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Anwendungsbeginn

Anwendungsbeginn fir die von CENELEC am 2013-01-09 angenommene Europaische Norm als DIN-Norm
ist 2013-09-01.

Nationales Vorwort
Vorausgegangener Norm-Entwurf:: E DIN EN 61924-2:2012-10.

Fir dieses Dokument ist das nationale Arbeitsgremium K 738 ,Elektronische Navigationsinstrumente® der
DKE Deutsche Kommission Elektrotechnik Elektronik Informationstechnik im DIN und VDE (www.dke.de)
zustandig.

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)
unverandert 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
bestatigt,

zurlckgezogen,

durch eine Folgeausgabe ersetzt oder

geandert.

Fir 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 gultige Ausgabe der in Bezug genommenen Norm.

Fir 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, grundsatzlich Gber die Nummer der entsprechenden IEC-Publikation. Beispiel:
IEC 60068 ist als EN 60068 als Europaische Norm durch CENELEC tbernommen und als DIN EN 60068 ins
Deutsche Normenwerk aufgenommen.

Das Prasidium des DIN hat mit Prasidialbeschluss 1/2004 festgelegt, dass DIN-Normen, deren Inhalt sich auf
internationale Arbeitsergebnisse der Informationsverarbeitung griindet, unter bestimmten Bedingungen allein
in englischer Sprache veroffentlicht werden diirfen. Diese Bedingungen sind fiir die vorliegende Norm erfilllt.

Da sich die Benutzer der vorliegenden Norm der englischen Sprache als Fachsprache bedienen, wird die
englische Fassung der IEC 61924-2 verdffentlicht. Fur die meisten der verwendeten Begriffe existieren keine
gebrauchlichen deutschen Benennungen, da sich die deutschen Anwender in der Regel ebenfalls der
englischen Benennungen bedienen. Diese Norm steht nicht in unmittelbarem Zusammenhang mit
Rechtsvorschriften und ist nicht als Sicherheitsnorm anzusehen.

Die DIN EN 61924:2007-02 basiert auf alteren Anforderungen der IMO nach Beschluss MSC 86(70) Annex 3.
Die vorliegende Norm basiert auf neueren IMO Anforderungen gemafl den Beschlissen MSC.252(83) mit
MSC.302(87) und A.694(17). Fur Neuinstallationen sind integrierte Navigationssysteme nach
DIN EN 61924:2007-02 seit dem 1. Januar 2011 nicht mehr geeignet (siehe Abschnitt 1 ,Scope”, NOTE 1).

2 Documents

Document Sharing Hub

Full document details: DIN EN 61924-2:2013-09


http://www.avadocuments.com/doc/din-en-61924-2-2013-09
http://www.avadocuments.com/doc/din-en-61924-2-2013-09

DIN EN 61924-2:2013-09

Nationaler Anhang NA
(informativ)

Begriffe und Abkilirzungen
Fir die Anwendung dieses Dokuments gelten die folgenden Begriffe.

Die deutschen Ubersetzungen haben Empfehlungscharakter und kénnen nur die ungefahre Begrifflichkeit in
Deutsch wiedergeben. Unter Experten wird empfohlen, ausschlieBlich die englischen Fachbegriffe zu
verwenden, um die Gefahr von Missverstandnissen zu reduzieren.

3 Begriffe

3.1.1

Genauigkeit

(en: accuracy)

Grad der Ubereinstimmung zwischen dem zu einem gegebenen Zeitpunkt abgeschéatzten oder gemessenen
Wert und dem wahren Wert zu diesem Zeitpunkt

3.1.2

Mehrwert

(en: added value)

Funktionen und Informationen, die das INS Uber die fir die einzelnen Gerate geltenden Leistungsan-
forderungen hinaus bietet

3.1.3

Sammel-Alert

(en: aggregated alert)

Alert, der das Vorliegen mehrerer Einzel-Alerts derselben Art kennzeichnet

314

Hilfsmittel zur Navigation

(en: aid to navigation)

von einem Schiff unabhangiges Gerat oder System, das einen Navigator dabei unterstitzt, die Position oder
den sicheren Kurs zu bestimmen oder vor Gefahren fir die Navigation warnt

3.1.5

Alarmmeldung

(en: alarm)

hoéchste Stufe eines Alerts wie in MSC.252(83) definiert. Sie kiindigt eine Situation oder einen Zustand an,
der sofortige Aufmerksamkeit, Entscheidungen und, falls erforderlich, MaRnahmen der Briickenmannschaft
erfordert, um die sichere Schiffsflihrung zu gewahrleisten.

3.1.6

Alert

(en: alert)

Ankundigung aullergewohnlicher Situationen und Zusténde, die Aufmerksamkeit, Entscheidungen und/oder
MaRnahmen erfordern. Alerts gliedern sich in drei Prioritaten: Alarmmeldungen, Warnmeldungen und
Vorsichtsmeldungen.

3.1.7

Ankiindigung des Alerts

(en: alert announcements)

optische und, wo anwendbar, akustische Darstellung von Alerts
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3.1.8

Alerts-Historien-Liste

(en: alert history list)
zugreifbare Liste bisheriger Alerts

3.1.9

Alert-Management

(en: alert management)

Konzept fiir die einheitliche Regulierung von Uberwachung, Handhabung, Weitergabe und Darstellung von
Alerts auf der Brucke

3.1.10

Ankiindigung

(en: announcement)

optisches und/oder hérbares Signal, das vom System flir den Nutzer ausgegeben wird

3.1.11

automatische Steuerungsfunktionen

(en: automatic control functions)

Funktionen wie automatische Kursregelung, Bahnflihrung, Geschwindigkeitsregelung und andere auto-
matische Navigationssteuerungsfunktionen

3.1.12

Ersatz

(en: backup)

Verwendung von Daten, Funktion und/oder Hardware ahnlichen Typs und Qualitat

3.1.13

Alerts der Kategorie A

(en: Category A alerts)

Alerts, bei denen an der unmittelbar der Alert-ausldsenden Funktion zugeordneten Task-Station graphische,
z. B. Radar- oder ECDIS-Informationen, als Entscheidungshilfe erforderlich sind, um den Alert-Zustand
bewerten zu kdnnen

3.1.14

Alerts der Kategorie B

(en: Category B alerts)

Alerts, bei denen aulRer den an der zentralen Mensch-Maschine-Schnittstelle des Alert-Managements (HMI)
dargestellten Informationen keine weiteren Informationen zur Entscheidungsfindung nétig sind

3.1.15

Vorsichtsmeldung

(en: caution)

niedrigste Prioritat eines Alerts. Sie zeigt einen Zustand an, der weder eine Alarmmeldung noch eine
Warnmeldung rechtfertigt, aber dennoch Aufmerksamkeit und besondere Beachtung der Situation oder
Information erfordert.

3.1.16

Kollisionsverhiitung

(en: collision avoidance)

nautische Aufgabe, andere Schiffe und Objekte zu entdecken und zu plotten, um Kollisionen zu verhindern

3117

verwendete Konfiguration

(en: configuration in use)

Teilsysteme (z. B. Sensoren und Datenquellen, MFD-Arbeitsplatzgerate, automatische Steuerungsfunktion,
usw.), die flr den Betrieb ausgewahlt sind, und Aufgaben (z. B. Kollisionsverhitung, Routenliiberwachung,
usw.), deren Funktionen in jedem MFD ausgewahlt sind
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ANMERKUNG 1 zum Begriff: Dies ist ein Teil der verfigbaren Konfiguration, die ein Teil der vollstandigen System-
konfiguration ist.

3.1.18

Steuerstand

(en: conning position)

Ort auf der Briicke mit ausreichender Aussicht, der von Navigatoren benutzt wird, wenn sie ein Schiff fihren,
mandvrieren und steuern

3.1.19

einheitlicher gemeinsamer Bezugspunkt

CCRP

(en: consistent common reference point (CCRP))

Stelle auf dem eigenen Schiff, auf die alle horizontalen Messungen wie Zielentfernung, Peilung, relativer
Kurs, relative Geschwindigkeit, Punkt der groRten Anndherung (CPA) und Zeit bis zum Punkt der grofiten
Annaherung (TCPA) bezogen sind, in der Regel der Steuerstand auf der Briicke

3.1.20

einheitliches gemeinsames Bezugssystem

CCRS

(en: consistent common reference system (CCRS))

INS-Untersystem oder -funktion zur Erfassung, Verarbeitung, Speicherung, Uberwachung und Verteilung von
Daten und Informationen mit dem Zweck, ein einheitliches Bezugssystem fir Untersysteme und nachge-
ordnete INS-Funktionen sowie sonstige angeschlossene Gerate, falls verfiigbar, zu bieten

ANMERKUNG 1 zum Begriff: Beispiele fur Bezuge sind Koordinatensystem, Zeitzone, Kartendatum und Tiefendatum.

3.1.21

verschlechterter Zustand

(en: degraded condition)

reduzierte Systemfunktion infolge eines technischen Fehlers

3.1.22

entdeckte Gefahrdung

(en: detected hazard)

Gefahrdung, die durch einen Sensor (z. B. Radar oder Echolot) identifiziert oder durch ein Kommunikations-
gerat (z. B. AIS oder NAVTEX) mitgeteilt wurde und fir das INS verfiigbar ist

3.1.23

Eingabefeld

(en: entry field)

Bereich auf einer Anzeige fir die Dateneingabe durch den Anwender

ANMERKUNG 1 zum Begriff: Die erforderliche Information ist gewohnlich alphanumerisch.

3.1.24

wesentliche Funktionen

(en: essential functions)

unentbehrliche Funktionen, die fiir den ordnungsgemafien Betrieb vorgeschrieben sind

3.1.25

wesentliche Informationen

(en: essential information)

unentbehrliche Informationen, die fur entscheidende Funktionen vorgeschrieben sind

3.1.26

erwartete Prazision

(en: expected precision)

Abweichung zwischen dem Messwert und dem wahren Wert, die durch ein typisches System normalerweise
nicht Uberschritten wird
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3.1.27

externe Sicherheitsmeldungen

(en: external safety related messages)

schiffsicherheitsrelevante Daten, die mittels der in SOLAS Kapitel V aufgelisteten Ausristung und/oder
NAVTEX an Bord von aufRerhalb empfangen werden

3.1.28

Fehleranalyse

(en: failure analysis)

logische, systematische Priifung eines Gerats einschliel3lich seiner Diagramme und Formeln mit dem Ziel,
Wahrscheinlichkeit, Ursachen und Folgen méglicher oder tatsachlich vorhandener Fehler zu identifizieren
und zu analysieren

3.1.29

Ruckfall

(en: fallback)

Verwendung von Daten, Funktionen oder Hardware minderer Qualitdt in Bezug zum Ausgefallenen, z. B.
Koppelnavigation zur Positionsbestimmung, Kursregler bei Ausfall des Bahnreglers

3.1.30

Funktionalitat

(en: functionality)

Fahigkeit, eine gewlinschte Funktion auszufihren

ANMERKUNG 1 zum Begriff: Das Ausflihren einer Funktion bezieht normalerweise ein System von Anzeigen, Bedien-
elementen und Instrumenten mit ein.

3.1.31

Gefahrdung

(en: hazard)

fur die Navigation potentiell gefahrliche Gegenstande und Zustande, die moéglicherweise zum auf Grund
laufen oder zur Kollision flihren, die durch einen Sensor erkannt, durch ein Kommunikationsgerat mitgeteilt,
von einer Datenbasis geholt oder manuell ins INS eingegeben werden kdnnen

3.1.32

Faktor Mensch

(en: human factor)

Arbeitsbelastung, Fahigkeiten und Grenzen eines entsprechend den Vorschriften der IMO geschulten
Anwenders

3.1.33

Mensch-Maschine-Schnittstelle

HMI

(en: human machine interface (HMI))

Teil eines Systems, Uber den der Bediener mit dem System kommuniziert. Die Schnittstelle setzt sich aus
den technischen Mitteln zusammen, die dem Anwender die Kommunikation mit einer Maschine, einem Gerat
oder System (dem System) ermdglichen. Uber die Schnittstelle kann der Anwender Daten zur System-
steuerung eingeben und Informationen vom System erhalten.

3.1.34

Anzeige

(en: indication)

Darstellung der normalen Informationen und Bedingungen, die nicht Teil des Alert-Managements sind

3.1.35

integriertes Navigationssystem

INS

(en: integrated navigation system (INS))

kombiniertes Navigationssystem, das mindestens die folgenden Aufgaben erfullt: Kollisionsverhitung und
Routentberwachung als ,Mehrwert” fir den Bediener bei der Planung und Uberwachung einer sicheren
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Schiffsfuhrung. Das INS ermdglicht die Einhaltung von SOLAS, Regel V/19, und unterstitzt die sachgerechte
Anwendung von SOLAS, Regel V/15.

3.1.36

Inspektion

(en: inspection)

Sichtpriifung von Geraten oder Dokumentation

3.1.37

Instanz

(en: instance)

Einheit/Modul auf funktionaler Ebene, das Alerts generieren, ausfiihren und/oder anzeigen kann

3.1.38

Integritat

(en: integrity)

Fahigkeit des INS, den Anwender rechtzeitig, vollstdndig, klar und mit der geforderten Genauigkeit zu
informieren und zu warnen, wenn das System eingeschrankt oder gar nicht einsatzfahig ist

3.1.39

Integritatsiiberwachung

(en: integrity monitoring)

Fahigkeit des INS, den Anwender rechtizeitig, vollstandig, klar und mit der geforderten Genauigkeit zu
informieren und Alarme und Anzeigen innerhalb einer spezifizierten Zeit darzustellen, wenn das System
eingeschrankt oder gar nicht einsatzfahig ist

3.1.40

bekannte Gefahrdung

(en: known hazard)

von einer Datenbasis (auch von Schifffahrtskarten und nautischen Publikationen) oder manuellen Eingabe
erhaltene Gefahrdung, die dem INS zur Verfiigung steht

31.41

Latenz

(en: latency)

Zeitspanne zwischen einem Ereignis und dessen Folge, inklusive der Zeit fur Empfang, Verarbeitung,
Ubertragung und Anzeige

3.1.42

Routenabschnitt

(en: leg)

geplante Bahn eines Schiffs Uber Grund zwischen zwei Wegpunkten

3.1.43

Mensch-iiber-Bord Modus

MOB

(en: man-over-board mode (MOB))

Anzeigemodus fur Schiffsbewegungen und MaRnahmen an Bord nach einem Unfall, bei dem jemand Uber
Bord gegangen ist (Einsatz von Sicherheitsausristung, z. B. Rettungsring und Rettungsleine, Durchfiihrung
des Wendemandvers usw.)

3.1.44

Hersteller

(en: manufacturer)

Organisation, die fur die Produktion von allen oder einigen Teilen des INS verantwortlich ist, und auch die
Verantwortung dafir tragt, dass diese Teile den jeweiligen Internationalen Normen entsprechen

ANMERKUNG 1 zum Begriff: Ein Hersteller kann auch der Systemintegrator sein.
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3.1.45

Kennzeichnung

(en: marking)

visuelle oder logische Statusanzeige der angezeigten oder Ubertragenen Information

3.1.46

Modus

(en: mode)

Einstellung einer Gruppe von Parametern, die das Verhalten (Betriebs-Modi) oder die Mensch-Maschine-
Schnittstelle (HMI) (Anzeige-Modi) oder die Steuerfunktionen (Steuerungs-Modi) des Gerats und/oder dessen
Sensoren bestimmen

3.1.47

Modusbewusstsein

(en: mode awareness)

Erkennen des jeweils aktiven Steuerungs-, Betriebs- und Anzeigemodus des INS und seiner Untersysteme
durch den Navigierenden aufgrund der Darstellungen und Anzeigen auf einem INS-Bildschirm oder an einer
Arbeitsstation

3.1.48

Multifunktionsanzeige

MFD

(en: multifunction display (MFD))

einzelner Bildschirm, auf dem entweder gleichzeitig oder Uber eine Reihe aufrufbarer Seiten Informationen
Uber mehrere INS-Funktionen abgerufen werden kénnen

3.1.49

Navigation

(en: navigation)

Vorgang der Planung, Ausfiihrung, Uberwachung und Aufzeichnung des Ablaufs einer sicheren und
schnellen Reise eines Schiffs

3.1.50

Navigationshilfe

(en: navigational aid)

Bordgerat, das mit seinen relevanten Internationalen Normen Ubereinstimmt, z. B. Instrument, Methode oder
Karte, die die Navigation eines Schiffs unterstiitzen sollen

3.1.51

Navigationssteuerungsdaten

(en: navigation control data)

Aufgabe, die an einer Task-Station Informationen zur manuellen oder automatischen Steuerung der Schiffs-
bewegung bereitstellt

3.1.52

Ein-Gerate-Konzept

(en: one equipment concept)

Ausristung, die durch Integration der Funktionen mehrerer entsprechend SOLAS ausristungspflichtiger
Gerate als ein Gerat anerkannt ist

ANMERKUNG 1 zum Begriff: Dies ist das Konzept, durch das anerkannt werden kann, dass ein Einzelgerat Funktionen
nach einer Vielzahl von IMO-Leistungsanforderungen integriert, fiir die SOLAS-Ausrustungpflichten bestehen.

3.1.53

Betriebsmodus

(en: operational modes)

Modus der Betriebsart je nach Seegebiet
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3.1.54

operationelle/funktionelle Module

(en: operational/functional modules)

Module, die die operationellen/funktionellen Anforderungen an Navigationssysteme enthalten

3.1.55

Teil

(en: part)

einzelnes INS-Untersystem, Gerat oder funktionales Modul

3.1.56

Teilintegration

(en: partial integrations)

kleinere Integrationen, die die Aufgaben ,Routeniberwachung® und ,Kollisionsverhitung® nicht einschlief3en

3.1.57

Passage

(en: passage)

Ablauf der Bewegung eines Schiffs durch ein bestimmtes Gebiet innerhalb einer bestimmten Zeit, unter
Beachtung von bestimmten Umwelt- und Rechtsvorschriften, mit Hilfe von Navigation, von einem Ort zum
anderen

3.1.58

einfache Funktionspriifung

(en: performance check)

funktionale Prifung zum Nachweis, dass das System oder die Komponente noch arbeitet, ohne alle Details
auf ihre Funktion zu prifen

3.1.59

Datenplausibilitat

(en: plausibility of data)

Angabe daruber, ob die Qualitat bestimmter Daten im Normalbereich liegt

3.1.60

Processing

(en: processing)

Vorgang, bei dem eine Instanz des Systems hereinkommende Alerts mit zusatzlichem Wissen Gberwacht und
diese Alerts zusammenfasst oder mittels einer Steueranweisung neu bewertet

ANMERKUNG 1 zum Begriff: ,Processing“ beschreibt eine durch das System und nicht vom Anwender initiierte Aktivitat.
Eine vom Anwender initiierte Bestatigung ist in diesem Zusammenhang kein ,Processing®.

3.1.61

priméare Navigationsdaten

(en: primary navigation data)

Daten von ausgewahlten Sensoren zur eigenen Schiffsposition, Geschwindigkeit durchs Wasser, Ge-
schwindigkeit Gber Grund, Kurs tber Grund, Steuerkurs, Zeit und, wenn verfligbar, Tiefe, die im System zur
Verarbeitung der Navigationsinformation genutzt werden

3.1.62

Redundanz

(en: redundancy)

Anwendung von Daten, Funktion oder Hardware gleichen Typs und Qualitat

3.1.63

Zustandigkeit libertragen

(en: responsibility transferred)

Alert-Status, der das Resultat einer harmonisierten Risikobewertung zwischen einem einzelnen Alert-Urheber
(z. B. Sensor) und einer Funktion mit Systemkenntnis und der Fahigkeit zur Alert-Neubewertung (z. B.
CCRS) innerhalb des INS darstellt
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ANMERKUNG 1 zum Begriff: Die harmonisierte Risikobewertung andert nicht die Prioritdt des urspriinglichen Alerts beim
Urheber.

ANMERKUNG 2 zum Begriff: Anforderungen zur Unmissverstandlichkeit von Alert-Stati und zur konsistenten Darstellung
sind in dieser Norm beschrieben.

3.1.64

Zustandigkeitsiibertragung

(en: responsibility transfer)

Ubergang des Status eines Alerts in den Status ,Zusténdigkeit (ibertragen®

3.1.65

Route

(en: route)

Darstellung einer Reise oder Passage, geografisch bestimmt durch einen Abfahrtspunkt, einen Ankunftspunkt
und gewohnlich durch dazwischen liegende Wegpunkte

ANMERKUNG 1 zum Begriff: Sie kann Abfahrtszeit und/oder Schiffsgeschwindigkeit sowie Parameter und Grenzen zur
sicheren Navigation wie Grenzen fiir Bahnablage, Wendekreis, Zeitreferenzen usw., wie in der IMO-Resolution A.893(21)
definiert, enthalten.

3.1.66

Routeniiberwachung

(en: route monitoring)

Navigationsaufgabe der standigen Uberwachung der Position des eigenen Schiffs in Bezug auf die geplante
Route und die Gewasser

3.1.67

sicherheitsrelevante automatische Funktionen

(en: safety related automatic functions)

automatische Funktionen, bei denen eine Gefahrdung von Schiff oder Mannschaft mdglich ist, z. B.
Zielverfolgung

3.1.68

Seenotrettungsmodus

(en: search and rescue mode)

Darstellungsmodus fiir Bewegungen des Schiffs wahrend einer Seenotrettungsaktion

3.1.69

ausgewahlte Route oder Bahn

(en: selected route or track)

Route oder Bahn, die zur Uberwachung der Durchfiihrung der Navigation ausgewahlt wurde

ANMERKUNG 1 zum Begriff: Der Begriff ,Bahn“ wird typischerweise bei Systemen angewendet, die Uber eine
automatische Bahnfiihrungsfunktion verfuigen.

3.1.70

Sensor

(en: sensor)

Navigationshilfe (Messgerat) mit oder ohne eigene Anzeigevorrichtung und mit oder ohne geeignete
Verarbeitungs- und Steuerungsmdglichkeit, die automatisch Informationen an Betriebssysteme oder INS
Ubermittelt

3.1.71

Sensor-/Datenquellen-Module

(en: sensor/source modules)

Module, die die Anforderungen an die Sensoren/Datenquellen enthalten
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3.1.72

Primarbewegung des Schiffs

(en: ship’s primary movement)

Langs- und Querbewegung des Schiffs und Rotationsbewegung in Vorausrichtung

3.1.73

einfacher Bedienschritt

(en: simple operator action)

Vorgang, der durch hoéchstens zwei Tasten- oder Softkey-Betatigungen oder einen vorgegebenen
Stimmbefehl eingeleitet wird, ohne Beriicksichtigung von Cursor-Bewegungen

3.1.74

einzelner Bedienschritt

(en: single operator action)

Vorgang, der durch héchstens eine Tasten- oder Softkey-Betatigung oder einen vorgegebenen Stimmbefehl
eingeleitet wird, ohne Berlcksichtigung von Cursor-Bewegungen

3.1.75

Situationsbewusstsein

(en: situation awareness)

Fahigkeit des Nautikers, die angezeigten Navigations- und Technikinformationen zu erkennen, ihre
Bedeutung zu verstehen und ihren Status entsprechend der gebotenen rechtzeitigen Reaktion auf die
jeweilige Situation in die nahe Zukunft zu projizieren. Situationsbewusstsein schlie3t Modusbewusstsein ein.

3.1.76

Datenquelle

(en: source)

Daten oder Informationen erzeugende Einrichtung oder Stelle (z. B. Karten-Datenbasis), die Teil des INS ist
und automatisch Informationen an das INS liefert

3.1.77

System-Alerts

(en: system alerts)

Alerts bei Systemfehler oder Systemausfall

3.1.78

Systemdaten

(en: system data)

Daten, die durch das System flir die Verarbeitung und die Anzeige von wesentlicher Information genutzt
werden

ANMERKUNG 1 zum Begriff: Systemdaten des gleichen Typs kommen von einer gleichartigen Datenquelle. System-
daten, zumindest die fiir primare Navigationsdaten, wurden auf Integritat Gberpruft.

3.1.79

Systemfunktion

(en: system function)

Navigationsaufgaben eines INS wie: Routenplanung, Routeniiberwachung, Kollisionsverhiitung, Navigations-
steuerungsdaten, Zustands- und Datenanzeige und Alert-Management

3.1.80

Systemintegrator

(en: system integrator)

Organisation, die fiir die Erfillung der Anforderungen dieser Norm durch das INS zustandig ist

3.1.81

Systemposition

(en: system position)

vom INS mit Hilfe von mindestens zwei Sensoren berechnete Position
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3.1.82

Task-Station

(en: task station)

Multifunktionsanzeige mit Steuerungseinrichtungen, die die Darstellung und Durchfiihrung aller Navigations-
aufgaben ermdglicht. Eine Task-Station ist Teil einer Arbeitsstation.

3.1.83

Bahn

(en: track)

beabsichtigter Weg des Schiffs tber Grund

3.1.84

Bahnfiihrung

(en: track control)

Steuerung des Schiffs auf einem Kurs in Ubereinstimmung mit MSC 74(69), Annex 2

3.1.85

Giultigkeit

(en: validity)

Eigenschaft von Informationen, die spezifizierten Kriterien entsprechen, und die Kennzeichnung solcher
Informationen als ,gtiltig“ oder ,ungltig® (d. h. ,gut® oder ,nicht gut®) fir die jeweils beabsichtigte Verwendung

3.1.86

Seefahrzeug

(en: vessel)

Wasserfahrzeug, einschlief3lich Luftkissen-, Bodeneffektfahrzeuge und Wasserflugzeuge, die als
Transportmittel auf dem Wasser genutzt werden oder genutzt werden kénnen

3.1.87

Reise

(en: voyage)

Durchflhrung aller Aspekte des Betriebs eines Wasserfahrzeugs, um vom Abfahrtspunkt zum Zielort zu
gelangen

ANMERKUNG 1 zum Begriff: Eine Reise kann aus einer oder mehreren Passagen bestehen.

3.1.88

Warnmeldung

(en: warning)

Ankundigung einer Situation oder eines Zustands, der keine sofortige Aufmerksamkeit oder Malinahmen der
Brickenmannschaft erfordert. Warnmeldungen werden aus Vorsichtsgriinden angezeigt, um die Bricken-
mannschaft auf geadnderte Bedingungen aufmerksam zu machen, die keine unmittelbare Gefahr darstellen,
aber ohne geeignete MalRnahmen zur Gefahr werden kdnnen.

3.1.89

Wegpunkt

(en: waypoint)

geografisch definierte Position, die als Referenz zur Navigation entlang eines Routenabschnitts, einer Bahn
oder einer Route benutzt wird

3.1.90

Arbeitsstation

(en: workstation)

Kombination aller aufgabenbezogenen Gegenstande einschlieRlich der Konsole mit allen Geraten und allem
Mobiliar. Brickenarbeitsstationen sind in MSC/Circ.982 beschrieben.
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3.2 Abkiirzungen

BAM
CAM
EBL
ETA
ETD
EUT
FMEA
IMO
IEC
ISO

MSC
Ooow
PS
SMCP
SOLAS
VRM

Briicken-Alert-Management

zentrales Alert-Management

elektronische Peillinie

geschatzte Ankunftszeit

geschatzte Abfahrtszeit

Gerat im Test

Analyse der Fehlerzustdnde und Auswirkungen
Internationale Seeschifffahrtsorganisation
Internationaler Elektrotechnische Kommission

Internationale Standardisierungsorganisation

Schiffssicherheitsausschuss
wachhabender Offizier

Leistungsanforderungen

DIN EN 61924-2:2013-09

(en: Bridge Alert Management)

(en: Central Alert Management)

(en: Electronic Bearing Line)

(en: Estimated Time of Arrival)

(en: Estimated Time of Departure)

(en: Equipment under Test)

(en: Failure Mode and Effect Analysis)

(en: International Maritime Organization)

(en: International Electrotechnical Commission)

(en: International Organisation for
Standardization)

(en: Maritime Safety Committee)
(en: Officer of the Watch)

(en: Performance Standards)

Standardséatze zur Kommunikation in der Schifffahrt (en: Standard Marine Communication Phrases)

Schutz des Lebens auf See

variabler Entfernungskennzeichner

Full document details: DIN EN 61924-2:2013-09

(en: Safety Of Life At Sea)

(en: Variable Range Marker)
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Foreword

The text of document 80/677/FDIS, future edition 1 of IEC 61924-2, 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 61924-2:2013.

The following dates are fixed:

e latest date by which the document has (dop) 2013-10-09
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2016-01-09
standards conflicting with the
document have to be withdrawn

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 61924-2:2012 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 60812:2006 NOTE Harmonized as EN 60812:2006 (not modified).
IEC 61924:2006 NOTE Harmonized as EN 61924:2006 (not modified).
ISO 9241-12 NOTE Harmonized as EN I1SO 9241-12.
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MARITIME NAVIGATION AND
RADIOCOMMUNICATION EQUIPMENT AND SYSTEMS -
INTEGRATED NAVIGATION SYSTEMS -

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

1 Scope

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). In addition, it takes account of IMO Resolution A.694(17) to which IEC 60945 is
associated. When a requirement in this standard is different from IEC 60945, the requirement
of this standard takes precedence.

NOTE 1 IEC 61924:2006 specifies the minimum requirements for the design, manufacture, integration, methods
of testing and required test results for an integrated navigation system to comply with the earlier IMO requirements
of Resolution MSC 86(70), Annex 3. Integrated navigation systems in accordance with IEC 61924:2006 are not
suitable for installation after 1 January 2011.

NOTE 2 All text of this standard, whose wording is identical to that in IMO Resolution MSC.252(83) will be printed
in italics and the Resolution and paragraph number indicated between brackets.

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 Ilatest 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 (all parts), Maritime navigation and radiocommunication equipment and systems —
Digital interfaces

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

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

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

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

IEC 61174:2008, Maritime navigation and radiocommunication equipment and systems —
Electronic chart display and information system (ECDIS) — Operational and performance
requirements, methods of testing and required test results
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IEC 62065:2002, Maritime navigation and radiocommunication equipment and systems -—
Track control systems — Operational and performance requirements, methods of testing and
required test results

IEC 62288:2008, Maritime navigation and radiocommunication equipment and systems —
Presentation of navigation-related information on shipborne navigational displays — General
requirements, methods of testing and required test results

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

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

IMO A.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/ICAOQO, 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.302(87), Performance standards for Bridge Alert Management (BAM)

ISO 11674:2006, Ships and marine technology — Heading control systems

3 Terms, definitions and abbreviations

3.1 Terms and definitions

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

3.11

accuracy

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

3.1.2

added value

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

3.1.3
aggregated alert
alert indicating the existence of multiple individual alerts of the same kind
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3.1.4

aid to navigation

AtoN

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

3.1.5

alarm

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

3.1.6

alert

announcing abnormal situations and conditions requiring attention, decision and/or action.
Alerts are divided in three priorities: alarms, warnings and cautions

3.1.7
alert announcements
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 alerts

alerts where graphical e.g. radar, ECDIS, information at the task station directly assigned to
the function generating the alert is necessary, as decision support for the evaluation the alert
related condition

3.1.14

Category B alerts

alerts where no additional information for decision support is necessary besides the
information which can be presented at the central alert management HMI
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3.1.15

caution

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

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

3.1.17

configuration in use

sub-systems (e.g. sensors and sources, MFD workstations, automatic 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 NAVTEX

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, e.g. 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

the part of a system an operator interacts with. The interface is the aggregate of means by
which the users interact with a machine, device, and system (the system). The interface
provides means for input, allowing the users to control the system and output, allowing the
system to inform the users

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

3.1.35
integrated navigation system
INS
a composite navigation system which performs at least the following tasks: collision
avoidance, route monitoring thus providing “added value” for the operator to plan, j
gmasp g P Plan, TsgEift{ents
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safely navigate the progress of the ship. The INS allows meeting the respective parts of
SOLAS regulation V/19 and supports the proper application of SOLAS regulation V/15

3.1.36
inspection
visual check of equipment or documentation

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

3.1.38

integrity

ability of the INS to provide the user with information within the 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

3.1.39

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

3.1.40

known hazard

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

3.1.41

latency

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

3.1.42

leg
ship’s intended ground track between two waypoints

3.1.43

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.q., life buoy and life belt, performance of a return manoeuvre
etc.)

3.1.44

manufacturer

organisation responsible for the production of all or some of the parts of the INS, including the
responsibility that these parts meet their appropriate international standards

Note 1 to entry: A manufacturer may also be the system integrator.

3.1.45
marking
visual or logical indication of the status of displayed or transferred information
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3.1.46

mode

setting of a group of parameters determining the behaviour (operational modes) or the Human
Machine Interface (HMI) (display modes) or the control functions (control modes) of the
equipment and/or its sensors

3.1.47

mode awareness

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

3.1.48

multifunction display

MFD

a single visual display unit that can present, either 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

the 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 modes
modes of operation depending on the sea area

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

3.1.55
part
individual INS subsystem, equipment or functional module

3.1.56

partial integrations

smaller integrations which are not covering the tasks “route monitoring” and “collision
avoidance”
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3.1.57

passage

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

3.1.58

performance check

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

3.1.59

plausibility of data

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

3.1.60

processing

event that an instance in the system with additional knowledge is monitoring incoming alerts
and is aggregating or revaluating those alerts via a command action

Note 1 to entry: Processing describes a system-released activity not an operator activity. An operator triggered
acknowledgement in this context is not "processing".

3.1.61

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

3.1.62
redundancy
use of data, function or hardware of equal type and quality

3.1.63

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
standard.

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

3.1.65

route

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

Note 1 to entry: The route may include time of departure and/or ship's speed as well as parameters and limits for
safe navigation such as off-track/cross-track limit, turn radius, time references, etc. as defined in IMO Resolution
A.893(21).
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3.1.66

route monitoring

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

3.1.67
safety related automatic functions
automatic functions that directly impinge on hazards to ship or personnel, e.g., target tracking

3.1.68
search and rescue mode
display mode for operations of a ship involved in search and rescue actions

3.1.69
selected route or track
route or track which has been chosen for monitoring the performance of the navigation

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

3.1.70

sensor

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

3.1.71
sensor/source modules
modules comprising the sensor/source requirements

3.1.72
ship’s primary movement
the longitudinal directional, lateral directional and heading-rotational movement of the ship

3.1.73

simple operator action

a 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

3.1.74

single operator action

a 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

3.1.75

situation awareness

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

3.1.76

source

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

3.1.77
system alerts
alerts related to equipment failure or loss (system failures) Documents
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3.1.78
system data
data that is used by the system for the processing and display of essential information

Note 1 to entry: System data of the same type is from a similar type of source. System data, at least for primary
navigation data, has been checked for integrity.

3.1.79

system function

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

3.1.80

system integrator

the organization responsible for ensuring that the INS complies with the requirements of this
standard

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

3.1.82

task station

multifunction display with dedicated controls providing the possibility to display and operate
any navigational tasks. A task station is part of a workstation.

3.1.83
track
path to be followed over ground

3.1.84
track control
control of the ship movement along a track in conformance with MSC 74(69) Annex 2

3.1.85
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

3.1.86

vessel

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

3.1.87

voyage

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

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

3.1.88
warning
announcing a situation or condition requiring attention but no-immediate attention or action by
the bridge team. Warnings are presented for precautionary reasons to make the bridge team
aware of changed conditions which are not immediately hazardous, but may become so, if no
forward-looking decision is made or action is taken
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3.1.89
waypoint
geographically defined position used as reference for navigation along a leg, track or route

3.1.90

workstation

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

3.2 Abbreviations

BAM Bridge Alert Management

CAM Central Alert Management

EBL Electronic Bearing Line

ETA Estimated Time of Arrival

ETD Estimated Time of Departure
EUT Equipment Under Test

FMEA Failure Mode and Effect Analysis

IMO International Maritime Organization
IEC International Electrotechnical Commission
ISO International Organization for Standardization

MSC Maritime Safety Committee

OOW  Officer Of the Watch

PS Performance Standards

SMCP Standard Marine Communication Phrases
SOLAS Safety Of Life At Sea

VRM Variable Range Marker

4 MSC resolutions

4.1 General

The following resolutions made it necessary to supply this standard.

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

e “Route monitoring”

e “Collision avoidance”

and may provide manual and/or automatic navigation control functions.

(MSC.252(83)/2.1.3.1) An alert management is a part of the INS. The scope and the
requirements of the alert management are specified in module C (Clause 8).

NOTE IMO in 2010 adopted new performance standards for Bridge Alert Management in Resolution MSC.302(87).
This resolution states in paragraph 3.6 that it shall take precedence over the requirements of MSC.252(83). Where
applicable the requirements of MSC.302(87) are considered and marked with a note. ocuments
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(MSC.252(83)/2.1.3.2) The presentation of navigation control data for manual control as
specified in 7.2.5.2 of this standard is part of the INS.

(MSC.252(83)/2.1.4) Other navigational tasks/functions may also be integrated in the INS.

(MSC.252(83)/2.2.1) The tasks are allocated to, and operated by the operator on, a defined
set of multi-functional “task stations”.

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

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

e ship underway, at anchor, and moored,

e manual and automatic navigation control in different waters,

e planned routine navigation and special manoeuvres.

4.2 Purpose of integrated navigation systems

The following considerations, based on Resolution MSC.252(83), are dealt with in this
standard.

(MSC.252(83)/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(83)/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(83)/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(83)/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(83)/1.5) The INS supports mode and situation awareness.

(MSC.252(83)/1.6) The INS aims to ensure that, by taking human factors into consideration;
the workload is kept within the capacity of the operator in order to enhance safe and
expeditious navigation and to complement the mariner's capabilities, while at the same time to
compensate for their limitations.

(MSC.252(83)/1.7) The INS aims to be demonstrably suitable for the user and the given task
in a particular context of use.

(MSC.252(83)/3.1.1) The purpose of these performance standards is to support the proper
and safe integration of navigational functions and information.

(MSC.252(83)/3.1.2) The purpose is in particular:
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e to allow the installation and use of an INS instead of stand-alone navigational
equipment onboard ships; and

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

e comprehensive integration; and
e partial integration,

of navigational functions, data and equipment.

(MSC.252(83)/3.1.3) These standards supplement for INS functional requirements of the
individual Performance Standards adopted by the IMO.

4.3 Application

The following considerations concerning the application have been included in this standard.

(MSC.252(83)/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(83)/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(83)/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(83)/3.3.2) These standards contain four modules:

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

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

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

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

(MSC.252(83)/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(83)/3.4.2) Additionally, for each task integrated into the INS, the INS should fulfil
both:

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

e 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 Additionally applicable modules of specific equipment standards
(Sub-clauses of this standard) for task integrated into the INS. The modules are specified in the
appendices of these performance standards, if not specified in

the equipment standards.

Collision avoidance (7.2.4) 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) ECDIS PS (Res. MSC.232(82))

Route monitoring (7.2.3) 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(83)/3.5.1) 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:

e these performance standards; and

e 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 in compliance with
INS as

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

Tasks and functions (Subclauses
of this standard)

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

Route monitoring (7.2.3) Module A: “Database”

Module B: “Operational and functional
requirements”

Heading control system Navigation control data (7.2.5) or Res. A.342, as amended — MSC.64(67),
(HCS) Navigation status and data display

7.2.7. Annex 3
Track control system, Navigation control data and track Track Control Res. MSC.74(69), Annex 2
(TCS) control (7.2.5.3 and 7.3.2, 7.3.3) (Modules specified in Annex A)

Module B: “Operational and functional
requirements”

Presentation of AIS data Collision avoidance (7.2.4) MSC.74 (69), Annex 3

Navigation control data (7.2.5)

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

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

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

or GALILEO, Res. MSC.233(82)

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

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

Tasks and functions (Subclauses
of this standard)

or Navigation status and data
display (7.2.7)

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 this 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

e physical parts involved,
e location of tasks and functions,
e general data flow between physical and/or logical parts,

e 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.

5.3 Test site

Unless otherwise stated all tests in this standard are to be executed in a laboratory
environment with a simulator arrangement.

A simulator arrangement with the following characteristics is required:

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

e capable of simulating own ship manoeuvres;

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

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

e capable of simulating AIS targets and other AIS messages;

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

e capable to perform the testing according the individual equipment testing requirements if
testing of equipment is required for this standard (see Annex A).

The resolution and accuracy of the simulated signals shall be in accordance with the
applicable International Standards. The output signals shall comply with IEC 61162 and with
the types of interfaces supported by the EUT according to the manufacturer’s declarations.

5.4 Methods of test

This standard 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 this subclause is applicable for primary navigational data.

(MSC.252(83)/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 10 6.7.

6.1.2 Availability, validity and integrity
6.1.2.1 Requirement

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

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

Unavailable data shall be detected and indicated within a time period which is related to the
process requirements and described in the manufacturer’s documentation.

6.1.2.2 Methods of test and required results

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

Tests for validity and integrity are covered by 6.3.1 and 6.5.
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6.1.3 Failure of data exchange
6.1.3.1 Requirement

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

6.1.3.2 Methods of test and required results

Test for failure of data exchange is covered by 7.6.1.2.

6.1.4 Interfaces in general
6.1.4.1 Requirement

(MSC.252(83)/5.1.4) Interfacing to, from, and within the INS shall comply with international
standards for data exchange and interfacing as appropriate.

NOTE Information flowing within the EUT may contain proprietary data.

The INS shall support the IEC 61162 series interfaces as 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 the IEC 61162 series and that
every physical interface conforms to the IEC 61162 series.

6.1.5 Interface to alert management
6.1.5.1 Requirement

(MSC.252(83)/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
See 8.9 and 8.10.

6.2 Accuracy
6.2.1 Requirement

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

The accuracy and resolution of data derived within INS i.e. within the CCRS, distributed within
INS and provided by INS shall not be degraded below applicable performance standards of
the IMO.

6.2.2 Methods of test and required results

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

e |atitude and longitude with at least 3 decimals resolution for minutes;
o speed through water and speed over ground with at least 1 decimal resolution for knots;

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

e depth with at least 1 decimal resolution for metres.
6.3 Validity, plausibility, latency

6.3.1  Validity

6.3.1.1 Requirement

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

(MSC.252(83)/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 8.3.2.1 and 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, see 8.3.2.1.

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.

Refer to the manufacturer's FMEA documentation to identify 2 cases in different functions in
which invalid, or unavailable, CCRS output data selected for use by the EUT causes changed
conditions which require immediate attention but which are not immediately hazardous.
Confirm by observation that the EUT provides a warning within a time period which is related
to the process requirements and described in the manufacturer’s documentation.

Refer to the manufacturer's FMEA documentation to identify 2 cases in different functions in
which invalid, or unavailable, CCRS output data selected for use by the EUT will not result in
any hazardous situation. Confirm by observation that the EUT provides a caution within a time
period which is related to the process requirements and described in the manufacturer’s
documentation.
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Refer to the manufacturer's FMEA documentation to identify 2 cases in different functions in
which invalid, or unavailable, CCRS output data is not selected for use by the EUT. Confirm
by observation that the EUT provides a caution within a time period which is related to the
process requirements and described in the manufacturer’s documentation.

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

6.3.2 Plausibility
6.3.2.1 Requirement

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

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

e Checks that a value is within plausible range.

e 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(83)/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.

Confirm by observation that data not passing the plausibility check is not used by the INS.

6.3.3 Latency
6.3.3.1 Requirement

(MSC.252(83)/5.3.3.1) Data latency (timeliness and repetition rate of data) within the INS
shall not degrade the functionality specified in the relevant performance standards.

6.3.3.2 Methods of tests and required results

Refer to manufacturer’'s documentation to identify the allowed latency for each task and
function within the EUT. Confirm by analytical evaluation of manufacturer’'s documentation
that the manufacturer has identified all cases for which the latency may be an issue when
fulfilling the relevant performance standards.

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

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

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

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

(MSC.252(83)/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 may
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
same source.

6.4.1.2 Methods of test and required results
Confirm by inspection of manufacturer’s documentation that

o the EUT uses the CCRS principle to distribute navigation data to all relevant parts of the
system,
e all relevant parts of the system apply the distributed data based on the CCRS principle,

o 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.

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

6.4.2 Consistent common reference point (CCRP)
6.4.2.1 Requirement

(MSC.252(83)/5.4.2.1) The INS shall use a single consistent common reference point for all
spatially related information. For consistency of measured ranges and bearings, the
recommended reference location shall be the conning position. Alternative reference locations
may be used where clearly indicated or distinctively obvious. The selection of an alternative
reference point shall not affect the integrity monitoring process.

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

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

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

NOTE 1 An example of a temporarily specified alternative reference location may be the reference for radar
presentation (CCRP versus radar antenna position).

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

e installation process supports the CCRP concept e.g. the installation manual includes
description of offset adjustments for connected sensors providing spatially related data;

e 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:

e 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,;

e if an alternative reference location is provided, observe that, when used, the affected
information is clearly indicated or distinctively obvious;

e if any automatic control function is provided and if an alternative reference location is
provided, confirm by observation for each automatic control function that upon changing
reference location the performance of the 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:

e own ship’s position;

e EBL, VRM, cursor and range rings;

e target range and bearing;

e closest point of approach (CPA);

e time to closest point of approach (TCPA);

e parallel index lines;

e course over ground;

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

In above condition confirm by observation that all other items within the EUT are presented
using either:
e the same reference point as above; or

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

e own ship’s position;

e EBL, VRM, cursor and range rings;

e target range and bearing;

e closest point of approach (CPA);

e time to closest point of approach (TCPA);

e parallel index lines;

e course over ground;

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

In above condition confirm by observation that all other items within the task station are
presented using either:
e the temporarily specified alternative reference location as above clearly indicated; or

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

Confirm by observation that the output data in interfaces of the EUT include the POS
sentence, see Annex F, and are referenced either to the CCRP or a permanently assigned
alternative reference location and not affected by selection of an alternative reference point.

6.4.3 Consistency of thresholds
6.4.3.1 Requirement

(MSC.252(83)/5.4.3.1 The INS shall support the consistency of thresholds for monitoring and
alert functions.

(MSC.252(83)/5.4.3.2) The INS shall ensure by automatic means that consistent thresholds
are used by different parts of an INS, where practicable.

Cross track limit threshold for monitoring route shall be common for track control (IEC 62065)
and route monitoring (IEC 61174).

(MSC.252(83)/5.4.3.3) A caution may be given when thresholds entered by the bridge team
differ from thresholds set in other parts of the INS.

6.4.3.2 Methods of test and required results
Confirm by observation that the following thresholds are consistent:

o depth below keel (IEC 61174);

o safety depth (IEC 61174);

o safety contour (IEC 61174);

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

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

o limits used for verification of monitored route against safety contour and areas or objects

of interest (IEC 61174);
« CPA/TCPA (IEC 62388); EOCU?‘;hehtSH b
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e if provided BCR/BCT (IEC 62388);
e approach time to critical point (IEC 61174);

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

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

If users are allowed to select inconsistent thresholds then confirm by observation that a

caution is given when a different threshold is entered into a part of EUT and that this is clearly
indicated as long as a different threshold is in use.

6.5 Integrity monitoring
6.5.1 Requirement

As minimum this subclause is applicable for primary navigational data.

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

(MSC.252(83)/5.5.2) The integrity of information shall be verified by comparison of the data
derived independently from at least two sensors and/or sources, if available.

(MSC.252(83)/5.5.3) The INS shall provide manual or automatic means to select the most
accurate method of integrity monitoring from the available sensors and/or sources.

(MSC.252(83)/5.5.4) A clear indication of the sensors and sources of data selected for
integrity monitoring shall be provided.

(MSC.252(83)/5.5.5) The INS shall provide a warning, if integrity verification is not possible or
failed.

The results of integrity monitoring shall be:

o Passed = integrity verification passed.
e Failed
e Doubtful

integrity verification not passed.

integrity verification not possible.
The system shall provide at least the following methods for integrity monitoring:

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

¢ heading: comparison between two heading sensors.
The system shall provide at least one of the following methods for integrity monitoring:

e speed through water: comparison between two STW sensors;
o speed through water: comparison with a SOG from SDME;
e speed through water: comparison with a SOG from EPFS.

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

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

e speed and course over ground: comparison with a STW sensor together wit i
e 'Doiifiients
Document Sharing Hub

Full document details: DIN EN 61924-2:2013-09


http://www.avadocuments.com/doc/din-en-61924-2-2013-09
http://www.avadocuments.com/doc/din-en-61924-2-2013-09

DIN EN 61924-2:2013-09

- 30 - 61924-2 © IEC:2012(E)

e speed and course over ground: comparison with a SOG and COG from EPFS.
The system shall provide at least one of the following methods for integrity monitoring:

e depth: comparison with a second depth sensor,

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

e time: comparison with a second EPFS sensor,

e time: comparison with internal clock.
The system may provide the following methods for integrity monitoring:

o heading: comparison between heading sensor and COG sensor when SOG is high enough
for reliable comparison.

Other equivalent methods may be provided for integrity monitoring

(MSC.252(83)/5.5.6) Data which fails the integrity monitoring function or data where integrity
monitoring is not possible shall not be used for automatic control systems/functions.

In the above cases for track control the fall-back arrangements specified in IEC 62065 for
unavailable sensor data are to be followed.

If integrity monitoring of heading data or speed data is not possible the requirements of
paragraph MSC.252(83)/12.7 for fallback arrangements and maintaining minimum basic
operation should be followed for heading control (see 7.7.8.4). In case the integrity monitoring
fails and the system is not able to determine the faulty source the operator should select the
source manually.

6.5.2 Methods of test and required results

Confirm by inspection of manufacturer's documentation that each mandatory method is
provided and which additional methods are available.

Confirm by observation that the EUT provides either manual or automatic means to select the
most accurate method for integrity monitoring.

Confirm by observation that the EUT provides clear indication of sensors and sources of data
selected for integrity monitoring.

Confirm by observation of each available method that:
e with simulated errors (disturbances, jumps) exceeding the thresholds in use the integrity
monitoring works as documented by manufacturer;

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

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

If automatic control systems/functions are provided, then confirm by observation that when
data fails the integrity monitoring or when integrity monitoring of data is not possible, this
results in appropriate (i.e. as specified in related equipment standard) fall-back arrangements
for unavailable sensor data.
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6.6 Marking of-data
6.6.1 Requirement

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

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

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

Table 3 — Marking of data

Validity Plausibility Integrity INS data marking Remark
check check monitoring . . )
Validity Plausibility Integrity
flag or status status
Status (e.g. NSR) (e.g.
flag NSR)
or
Mode
indicator
(e.g.
GLL)
Fail Fail Not possible Invalid No Failed Data cannot be used
within INS
Fail Pass Not possible Invalid Yes Failed Data cannot be used
within INS unless
relevant performance
standards specifically
allow use of invalid
data
Pass Fail Not possible Invalid No Failed Data cannot be used
within INS
Pass Pass Not possible due Valid Yes Doubtful Data cannot be used
to lack of second for automatic control
sensor, source or function(s)
method
Pass Pass Fail Valid Yes Failed Data cannot be used
for automatic control
function(s)
Pass Pass Pass Valid Yes Passed Data is suitable for any
use
NOTE For “data cannot be used for automatic control function(s)”, see 6.5.1.

6.6.2 Methods of tests and required results

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

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

6.7 Selection of sensors and sources
6.7.1 Requirement

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

Documents

Document Sharing Hub

Full document details: DIN EN 61924-2:2013-09


http://www.avadocuments.com/doc/din-en-61924-2-2013-09
http://www.avadocuments.com/doc/din-en-61924-2-2013-09

DIN EN 61924-2:2013-09

-32 - 61924-2 © IEC:2012(E)

(MSC.252(83)/5.7.1) INS shall provide two user selectable sensor/source selection modes
when multiple sensors/sources are available; manual sensor/source selection mode and
automatic sensor/source selection mode.

(MSC.252(83)/5.7.2) In manual sensor/source selection mode it shall be possible to select
individual sensors/sources for use in the INS. In case a more suitable sensor/source is
available this shall be indicated.

(MSC.252(83)/5.7.3) In automatic sensor/source selection mode, the most suitable
sensors/sources available shall be automatically selected for use in the INS. It shall further be
possible to manually exclude individual sensors/sources from being automatically selected.
The manufacturer shall declare the criteria and procedures for selecting and deselecting the
most suitable sensors/sources (see 9.1).

6.7.2 Methods of test and required results

Confirm by observation and inspection of the content of the operating manuals (see 9.1) that:

o the EUT provides two alternative methods for selection of sensors/sources to be used:
manual and automatic mode;

e in manual mode an indication is provided when a more suitable sensor/source is available;

e in automatic mode the EUT automatically selects between sensors/sources according to
the manufacturer’s description;

e it is possible to manually exclude individual sensors/sources from being automatically
selected and used.

7 Module B — Task related requirements for Integrated Navigation Systems

71 Description

(MSC 252/6.1) The design of the INS should ease the workload of the bridge team and pilot in
safely and effectively carrying out the navigation functions incorporated therein, compared to
an equivalent set of standalone non-integrated equipment.

(MSC 252/6.2) The integration should provide all functions, depending of the task for which
the INS is used and configured, to facilitate the tasks to be performed by the bridge team and
pilot in safely navigating the ship.

(MSC 252/6.3) Each part of the INS should comply with all applicable requirements adopted
by the IMO, including the requirements of this standard.

NOTE 1 For guidance, see 4.3, Table 1 and Table 2.

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

(MSC 252/6.5) The integration of functions of individual equipment into the INS should not
degrade the performance below the requirements specified for the individual equipment by the
IMO

(MSC 252/6.6) Alerts should be generated and presented according to Module C (Clause 8).

NOTE 2 The IMO alert requirements above may be different from the requirements available in the individual
performance standards. This standard describes what to do within the EUT of the INS. If there are differences
regarding alerts between individual equipment performance standards and the INS performance sta rd, the INS
performance standard overrides the individual performance standards for the EUT of the INS rB(:)(_':umen'l:.,cj
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7.2 Task and functional requirements for an INS
7.21 General
7.2.1.1 Requirement

(MSC 252/7.1.1) The configuration of the INS shall be modular and task-oriented. The
navigational tasks of an INS are classified as “Route planning“, “Route monitoring®, “Collision
avoidance®, “Navigation control data”, “Status and data display“ and “Alert management”.
Each of these tasks comprises the respective functions and data.

(MSC 252/7.1.2) All tasks of an INS shall use the same electronic chart data and other
navigational databases such as routes, maps, tide information.

(MSC 252/7.1.3) If Electronic Navigational Charts (ENCs) are available, they shall be used as
common data source for INS.

(MSC 252/7.1.4) 7.2.2 to 7.2.5 and 7.2.7 apply, if the respective task is integrated into the
INS.

NOTE The CCRS principle also applies to ENC charts and updates, routes for monitoring and user created
navigation material (such as “Radar maps” (IEC 62388:2007, 8.10), “Symbols, lines, areas and text notes”
(IEC 61174:2008, 5.5.1) etc.).

7.2.1.2 Methods of test and required results

Confirm by analytical evaluation that the system meets each requirement.

7.2.2 Task “Route planning”
7.2.2.1 ECDIS performance standards related mandatory functions and data
7.2.211 Requirement

(MSC 252/7.2.1)The INS shall provide the Route planning functions and data as specified in
Module A and B of the revised ECDIS performance standards (Resolution MSC.232(82)).
(See IEC 61174.)

7.2.21.2 Methods of test and required results

Confirm by observation that the system provides the Route planning functions and data as
specified in Module A and B of the valid ECDIS performance standards and related IEC
standards.

7.2.2.2 Procedures for voyage planning
7.2.2.21 Requirement

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

(A.893(21)/3.2) The detailed voyage or passage plan shall include the following factors:

1 the plotting of the intended route or track of the voyage or passage on appropriate scale
charts: the true direction of the planned route or track shall be indicated, as well as all
areas of danger, existing ships' routeing and reporting systems, vessel traffic services,
and any areas where marine environmental protection considerations apply;

2 the main elements to ensure safety of life at sea, safety and efficiency of navigation, and
protection of the marine environment during the intended voyage or paSﬁge; such
elements shall include, but not be limited to: ocuments

Document Sharing Hub

Full document details: DIN EN 61924-2:2013-09


http://www.avadocuments.com/doc/din-en-61924-2-2013-09
http://www.avadocuments.com/doc/din-en-61924-2-2013-09

DIN EN 61924-2:2013-09

- 34 - 61924-2 © IEC:2012(E)

2.1 safe speed, having regard to the proximity of navigational hazards along the
intended route or track, the manoeuvring characteristics of the vessel and its
draught in relation to the available water depth;

2.2 necessary speed alterations en route, e.g., where there may be limitations because
of night passage, tidal restrictions, or allowance for the increase of draught due to
squat and heel effect when turning;

2.3 minimum clearance required under the keel in critical areas with restricted water
depth;

2.4  positions where a change in machinery status is required;

2.5 course alteration points, taking into account the vessel's turning circle at the
planned speed and any expected effect of tidal streams and currents;

2.6 the method and frequency of position fixing, including primary and secondary
options, and the indication of areas where accuracy of position fixing is critical and
where maximum reliability must be obtained;

7.2.2.2.2 Methods of test and required results

Confirm by analytical evaluation that the system is capable of supporting the relevant
procedures as described above.

7.2.2.3 Additional mandatory functions
7.2.2.3.1 Requirement
(MSC 252/7.2.3) The INS shall provide means for
e administering the route plan (store and load, import, export, documentation,

protection),

e having the route check against hazards based on the planned minimum under keel
clearance specified by the mariner,

e checking of the route plan against manoeuvring limitation, if available in the INS,
based on parameters turning radius, rate of turn (ROT), wheel-over and course
changing points, speed, time, ETAs,

e drafting and refining the route plan against meteorological information if available in
the INS

NOTE “If available in the INS” means if this option is supported by EUT, the manufacturer shall declare which
functions are available.

7.2.2.3.2 Methods of test and required results
Execute successively the following steps:

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

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

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

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

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

e unprotect the route plan “Test 27;
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e confirm by observation that now adding a waypoint is possible;
o set safety contour as 10 m and perform check of route plan “Test 2”;

¢ confirm by observation that the system is able to detect and display this violation of the
safety contour.

If check against manoeuvring limitations is available in the EUT, execute successively the
following steps:

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

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

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

e confirm by observation that the EUT is able to detect a turning radius which will require a
higher rate of turn than is possible for the ship when sailing at 80 % of the maximum
speed;

e confirm by observation that the EUT is able to detect if two waypoints both with 90° and
1,0 NM radius turns are so close to each other that the wheel-over or course change point
for the second waypoint is before the end of turn of the first waypoint;

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

e confirm by observation that the EUT is able to inform the user that it is impossible to meet
the selected ETA for the given ETD.

If check against meteorological information is available in the EUT, execute successively the
following steps:

e confirm by observation that the EUT is able to draft a suitable route between two user
given waypoints which is able to benefit from favourable items (e.g. wind, current, etc.)
and able to avoid unfavourable items (e.g. wind, current, waves, etc.) as specified in the
operator manual provided by the manufacturer;

e confirm by observation that the EUT allows the user to refine the drafted route plan by
changing criteria to judge favourable and unfavourable conditions and by accepting user
input of non-changeable waypoint locations.

7.2.3 Task “Route monitoring”
7.2.3.1 Mandatory functions
7.2.3.11 Requirements

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

7.2.3.1.2 Methods of tests and required results

Confirm by observation that the system provides the route monitoring functions as specified in
Module A and B of the valid ECDIS performance standards and related IEC standards.

7.2.3.2 Additional mandatory functions
7.2.3.21 Requirements

(MSC 252/7.3.2) The INS shall provide capability for

e optionally overlaying radar video data on the chart to indicate navigational objects,
restraints and hazards to own ship in order to allow position monitoring evalyation and

object identification, ocuments
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