von der geplanten Bahn ist) 

3.1.12 
Grenzwert für Bahnabweichungen 
(en: cross-track limit) 
maximale Bahnabweichung, bevor eine Alarmmeldung generiert wird 

3.1.13 
gekrümmter Bahnabschnitt 
(en: curved track) 
gekrümmter Bahnabschnitt zwischen zwei geraden Bahnabschnitten 

3.1.14 
Rückfallmaßnahmen 
(en: fall-back arrangements) 
automatische Reaktion des TCS unter Verwendung von Daten, Funktion oder Hardware von verminderter 
Qualität im Vergleich zum Ausgefallenen 

BEISPIEL Koppelnavigation für die Positionsbestimmung, Kursregelung bei Ausfall der Bahnregelung. 

3.1.15 
zuletzt passierter Wegpunkt 
(en: FROM-waypoint) 
der zuletzt passierte Wegpunkt 

3.1.16 
auf dem Großkreis fahren 
(en: great circle sailing) 
auf der Schnittlinie der Erdoberfläche mit einer Ebene fahren, die die Punkte A, B und den Erdmittelpunkt 
enthält 

3.1.17 
anliegender Kurs 
(en: heading) 
horizontale Richtung, in die der Bug eines Schiffes in jedem Moment tatsächlich zeigt, ausgedrückt in Winkel-
einheiten gegenüber einer Bezugsrichtung, gewöhnlich von 000º an der Bezugsrichtung ausgehend, im Uhr-
zeigersinn bis einschließlich 360º 

Anmerkung 1 zum Begriff: 360° wird als 000° angezeigt. 

3.1.18 
Kursregelung 
(en: heading control) 
Regelung des anliegenden Kurses 

3.1.19 
Kursüberwachungsfunktion 
(en: heading monitor function) 
Überwachung des aktiven Kurssensors durch eine unabhängige zweite Quelle 

3.1.20 
gerader Bahnabschnitt 
(en: leg) 
gerade Linie zwischen zwei Wegpunkten und/oder gekrümmt(en) Bahnabschnitt(en) 
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3.1.21 
Haupt-Steuer- und Kommandoplatz 
(en: main conning position) 
Ort auf der Brücke mit einer für die Führung des Schiffes geeigneten Aussicht, an dem die notwendige Infor-
mation und Geräte für den wachhabenden Offizier bereitgestellt werden, damit er seine Funktionen ausführen 
kann 

3.1.22 
Mindestgeschwindigkeit zum Manövrieren bei der Bahnregelung 
(en: minimum manoeuvring speed for track control) 
niedrigste Geschwindigkeit längsschiffs durch das Wasser, bei der die Bahnregelung noch in der Lage ist, 
ihre Funktionsfähigkeit innerhalb der spezifizierten Genauigkeitsgrenzen aufrechtzuerhalten 

Anmerkung 1 zum Begriff: Wert hängt von Schiffsgestaltung und Ladung und den gegenwärtigen Umgebungs-
bedingungen ab. 

3.1.23 
übernächster zu passierender Wegpunkt 
(en: NEXT-waypoint) 
Wegpunkt, der dem nächsten zu passierenden Wegpunkt folgt 

3.1.24 
manuelle Eingriffsmöglichkeit 
(en: override facility) 
Bedienelement, um den manuellen Eingriff zu ermöglichen 

3.1.25 
Eingriffsfunktion 
(en: override function) 
beabsichtigter schneller Wechsel von automatischer zu vorübergehend manueller Steuerung 

3.1.26 
Positionsüberwachungsfunktion 
(en: position monitor function) 
Überwachung des aktiven Positionssensors durch eine unabhängige zweite Quelle 

3.1.27 
primäres Ortsbestimmungssystem 
(en: primary position-fixing system) 
durch die International Maritime Organization (siehe 5.1.1.3) anerkanntes elektronisches Ortsbestimmungs-
system (EPFS), das für die Bahnregelung verwendet wird 

3.1.28 
Kursänderungsradius 
(en: radius of turn) 
Radius eines gekrümmten Bahnabschnitts 

3.1.29 
Kursänderungsgeschwindigkeit (Drehgeschwindigkeit) 
(en: rate of turn) 
Kursänderung je Zeiteinheit 

3.1.30 
auf der Loxodrome fahren 
(en: rhumb line sailing) 
eine Linie auf der Erdoberfläche befahren, die alle Längengrade unter dem gleichen Winkel schneidet 
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3.1.31 
Schiffsmanövrierkenndaten 
(en: ship manoeuvring characteristics) 
durchführbarer Manövrierbereich des Schiffs 

Anmerkung 1 zum Begriff: Beispiele für den Manövrierbereich sind: maximale Kursänderungsgeschwindigkeit, mini-
maler Kursänderungsradius, maximale Kursänderungsbeschleunigung und -verzögerung. 

3.1.32 
einzelner Bedienschritt 
(en: single operator action) 
Vorgang, der durch nicht mehr als eine einzelne Tasten- oder Soft-key-Betätigung oder einen vorgegebenen 
Sprachbefehl eingeleitet wird, ohne Notwendigkeit von Cursorbewegungen 

3.1.33 
Geschwindigkeit 
(en: speed) 
absoluter Wert der Geschwindigkeit 

Anmerkung 1 zum Begriff: Kann entweder die Schiffsgeschwindigkeit durch das Wasser oder die Geschwindigkeit 
über Grund sein. 

3.1.34 
Steuerungsarten Wahlschalter 
(en: steering mode selector) 
Schalter zur Auswahl von manuellen Steuerungsarten und automatischen Steuerungseinrichtungen 

3.1.35 
Schnellen 
(en: surge) 
Vorwärtskomponente der Schiffsbewegung 

3.1.36 
Querversetzen 
(en: sway) 
Querschiffskomponente der Schiffsbewegung (positiv nach Steuerbord) 

3.1.37 
temporäre Bahn 
(en: temporary track) 
Bahn, deren Ursprung die aktuelle Schiffsposition ist und die mit der vorausgeplanten Bahn zusammentrifft 

Anmerkung 1 zum Begriff: Die temporäre Bahn darf temporäre Wegpunkte beinhalten, die als unterschiedlich zu den 
Wegpunkten der vorausgeplanten Bahn identifiziert werden können. 

3.1.38 
nächster zu passierender Wegpunkt 
(en: TO waypoint) 
Wegpunkt, dem sich das Schiff nähert 

3.1.39 
Bahn 
(en: track) 
beabsichtigter Weg des Schiffs über Grund 
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3.1.40 
Bahnregelung 
(en: track control) 
Regelung der Schiffsbewegung entlang einer Bahn, wobei die Reglerkorrekturen zum Kompensieren von 
Wind, Strömung und anderen Einflüssen sich nicht nur auf die Richtung zum nächsten zu passierenden 
Wegpunkt stützen, sondern auch auf die Bahnabweichung 

3.1.41 
Bahnkurs 
(en: track course) 
Richtung von einem Wegpunkt zu nächsten, mit einem konstanten Kurs auf einer Loxodromenbahn und 
einem variierenden Kurs auf einer Großkreisbahn 

3.1.42 
Warnmeldung 
(en: Warning) 
Alert für eine Gegebenheit, die sofortige Aufmerksamkeit, aber keine unmittelbaren Maßnahmen der 
Brückenmannschaft erfordert 

Anmerkung 1 zum Begriff:  Warnmeldungen werden aus Vorsichtsgründen angezeigt, um die Brückenmannschaft auf 
geänderte Bedingungen aufmerksam zu machen, die keine unmittelbare Gefahr darstellen, aber ohne geeignete Maß-
nahmen zur Gefahr werden können.  

3.1.43 
Wegpunkt 
(en: Waypoint) 
geographische Position zusammen mit den zugehörigen Daten 

3.1.44 
geographischer Ort zum Einleiten eines Kursänderungsmanövers 
(en: wheel-over-line, WOL) 
Linie, wo das Schiff einen gekrümmten Bahnabschnitt einleiten muss, um den Abweichungseffekt im Hinblick 
auf den neuen Kurs zu eliminieren und die erforderliche Strecke zu berücksichtigen, die das Schiff benötigt, 
um die notwendige Drehgeschwindigkeit aufzubauen 

3.1.45 
Zeitpunkt zum Einleiten eines Kursänderungsmanövers 
(en: wheel-over-time, WOT) 
Zeitpunkt, zu dem das Bahnregelungssystem die geplante Kursänderung einleitet 

3.1.46 
Gieren 
(en: yaw) 
Drehgeschwindigkeit (positiv nach Steuerbord) 

3.2 Abkürzungen 

~A  nicht anwendbar für Kategorie-A-Systeme (en: not applicable for category A systems) 

ACCA Alarmmeldung für gegenwärtige Kursänderung (en: actual course change alarm) 

ACCW Warnmeldung für gegenwärtige Kursänderung (en: actual course change warning) 

BAM  Brückenalarm-Management (en: bridge alert management) 

CCRP einheitlicher gemeinsamer Referenzpunkt (en: consistent common reference point) 

CCRS einheitliches gemeinsames Bezugssystem (en: consistent common reference system) 

COG Bewegungsrichtung über Grund (en: course over ground) 

DGPS globales Positionsbestimmungssystem (mit)  (en: differential GPS) 
 Differential(signal)  
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DR  Koppelnavigation (en: dead reckoning) 

ECCA vorzeitige Warnmeldung für nächste Kursänderung (en: early course change alarm) 

ECCW vorzeitige Warnmeldung für die nächste Kursänderung (en: early course change warning) 

ENC elektronische Seekarte (en: electronic navigational chart) 

EPFS elektronisches Positionsbestimmungssystem (en: electronic position fixing system) 

EUT Gerät im Test (en: equipment under test) 

GC  Großkreis (en: great circle) 

GPS globales Positionsbestimmungssystem (en: global positioning system) 

INS  integriertes Navigationssystem (en: integrated navigation system) 

NA  (Ersatz-)Navigatoralarm (en: (back up) navigator alarm) 

RL  Loxodrome (en: rhumb line) 

ROT Kursänderungsgeschwindigkeit (Drehgeschwindigkeit) (en: rate-of-turn) 

SDME Geschwindigkeits- und Wegstreckenmessgerät (en: speed and distance measuring 
  equipment) 

SWH signifikante Wellenhöhe (en: significant wave height) 

TCS Bahnregelungssystem (en: track control system) 

WOL geographischer Ort zum Einleiten eines  (en: wheel-over-line)  
Kursänderungsmanövers  

WOT Zeitpunkt zum Einleiten eine Kursänderungsmanövers (en: wheel-over-time) 
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Foreword 

The text of document 80/716/FDIS, future edition 2 of IEC 62065, prepared by IEC/TC 80 "Maritime 
navigation and radiocommunication equipment and systems" was submitted to the IEC-CENELEC parallel 
vote and approved by CENELEC as EN 62065:2014. 
 
The following dates are fixed: 

  latest date by which the document has to be 
implemented at national level by 
publication of an identical national 
standard or by endorsement 

(dop) 2014-12-13 

  latest date by which the national 
standards conflicting with the 
document have to be withdrawn 

(dow) 2017-03-13 

 
This document supersedes EN 62065:2002. 
 
EN 62065:2014 includes the following significant technical changes with respect to EN 62065:2002: 

– alarms and warnings have been brought into line with the requirements for Bridge Alert Management; 

– requirements for the category B system have been revised; 

– the parameters of the ship models of Annex I have been adjusted to resemble more Newtonian-like 
behaviour and the tidal current has been modelled; 

– a new Annex K has been added with interface requirements. 

 
Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent rights. 
 

Endorsement notice 

The text of the International Standard IEC 62065:2014 was approved by CENELEC as a European Standard 
without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 
 

IEC 61108-4 NOTE Harmonized as EN 61108-4. 

IEC 61162-3 NOTE Harmonized as EN 61162-3. 

ISO 9000 NOTE Harmonized as EN ISO 9000. 

ISO 11674 NOTE Harmonized as EN ISO 11674. 
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1 Scope 

This International Standard specifies the minimum operational and performance requirements, 
methods of testing and required test results conforming to performance standards adopted by the 
IMO in resolution MSC.74(69) Annex 2 Recommendation on Performance Standards for Track 
Control Systems. In addition, it takes into account IMO resolution A.694(17) to which IEC 60945 is 
associated. 

When a requirement of this standard is different from IEC 60945, the requirement in this standard 
takes precedence. Also it takes into account IMO resolution MSC.302(87) on bridge alert 
management (BAM). 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies. 

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

IEC 61162 (all parts), Maritime navigation and radiocommunication equipment and systems – Digital 
interfaces 

IEC 61162-1, 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 61924-2, 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 

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

IMO MSC.74(69) Annex 2, Recommendation on Performance Standards for Track Control Systems 

IMO resolution 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 MSC.302(87), Performance standards for bridge alert management (BAM)  

3 Terms, definitions and abbreviations  

3.1 Terms and definitions 

For the purposes of this standard, the following terms and definitions apply 
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3.1.  1

2

3

4

5

6

7

8

9

1

 
active track 
track activated for track control 

3.1.   
alarm 
high-priority alert 

Note 1 to entry: Condition requiring immediate attention and action by the bridge team, to maintain the safe navigation of 
the ship. 

3.1.   
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. 

Note 2 to entry:  Alerts are additionally classified in two different categories for navigational purposes: category A and 
category B as described in IMO resolution MSC.302(87). 

Note 3 to entry:  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.   
along-track speed control 
automatic control of the ship's speed during track control based on a pre-planned track 

3.1.   
assisted turn 
manoeuvre of a ship automatically controlled by a pre-set radius or rate of turn but not based on the 
ship's position to perform an approximation of a curved track 

3.1.   
back-up navigator 
any individual, generally an officer, who has been designated by the ships master to be on call if 
assistance is needed on the bridge 

3.1.   
back-up navigator alarm 
signal automatically sent from the TCS to call assistance to the bridge when the officer of the watch 
fails to acknowledge certain alarms within a defined time period 

Note 1 to entry: Note that the back-up navigator alarm does not represent an alarm as defined in 3.1.2. 

3.1.   
consistent common reference system 
sub-system or function of a TCS for acquisition, processing, storage, surveillance and distribution of 
data and information providing identical and obligatory reference to sub-systems and subsequent 
functions within a TCS and to other connected equipment, if available 

3.1.   
course 
for marine navigation, horizontal direction in which a vessel is steered or intended to be steered, 
expressed as angular distance from north, usually 000° at north, clockwise through 360° 

Note 1 to entry: 360° is indicated as 000°. 

3.1. 0  
course difference limit 
maximum difference between track course and heading before a warning is activated 
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3. .1 11  

1 12  

1 13  

1 14  

1 15  

1 16  

1 17  

1 18  

1 19  

1 20  

1 21  

1 22  

cross-track distance 
cross-track error 
perpendicular distance of a predefined point on the ship from the track including direction (negative 
if the ship is left of the intended track) 

3. .
cross-track limit 
maximum cross-track distance before an alarm is activated 

3. .
curved track 
non-straight track between two legs 

3. .
fall-back arrangements 
automatic reaction of the TCS by using data, function or hardware of degraded quality in relation to 
the failed one 

EXAMPLE Dead reckoning for position information, heading control in case of a failure of track control. 

3. .
FROM-waypoint 
last passed waypoint 

3. .
great circle sailing 
sailing on the intersection of the earth surface and a plane containing the points A, B and the centre 
of the sphere 

3. .
heading 
horizontal direction in which a ship actually points or heads at any instant, expressed in angular 
units from a reference direction, usually from 000° at the reference direction clockwise through 360°  

Note 1 to entry: 360° is indicated as 000°. 

3. .
heading control 
control of the ship's heading 

3. .
heading monitor function 
monitoring of the actual heading sensor by an independent second source 

3. .
leg 
straight line between two waypoints and/or curved track(s) 

3. .
main conning position 
place on the bridge with a commanding view providing the necessary information and equipment for 
the conning officer to carry out his functions 

3. .
minimum manoeuvring speed for track control 
lowest fore/aft speed through the water at which the track control system is capable of maintaining 
its performance within the specified accuracy limits 
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Note 1 to entry: The value depends on the ship's design and loading and on the present environmental conditions. 

3.1. 3 2

2

2

2

2

2

2

3

3

3

3

3

 
NEXT-waypoint 
waypoint following the TO-waypoint 

3.1. 4  
override facility 
control to perform the override function 

3.1. 5  
override function 
intentional fast change-over from automatic to temporary manual control 

3.1. 6  
position monitor function 
monitoring of the actual position sensor by an independent second source 

3.1. 7  
primary position-fixing system 
electronic position-fixing system (EPFS) used for track control and approved by the International 
Maritime Organization (see 5.1.1.3) 

3.1. 8  
radius of turn 
radius of a curved track 

3.1. 9  
rate of turn 
change of heading per time unit 

3.1. 0  
rhumb line sailing 
sailing on a line on the surface of the earth making the same angle with each meridian crossed 

3.1. 1  
ship manoeuvring characteristics 
range-of-manoeuvre possible for the ship 

Note 1 to entry: Examples of the range-of-manouvres are: maximum rate of turn, minimum radius of turn, maximum turn 
acceleration and deceleration. 

3.1. 2  
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 

3.1. 3  
speed 
absolute value of velocity 

Note 1 to entry: May either be the ship's speed through the water, or the speed made good over the ground. 

3.1. 4  
steering mode selector 
switch provided for the selection of manual steering modes and automatic steering devices 
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3. .1 35  

1 36  

1 37  

1 38  

1 39  

1 40  

1 41  

1 42  

1 43  

1 44  

1 45  

surge 
forward component of ship motion 

3. .
sway 
athwartships component of ship motion (positive to starboard) 

3. .
temporary track 
track that originates at the current position of the ship and joins the pre-planned track 

Note 1 to entry: The temporary track may include temporary waypoints which can be identified as different from the 
waypoints of the pre-planned track. 

3. .
TO-waypoint 
waypoint which the ship is approaching 

3. .
track 
path to be followed over ground 

3. .
track control 
control of the ship's movement along a track, where corrections made by the controller to 
compensate for wind, drift and other influences, are based on the cross-track error and not only on 
the bearing to the destination waypoint (TO-waypoint) 

3. .
track course 
direction from one waypoint to the next, a constant course on a rhumb line track and a varying 
course on a Great Circle track 

3. .
warning 
alert for 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. .
waypoint 
geographic position together with its associated data 

3. .
wheel-over-line 
WOL 
line where the ship has to initiate a curved track to eliminate the effect of any offset with respect to 
the new course, taking into consideration the distance required for the ship to build up the necessary 
rate of turn 

3. .
wheel-over-time 
WOT 
point in time when the track control system initiates the planned course change 
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3.1. 6 4  
yaw 
rate of turn (positive to starboard) 

3.2 Abbreviations 

~A Not applicable for category A systems 

ACCA Actual course change alarm  

ACCW Actual course change warning  

BAM Bridge alert management 

CCRP Consistent common reference point 

CCRS Consistent common reference system 

COG Course over ground 

DGPS Differential GPS 

DR  Dead reckoning 

ECCA Early course change alarm  

ECCW Early course change warning  

ENC Electronic navigational chart 

EPFS Electronic position fixing system 

EUT Equipment under test 

GC Great circle 

GPS Global positioning system 

INS Integrated navigation system 

NA  (Back up) Navigator alarm 

RL  Rhumb line 

ROT Rate-of-turn 

SDME Speed and distance measuring equipment 

SWH  Significant wave height 

TCS Track control system 

WOL Wheel-over-line 

WOT Wheel-over-time 

4 Application of this standard 

The application of this standard is as follows. 

a) (A2/1) Track control systems in conjunction with their sources of position, heading and speed 
information are intended to keep a ship automatically on a pre-planned track over ground under 
various conditions and within the limits related to the ship's manoeuvrability. A track control 
system may additionally include or be combined with  

– heading control; 

– along-track speed control (see Annex B). 

b) Planning the track by waypoints may be performed 

– as part of the track control system, or 

– by importing waypoint or track data. 

c) The track control system shall ensure the integrity of the geodetic datum, the ship manoeuvring 
characteristics and the curved tracks of the imported data. 

d) This standard applies for track control systems which can exchange data with a heading sensor, 
speed sensor, EPFS and/or heading controller but excludes waypoint data exchange.  
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e) If a track control system automatically receives additional data, including waypoints, from other 
navigational aids, the requirements of IEC 61924-2 for this data exchange shall also apply. 

f) If a track control system is integrated into an INS, the corresponding requirements of INS (as 
defined in IEC 61924-2) shall apply, for example concerning 

– route planning by waypoints, 

– data transfer of safety-checked waypoints and  

– monitoring of navigational safety for example by charts. 

g) Track control does not necessarily require that ENC or other geographic data such as shallow 
area information be taken into consideration by the track control system. 

h) (A2/2.1) These IMO Performance Standards are applicable for track control systems working 

– at ship's speed from minimum manoeuvring speed up to 30 kn; and 

– at ship's maximum rate of turn not greater than 10°/s. 

i) These performance standards do not apply to High Speed Craft as defined by SOLAS chapter 
10. 

j) (A2/2.2)Track control systems fitted on ships shall meet all requirements of the IMO Performance 
Standards (MSC.74(69) Annex 2 Recommendation on Performance Standards for Track Control 
Systems) relating to straight tracks. 

k) Systems fitted on ships requiring curved track control shall additionally meet all the requirements 
relating to curved tracks (category C).  

l) This standard applies to three categories of track control systems: 

Category A:  Single leg track control or multiple leg track control without assisted turns 
between legs; 

Category B: Multiple leg track control with assisted turns between legs; 

Category C: Full track control on legs and turns. 

Some requirements contained in this clause cannot be verified by objective measurements. The 
manufacturer shall declare that compliance to these requirements is achieved and shall provide 
relevant documentation. The declaration(s), documentation and, where necessary, the equipment 
shall be checked. The manufacturer shall also declare the general hardware and functional 
composition of the equipment and the relevant category of IEC 60945 for each unit. 

5 Requirements 

5.1 Operational requirements 

5.1.1 Functionality 

5.1.1.1 Track control steering modes 

(See 6.4.3.2) 

(A2/5.1.1) A track control system shall be able to steer the ship from its position  

.1 to a single waypoint; or 

.2 along a track containing a sequence of waypoints 

using rhumb line or great circle sailing. 

5.1.1.2 Starting requirements 

(See 6.4.2.1, 6.4.2.2, 6.4.2.3, 6.4.2.4, 6.4.3.1) 
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(A2/5.1.2) The system shall allow the officer of the watch (user) to start or restart track control only 
if 

– the required position, heading and speed sensor data are valid and selected. 

– the pre-planned track has been checked for plausibility and correctness of geometric and ship-
dependent limits (see Annex E) before becoming the active track  

and if 

– the ship's position relative to the selected track, 

– the difference between track course and actual heading, 

– the ship's manoeuvrability 

will result in a safe approach manoeuvre to the track. A safe approach manoeuvre is a planned 
manoeuvre which is within the manoeuvring characteristics of the vessel and which does not result 
in an unexpected turning direction. 

For this purpose, the system shall allow the user at least one of the following options: 

a) to select the TO-waypoint or a leg on a pre-planned track and to select the maximum allowable 
difference between the bearing to the TO-waypoint and the actual heading; 

or 

b) to define a temporary track to go to the pre-planned track. The temporary track shall meet all 
ship manoeuvring characteristics which apply to a pre-planned track (~A). 

5.1.1.3 Primary position-fixing system 

(See 6.2.2.2) 

(A2/5.1.3) The primary position-fixing system used for track control shall be an electronic position-
fixing system (EPFS) approved by the International Maritime Organization. 

5.1.1.4 Position monitoring 

(See 6.4.5.3) 

(A2/5.1.4) The ship's position shall be continuously monitored by a second or additional 
independent position source. If the ship is fitted with a second EPFS and position is available from 
this EPFS its position shall be used for position monitoring. Otherwise, estimated position by dead 
reckoning (DR) as a minimum shall be used as the second position source for position monitoring. 
The DR position shall be derived from a shipborne heading sensor and a speed and distance 
measuring equipment (SDME). Means shall be provided to adapt the acceptable deviation to the 
required steering accuracy. This monitoring need not be an integral part of the track control system. 

5.1.1.5 Early course change warning (~A) 

(See 6.4.5.12) 

A graphical description of the sequences described here is given in Annex A Figure A.1. 

(A2/5.1.5) In the case of track control by a sequence of waypoints, an 'early course change 
warning' shall be given up to 6 min, and no later than 3 min, before the wheel-over time. 

If the early course change warning is not acknowledged within 30 s, at the latest 2 min 30 s before 

the wheel-over-time, the alert priority shall change from warning to alarm. 

The early course change alarm is defined to be associated with NA activation (see 5.1.3.11). 
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5.1.1.6 Actual course change warning (~A) 

(See 6.4.5.12) 

A graphical description of the sequences described here is given in Annex A Figure A.1. 

(A2/5.1.6.1) In the case of track control by a sequence of waypoints an actual course change 
warning shall be given 30 s before the wheel-over time.  

If the actual course change warning is not confirmed/acknowledged by the officer of the watch (user) 
within 30 s the alert priority shall change from warning to alarm. 

NOTE This warning is superfluous, if the NA from the unacknowledged early course change alarm is already active. 

(A2/5.1.6.2) The system shall provide means for the officer of the watch (user) to 
confirm/acknowledge the actual course change alerts.  

(A2/5.1.6.3) With or without the confirmation/acknowledgement, the ship shall follow automatically 
the track. 

(A2/5.1.6.4) If the actual course change alarm is not confirmed/acknowledged by the officer of the 
watch (user) within 30 s of wheel-over a back-up navigator alarm shall be given as fully described in 
5.1.3.11. 

5.1.1.7 Change of waypoints 

(See 6.4.2.2, 6.4.2.3, 6.4.2.4, 6.4.2.5, 6.4.3.1.6, 6.4.3.1.8, 6.4.3.1.9) 

(A2/5.1.7) In the case of track control by a pre-planned sequence of waypoints, it shall not be 
possible to modify the TO-waypoint, the FROM-waypoint and (~A) the NEXT-waypoint of the active 
track and their relevant associated waypoint data while in the track control mode without creating a 
new track and until: 

a) the pre-planning of the new track is completed;  

and  

b) the starting requirements (5.1.1.2) are fulfilled. 

5.1.1.8 Turn performance (~A) 

(See 6.4.3.2) 

(A2/5.1.8) The track control shall enable the ship to sail from one leg to another by turns based: 

a) on a preset radius of turn;  

or 

b) on a radius calculated on the base of a preset rate of turn and the planned speed;  

and  

within the turning capability of the ship.  

The planned track shall be checked for plausibility and correctness of geometry and of ship-
dependent limits before becoming the active track. 

5.1.1.9 Adaptation to steering characteristics 

(See 6.4.4.1, 6.4.4.3) 

(A2/5.1.9) The track control shall be capable of manual or automatic adjustment to different 
steering characteristics of the ship under various weather, speed and loading conditions. 
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5.1.1.10 Permitted tolerance 

(See 6.4.4.2) 

(A2/5.1.10) Means shall be incorporated to prevent unnecessary activation of the rudder due to 
normal yaw or sway motion, sensor data resolution and statistically scattered position errors. 

The quality of the track control shall be so that overshoot, oscillation and constant track deviation 
are within tolerable limits both for straight and curved tracks. 

Category B TCS shall comply with the requirements for curved track TCS, except that, after having 
passed the wheel-over, the actual cross-track distance is merely used for monitoring until 
completion of the automatic course change manoeuvre. Manual or automatic means shall be 
provided to adapt to variable drift and speed changes during a turn (e.g. facilitating manual 
adjustments of rate of turn or radius of turn). 

5.1.1.11 Override function 

(See 6.4.6.5, 6.4.8) 

(A2/5.1.11) A track control system shall be able to accept a signal from the override facilities to 
terminate track control mode and switch to these override facilities. After change-over to override, 
return to track control shall require user intervention (see 5.1.1.2). 

5.1.1.12 Heading control mode 

(A2/5.1.12) A track control system may be operated in heading control mode. In this case, the 
performance standards of heading control systems are to be applied. 

NOTE The IMO performance standards for heading control are given in IMO resolution MSC.64(67) annex 3 and these 
are incorporated into ISO 11674. 

5.1.1.13 Manual change over from track control to manual steering 

(See 6.4.6.5) 

(A2/5.1.13.1) Change over from track control to manual steering shall be possible at any rudder 
angle. 

(A2/5.1.13.2) Change over from track control to manual steering shall be possible under any 
conditions, including any failure in the track control system. 

(A2/5.1.13.3) After change over to manual control, return to automatic control shall require 
operator (user) intervention. 

5.1.1.14 Manual change over from track control to heading control 

(See 6.4.6.6) 

This subclause only applies if the heading control is included in the track control system. 

(A2/5.1.14.1) Any change over from track control to heading control shall be possible under all 
conditions of normal operation. 

(A2/5.1.14.2) To maintain the course, the heading control system shall  

– if sailing on a leg, take over the actual heading as the preset heading, 

– if sailing on a curved track, take over the actual heading as the preset heading. 
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Optionally, if sailing on a curved track, based on an intended operator selection, the heading control 
system may complete the turn with the track course of the next leg as the preset heading (~A). This 
selection shall only be available after the turn has started and shall be clearly and unambiguously 
indicated. 

(A2/5.1.14.3) Any switching back to track control shall require operator (user) intervention. 

5.1.1.15 Steering mode indication 

(See 6.4.7.1) 

(A2/5.1.15) Adequate indication shall be provided to show which method of steering is in operation. 
The indication of the steering mode is not required to be an integral part of the track control system, 
but shall be displayed at any work station of the track control system where the steering mode can 
be affected. 

5.1.1.16 Heading monitoring 

(A2/5.1.16) Heading monitoring shall be provided to monitor the actual heading information by 
independent heading sources. The heading monitor is not required to be an integral part of the track 
control system.  

NOTE This is an installation issue which is not covered by this standard. 

5.1.1.17 End of track 

(See 6.4.5.10) 

At the end of the pre-planned track, an 'end of track warning' shall be generated. 

Until the user takes over, the system shall follow the track course of the final leg. As a minimum, the 
system shall maintain the actual heading. 

For category A systems, the 'end of track warning' shall be given at the end of each leg. 

5.1.2 Accuracy and performance constraint documentation 

(See 6.2.2.1) 

(A2/5.2.1) A short qualitative description of the effect of:  

.1 the accuracy of the sensors for position, heading and speed; 

.2 changes of course and speed; 

.3 actual speed through the water; and 

.4 environmental conditions 

on the track control system shall be provided to the user in appropriate documentation. 

5.1.3 Alerts 

5.1.3.1 Failure or reduction in power supply 

(See 6.4.5.2) 

(A2/5.3.1) In case of failure or reduction of power supply to the track control system which effects 
its safe operation, a warning shall be given. 
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5.1.3.2 Position monitoring alert 

(See 6.4.5.3) 

(A2/5.3.2) A warning shall be given when the position monitor detects a deviation between the 
primary and secondary position-fixing system beyond a preset limit. See Annex E. 

5.1.3.3 Heading monitoring alert 

(See 6.4.5.4) 

(A2/5.3.3) A warning shall be given when the heading monitor detects a deviation beyond a preset 
limit. See Annex E. 

5.1.3.4 Failure and alert status of sensor 

(See 6.4.5.5) 

(A2/5.3.4) In the case of any failure or alert status received from the position-fixing sensor, the 
heading sensor or the speed sensor in use: 

.1 in case of a performance reduction of the track control process an alert of an appropriate priority 
shall be generated at the track control system; 

.2 the system shall automatically provide guidance to the user of a safe steering mode; and 

.3 a back-up navigator alarm shall be given if a failure or alert status of priority alarm is not 
acknowledged by the officer of the watch (user) within 30 s as fully described in 5.1.3.11. 

Fall-back procedures consequential to the failure and alert conditions are stated in 5.5. 

5.1.3.5 Use of faulty signals 

(See 6.4.5.6) 

(A2/5.3.5) It shall not be possible to select any sensor signal tagged with a fault or alert status of 
priority alarm. 

5.1.3.6 Cross-track alert  

(See 6.4.5.7) 

(A2/5.3.6) A cross-track alarm, shall be provided when the actual position deviates from the track 
beyond a preset cross-track limit. See Annex E. 

Category B and C systems shall monitor the actual position against the curved tracks. If this 
monitoring and alerting is not done, the system shall be a category A system and track control shall 
stop at the end of each leg. 

5.1.3.7 Course difference alert  

(See 6.4.5.8) 

(A2/5.3.7) A warning shall be given if the actual heading of the ship deviates from the track course 
beyond a preset value. The preset course difference limit shall be large enough to prevent 
unnecessary alerts (see Annex E). 

5.1.3.8 Low speed alert  

(See 6.4.5.9) 
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(A2/5.3.8) If speed through the water in the fore/aft direction is lower than a predefined limit 
necessary for steering the ship under track control (minimum manoeuvring speed for track control) a 
warning shall be given. This alert is not required to be an integral part of the track control system. 

5.1.3.9 End of track alert   

(See 6.4.5.10) 

A warning shall be given between 3 min and 6 min before the last waypoint of the active track is 
passed. If the end of track warning is not confirmed/acknowledged by the officer of the watch (user) 
within 30 s the alert priority shall change from warning to alarm. The end of track alarm is defined to 
be associated with NA activation (see 5.1.3.11). 

5.1.3.10 Track control stopped alert 

(See 6.4.5.11) 

A track control stopped warning shall be given if the system automatically switches over to heading 
control or is unable to continue operation. If the track control stopped warning is not 
confirmed/acknowledged by the officer of the watch (user) within 30 s the alert priority shall change 
from warning to alarm. The track control stopped alarm is defined to be associated with NA 
activation (see 5.1.3.11). 

5.1.3.11 Handling of the Back-up Navigator Alarm (NA) 

(See 6.4.5.13) 

A graphical description of the sequences described here is given in Figure A.2. 

The back-up navigator alarm shall call assistance to the bridge by transfer of the unacknowledged 
alarm within the track control system to the BNWAS (see IEC 62616). 

For all those unacknowledged alarms, required by this standard to have the NA activation function, 
the track control system shall generate the back-up navigator alarm output to the BNWAS, i.e. 
activate the NA signal output (either by contact closure or equivalent circuit, or an IEC 61162 
interface using the ALR sentence).  

Power failure of track control system shall not activate the NA signal output. 

The NA shall be activated in accordance with the following. 

  If within 30 s of the alarm’s occurrence, the alarm has not been acknowledged, or has not been 
temporarily silenced, and the alarm condition has not been rectified, then the NA shall be 
activated. 

  If within 30 s of the alarm’s occurrence, the alarm has not been acknowledged, has not been 
rectified, but has been temporarily silenced by the operator, then the following will apply:  

When the silencing expires, the NA activation shall function as if the alarm condition just arose, 
but any further silencing shall not result in further delay of the NA. Note that the silencing 
specified here is the temporary silence function which expires, reactivating the audible 
announcement, after 30 s. 

As soon as all of the alarms associated with NA activation are acknowledged or rectified, the NA 
shall be deactivated. Note that acknowledgement may occur locally, remotely, or as a result of 
turning off the alert generating function (e.g. disabling track control). 

5.1.3.12 Remote acknowledgments of alerts 

(See 6.4.5.14) 
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Remote temporary silencing and remote acknowledgement shall be possible via alert related 
communication described in IEC 61924-2 (see also Annex K). 

Remote acknowledgement shall only be possible for category B alerts (alerts where no additional 
information for decision support is necessary as described in IEC 61924-2). 

Remote silencing of the relevant audible alarms of the TCS shall be possible at any time.  

5.2 Ergonomic criteria 

5.2.1 Operational controls 

5.2.1.1 Controls for track control 

(See 6.4.8) 

(A2/6.1.1) Means shall be provided to: 

.1 accept or calculate the course between subsequent waypoints; and 

.2 adjust radius or rate of turn, all user settable track control related limits, limits for alerts, 
functions and other control parameters. 

Means may include but are not limited to a keyboard, knob or input at a screen.  

NOTE There are restrictions described in 5.1.1.7. 

5.2.1.2 Change over controls 

(See 6.4.6.5, 6.4.8) 

(A2/6.1.2.1) Track control to manual control 

Changing over from track control to manual steering shall be possible by a single operator action. 

(A2/6.1.2.2) Track control to heading control 

If the track control system can be operated with a heading control system, changing over from track 
to heading control shall be possible by a single operator action. 

(A2/6.1.2.3) Location of change over controls  

The steering mode selector switch or override facility, if installed, shall be located at or in the 
immediate vicinity of the main conning position. 

5.2.2 Presentation of information 

5.2.2.1 Continuously displayed information 

(See 6.4.7.1) 

(A2/6.2.1) The following information shall be displayed clearly and continuously in the vicinity of 
the main conning position; but not necessarily on a single display: 

.1 mode of steering;  for category B systems, an additional “assisted turn” indication shall be 
provided during course change manoeuvres; 

.2 sources of actual selected position, heading and speed; 

.3 status and failure of selected heading, speed, and position sensors (if any) and their related 
monitoring functions; 

.4 track course and actual heading; 
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.5 actual position, cross-track distance including direction and speed over ground; 

.6 TO-waypoint and NEXT-waypoint; 

.7 time and distance to TO-waypoint; 

NOTE In this subclause the TO-waypoint means the related wheel-over. 

.8 next track course; 

.9 selected track identification. 

Items .4, .5, .7 and .8 shall be displayed numerically. 

All displayed information shall conform to the general requirements for displays contained in 
IEC 62288. 

5.2.2.2 Information to be provided on demand 

(See 6.4.7.2) 

(A2/6.2.2) The following information shall be provided on demand: 

.1 a list of pre-planned waypoints including 

– waypoint numbers,  

– co-ordinates,  

– courses and distances between waypoints, 

– turn radius or rates of turn of the curved track(s) (~A); 

.2 all user settable track control related limits and other preset control parameters; 

.3 geodetic datum in use. 

The facility to provide the information in .1 is not required to be an integral part of the track control 
system. 

5.2.2.3 Presentation 

(See 6.4.7.1) 

(A2/6.2.3) Logically related values such as preset and actual values shall be displayed as a pair of 
data.  

5.3 Design and installation 

The track control system shall be designed, manufactured and installed in accordance with 
recognized international quality standards, such as ISO 9000.  

5.4 Interfacing 

5.4.1 Sensors 

(See 6.2.2.2) 

(A2/7.1) The track controller shall be connected to position, heading and speed sensors which 
meet the standards of the International Maritime Organization. The heading measurement system 
shall be a gyro-compass or equivalent. 

NOTE Information flowing within the EUT can contain proprietary data. 

5.4.2 Status information 

(See 6.4.5.5) 
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(A2/7.2) All connected sensors shall be able to provide status, including failure information. The 
track control system shall check for received status and failure information. If a sensor used for track 
control does not provide status or failure information, the track control system shall perform 
corresponding plausibility checks. 

If a sensor is capable of distributing both processed sensor data and unprocessed sensor data then 
the status of the processing shall be incorporated in the data communication protocol. For example, 
if the distributed heading is normally corrected for speed/latitude error then the protocol should 
inform if this being the case or not, see Annex K. 

5.4.3 Standards 

(See 6.2.2.2) 

(A2/7.3) The track control system shall be capable of digital, serial communication with the ships 
navigation system and comply with the IEC 61162 series. 

The track control system shall support the IEC 61162 series interfaces as given in Annex K as a 
minimum. In addition, suitable alternative input or output interfaces may be used for instance 
equivalent Parameter Group Numbers (PGNs) with a IEC 61162-3 interface. 

The manufacturer shall specify which IEC 61162 part each physical interface supports. 

5.5 Fall-back arrangements 

5.5.1 Failure of track control 

(See 6.4.6.1) 

NOTE The associated alerts are stated in 5.1.3. 

If track control fails, a 'track control stopped warning' shall be given. 

(A2/8.1.1) If the heading control is installed and is still available then the system shall 
automatically switch over to heading control and 

– if sailing on a leg, take the actual heading as the preset heading for the heading control, or a 
calculated heading in such a way that the actual COG shall be approximately maintained, 

– if sailing on a curved track, the turn shall be completed and the track course of the next leg shall 
be taken over as the preset heading (~A). 

(A2/8.1.2) If the heading control is not available the rudder angle shall be maintained. The rudder 
angle shall be set to a fixed angle in such a way that: 

– if sailing on a leg, the actual heading shall be approximately maintained; 

– if sailing on a curved track, the actual rate of turn shall be approximately maintained (~A). 

For advice on failure of track control mode when dual heading controllers are installed, see Annex 
C. 

5.5.2 Failure of position sensor 

(See 6.4.6.2) 

Position can be based on single position sensor or optionally can be based on multiple position 
sensors. 
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If the Track Control System is connected to multiple sensors (not integrated into an INS) an 
automatic change of sensors shall generate a warning. In this case position information has failed, 
or is unavailable, when all connected position sensors fail or are unavailable at the same time. 

If position is based on CCRS position available from the INS and if the INS has reported that the 
CCRS position has failed integrity check (state failed in NSR sentence from the INS) or has not been 
possible (state doubtful in NSR sentence from the INS), then this situation shall be treated as if the 
CCRS position has failed or is unavailable. 

If position information has failed or is unavailable, then: 

  the position sensor alarm shall be activated; 

  the track control system shall automatically switch to heading control within 10 min of the failure 
having been detected and a “track control stopped warning” shall be generated. The system shall 

– if sailing on a leg, take the actual heading as the preset heading; 

– if sailing on a curved track, complete the turn and take the track course of the next leg as the 
preset heading (~A). 

When at position failure condition and not switched to heading control system, then 

  the track control system shall provide the estimated position of the ship by dead reckoning as a 
minimum and use it for track control; 

  after 1 min or less, another warning shall be activated giving the advice to switch to a valid and 
available position sensor, heading control or manual steering;  

  even if acknowledged, this warning shall be repeated every 2 min until steering mode has been 
changed manually or automatically. 

  when a position sensor becomes available before steering mode has been changed manually or 
automatically, the system may switch automatically back to position sensor information and, in 
that case, shall generate a warning. 

The manual or automatic switching of position information shall not generate excessive rudder 
activities.  

5.5.3 Failure of the heading measuring system 

(See 6.4.6.3) 

Heading can be based on single heading sensor or optionally can be based on multiple heading 
sensors. 

If the Track Control System is connected to multiple sensors (not integrated into an INS), an 
automatic change of sensors shall generate a warning. In this case heading information has failed or 
is unavailable, when all connected heading sensors fail or are unavailable at the same time. 

If heading is based on CCRS heading available from the INS and if the INS has reported that the 
CCRS heading has failed integrity check (state failed in NSR sentence from the INS) or has not 
been possible (state doubtful in NSR sentence from the INS), then this situation shall be treated as 
if the CCRS heading has failed or is unavailable. 

If heading information has failed or is unavailable, then:  

  the heading sensor alarm shall be activated; 

  the 'track control stopped' warning shall be activated, giving advice to the user to switch to 
manual control. 

  (A2/8.2.1) The actual rudder angle shall be maintained (i.e. stay in position). The rudder angle 
shall be set to a fixed angle in such a way that 
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– if sailing on a leg, the actual heading shall be approximately maintained; 

– if sailing on a curved track, the actual rate of turn shall be approximately maintained (~A). 

5.5.4 Failure of the speed sensor 

(See 6.4.6.4) 

Speed can be based on single speed sensor/source or optionally can be based on multiple speed 
sensors/sources. 

If the Track Control System is connected to multiple sensors (not integrated into an INS) an 
automatic change of sensors shall generate a warning. In this case speed information has failed or 
is unavailable, when all connected speed sensors fail or are unavailable at the same time. 

If speed is based on CCRS speed available from the INS and if the INS has reported that the CCRS 
speed has failed integrity check (state failed in NSR sentence from the INS) or has not been 
possible (state doubtful in NSR sentence from the INS), then this situation shall be treated as if the 
CCRS speed has failed or is unavailable. 

If speed information has failed or is unavailable, then:  

– the speed sensor alarm shall be activated; 

– the track control mode shall continue and use the last plausible speed of the ship, or a system 
derived speed as fallback information. 

NOTE Examples of system derived speed information are an estimate deduced from continuous observation of shift of 
positions, or deduced from propeller RPM, etc. 

In case of a reduction of the track control performance, the track control system shall additionally 
provide the following user guidance and alerts: 

– after 1 min, or less, a warning shall be activated giving the advice to switch to a valid, alternative 
speed information or to change the steering mode. 

– even if acknowledged, this warning shall be repeated every 2 min until a valid, alternative speed 
information (e.g. system derived speed) has been intentionally selected or steering mode has 
been changed. 

When a suited speed sensor becomes available before the steering mode has been changed, the 
system may automatically switch back to speed sensor information and, in this case, shall generate 
a warning. 

The manual or automatic switching of speed information shall not generate excessive rudder 
activities. 

6 Test requirements and results 

6.1 General 

All tests in this clause are intended to be executed in a laboratory environment with a simulator. 
Additional onboard tests may or may not be required. 
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