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Anwendungsbeginn

Anwendungsbeginn fir die von CENELEC am 2016-10-05 angenommene Europaische Norm als DIN-Norm
ist 2017-05-01.

Fir DIN EN 61162-1:2011-09 und DIN EN 61162-1 Berichtigung 1:2014-04 besteht eine Ubergangsfrist bis
2019-10-05.

Nationales Vorwort
Vorausgegangener Norm-Entwurf: E DIN EN 61162-1:2015-11.

Fir dieses Dokument ist das nationale Arbeitsgremium K 738 ,Elektronische Navigationsinstrumente® der
DKE Deutsche Kommission Elektrotechnik Elektronik Informationstechnik in 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 ein Dokument ohne Angabe
des Ausgabedatums und ohne Hinweis auf eine Abschnittsnummer, eine Tabelle, ein Bild usw.) bezieht sich
die Verweisung auf die jeweils aktuellste Ausgabe des in Bezug genommenen Dokuments.

Fir den Fall einer datierten Verweisung im normativen Text bezieht sich die Verweisung immer auf die in
Bezug genommene Ausgabe des Dokuments.

Der Zusammenhang der zitierten Dokumente mit den entsprechenden Deutschen Dokumenten ergibt sich,
soweit ein Zusammenhang besteht, grundsatzlich Gber die Nummer der entsprechenden IEC-Publikation.
Beispiel: IEC 60068 ist als EN 60068 als Europdische Norm durch CENELEC Ubernommen 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 Anwender der vorliegenden Norm der englischen Sprache als Fachsprache bedienen, wird die
Englische Fassung der EN 61162-1 verdffentlicht. Zu deren Abschnitt 1, der den Anwendungsbereich
festlegt, und Abschnitt 3, der die Begriffe festlegt, wurde eine Ubersetzung angefertigt und als Nationaler
Anhang NA der vorliegenden Norm hinzugefigt. Fir einige der verwendeten Begriffe existieren keine
gebrauchlichen deutschen Benennungen, da sich die deutschen Anwender in der Regel ebenfalls der engli-
schen Benennungen bedienen. Diese Norm steht nicht in unmittelbarem Zusammenhang mit Rechtsvor-
schriften und ist nicht als Sicherheitsnorm anzusehen.

Das Original-Dokument enthalt Bilder in Farbe, die in der Papierversion in einer Graustufen-Darstellung
wiedergegeben werden. Elektronische Versionen dieses Dokuments enthalten die Bilder in der originalen
Farbdarstellung.

Anderungen

Gegentber DIN EN 61162-1:2011-09 und DIN EN 61162-1 Berichtigung 1:2014-04 wurden folgende
Anderungen vorgenommen:
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a) In Tabelle 4 wurden neue Kennungen hinzugeflgt;

b) die Meldungen CBR und MEB wurden entfernt, da sie jetzt nur durch auf dem Festland betriebene AlS-
Gerate verwendet werden;

c) neue Meldungen ACN, ALC, ALF, ARC, HCR, HRM, MOB, NSR, RLM, RRT, SM1, SM2, SM3, SM4 und
SMB wurden hinzugeflgt;

d) ABK, ABM, GNS, NAK, NRM, RMC, ROR und TTD wurden Uberarbeitet;

e) die Testmethoden im Anhang B wurden Uberarbeitet.
Friilhere Ausgaben

DIN EN 61162-1: 1996-10, 2001-08, 2008-09, 2011-09
DIN EN 61162-1 Berichtigung 1: 2014-04
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Nationaler Anhang NA
(informativ)

Auszugsweise Ubersetzung""

Die deutsche Ubersetzung hat Empfehlungscharakter und kann nur die ungefahre Begrifflichkeit in Deutsch
wiedergeben. Unter Experten wird empfohlen, ausschlie3lich die englischen Fachbegriffe zu verwenden, um
die Gefahr von Missverstandnissen zu reduzieren.

1 Anwendungsbereich

Dieser Teil 1 der Normenreihe |IEC 61162 enthalt die Anforderungen an Datenkommunikation zwischen
elektronischen Instrumenten, Navigationseinrichtungen und Funkkommunikationsgeraten fir die Seeschiff-
fahrt, die Uber ein geeignetes System miteinander verbunden sind.

Dieser Teil 1 soll die serielle Ein-Weg-Datenubertragung von einem einzelnen Datensender zu einem oder
mehreren Datenempfangern unterstitzen. Die Daten liegen in druckbarem ASCII-Format vor und kdnnen
Informationen beinhalten, wie z. B. Position, Geschwindigkeit, Wassertiefe, Frequenznutzung usw. Typische
Meldungslangen sind von 11 bis hdchstens 79 Zeichen und erfordern eine typische Ubertragungsgeschwin-
digkeit von in der Regel nicht mehr als einer Meldung je Sekunde.

Die elektrischen Festlegungen dieser Norm sollen keine Anwendungen mit hohen Bandbreiten, wie z. B.
Radar oder Bildibertragung, oder groRe Datenbank- und Filetransfers mit hohen Datenraten unterstiitzen.
Wegen fehlender Garantie fir die Meldungsibertragung und nur eingeschrankter Moglichkeit zur
Fehlerprufung sollte die vorliegende Norm nur mit Bedacht in Sicherheitsanwendungen angewendet werden.

Fir Anwendungen mit hdheren Datenraten sollte auf die IEC 61162-2 verwiesen werden.

Bei Anwendungen fur auf dem Festland betriebene AlIS-Gerate sollte auf die Normenreihe IEC 62320
verwiesen werden.

3 Begriffe

3.1 Aligemeines

Die Ublichen Begriffe sind im Glossar im Anhang A festgelegt. Im Konfliktfall werden die Begriffe immer, wenn
moglich, entsprechend den Verweisungen im Abschnitt 2 verstanden.

3.2 Begriffe
Fir die Anwendung dieses Dokuments gelten die folgenden Begriffe.

3.21

Datensender

(en: talker)

jegliche Einrichtung, die Daten an andere Gerate sendet

Anmerkung 1 zum Begriff:  Die Art des Datensenders wird durch ein 2-Zeichen-Kiirzel gekennzeichnet, wie in 8.2
aufgefuihrt (siehe Tabelle 4).

3.2.2

Datenempfanger

(en: listener)

jegliche Einrichtung, die Daten von einem anderen Gerat empfangt

N Nationale FuRnote: Die Nummerierung aus IEC 61162-1:2016-08 wurde beibehalten.
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NORME EUROPEENNE
EUROPA'SCHE NORM December 2016

ICS 47.020.70 Supersedes EN 61162-1:2011

English Version

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

Matériels et systemes de navigation et de Navigations- und Funkkommunikationsgerate und -systeme
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This European Standard was approved by CENELEC on 2016-10-05. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the respons bility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2016 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.
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European foreword

The text of document 80/799/FDIS, future edition 5 of IEC 61162-1, 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 61162-1:2016.
The following dates are fixed:
e latest date by which the document has to be implemented at (dop) 2017-07-05

national level by publication of an identical national

standard or by endorsement

¢ latest date by which the national standards conflicting with the (dow) 2019-10-05
document have to be withdrawn

This document supersedes EN 61162-1:2011.

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 61162-1:2016 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 61023 NOTE Harmonized as EN 61023.

IEC 61097-1 NOTE Harmonized as EN 61097-1.
IEC 61108-1 NOTE Harmonized as EN 61108-1.
IEC 61108-2 NOTE Harmonized as EN 61108-2.
IEC 61108-3 NOTE Harmonized as EN 61108-3.
IEC 61108-4 NOTE Harmonized as EN 61108-4.
IEC 61993-2 NOTE Harmonized as EN 61993-2.
IEC 61996-1 NOTE Harmonized as EN 61996-1.
IEC 61996-2 NOTE Harmonized as EN 61996-2.
IEC 62065 NOTE Harmonized as EN 62065.

IEC 62252 NOTE Harmonized as EN 62252.

IEC 62287-1 NOTE Harmonized as EN 62287-1.

Full document details: DIN EN 61162-1:2017-05

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/din-en-61162-1-2017-05
http://www.avadocuments.com/doc/din-en-61162-1-2017-05

IEC 62287-2

IEC 62288

IEC 62320-1

IEC 62320-2

IEC 62320-3

IEC 62388

ISO 9875

ISO 11606

Full document details: DIN EN 61162-1:2017-05

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

Harmonized as EN 62287-2.

Harmonized as EN 62288.

Harmonized as EN 62320-1.

Harmonized as EN 62320-2.

Harmonized as EN 62320-3.

Harmonized as EN 62388.

Harmonized as EN ISO 9875.

Harmonized as EN ISO 11606.

DIN EN 61162-1:2017-05
EN 61162-1:2016

Documents$

Document Sharing Hub


http://www.avadocuments.com/doc/din-en-61162-1-2017-05
http://www.avadocuments.com/doc/din-en-61162-1-2017-05

DIN EN 61162-1:2017-05
EN 61162-1:2016

CONTENTS

=R U] o] oT=F= T {0 T =111 o] o [ 2
INTRODUCTION .. e e e, 10
1 ST o7 ] o 1P 11
2 NOIMAtiVE FEIEIENCES ... it 11
3 Terms and defiNitioNS ... 13
3.1 GBNIAl o et 13
3.2 Terms and definitioNs ... 13

4  Manufacturer's documentation ... .. ... 13
5  Hardware specCification ... ... e 13
5.1 GBNEIAL .. 13
5.2 INtEIrCONNECTING WIFE ... ittt 13
5.3 Conductor definitioNS ... 13
54 Electrical connections/shield requirements ..o 14
5.5 (0701 0] T=To1 (o] SR PPN 14
5.6 Electrical signal characteristics .........ooiiii i 14
5.6.1 GBNEIAl .. 14
5.6.2 Signal state definitions..........ooi 14
5.6.3 Talker drive CIrCUILS ... e 14
5.6.4 Listener receive CirCUItS ... 14
5.6.5 Electrical isolation ... 15
5.6.6 Maximum VOItage ON DUS ... 15

6 Data tranNSMIS S ON oo 15
Data format ProtoCOl........oui i 16

7.1 (00 F=1 = To3 1] PPN 16
7.1.1 GBNEIAl .. 16
7.1.2 Reserved CharacCters........coooiiii i 16
7.1.3 Valid CharacCters. ... ..o 16
7.1.4 Undefined characters... ... 16
7.1.5 Character SYMDbDOIS .. ..o 16

7.2 T o £ 16
7.2.1 S 1T T P 16
7.2.2 AdAress field ..o 16
7.2.3 Data flelds ..o 17
7.2.4 ChecksUm field ... ... 18
7.2.5 Sequential message identifier field............oooiiiii i 18

7.3 SN BN CES .o e 19
7.3.1 General StrUCTUIE ... .o e 19
7.3.2 Description of approved Sentences .........ooiiiiiiiiii 19
7.3.3 Parametric SENTENCES . ... 19
7.3.4 Encapsulation sentencCes ... 20
7.3.5 QUETY SENTENCES ..ouiiitiii ettt e e e 22
7.3.6 Proprietary SENtENCES ... 23
7.3.7 CommaNd SENEENCES ....viiniii i e 24
7.3.8 Valid SENTENCES ... 24

Documents

Document Sharing Hub

Full document details: DIN EN 61162-1:2017-05


http://www.avadocuments.com/doc/din-en-61162-1-2017-05
http://www.avadocuments.com/doc/din-en-61162-1-2017-05

DIN EN 61162-1:2017-05
EN 61162-1:2016

7.3.9 MUIti-SENtENCE MESSAGES .. ittt 25
7.3.10 Sentence transmission tiMiNg........oooiiii i 25
7.3.11 Additions to approved SENtENCES........ccviiiii i 25
7.4 Error detection and handling ... 25
7.5 Handling of deprecated SeNteNCES ......ciiviiiiiiii 25
8 Data CON BNt e e 26
8.1 Character definitions ... ..o 26
8.2 Field definitions ... 28
8.3 APProVEd SENEENCES ... e 31
8.3.1 General formMat. ... ..o 31
8.3.2 AAM — Waypoint arrival @alarm ... 31
8.3.3 ABK — AIS addressed and binary broadcast acknowledgement..................... 31
8.3.4 ABM — AIS addressed binary and safety related message ..................oocee. 32
8.3.5 ACA — AIS channel assignment MeSSage .......coevviuiiiiiiiiiiiiice e 33
8.3.6 ACK — Acknowledge alarm ... 35
8.3.7 ACN — Alert COMMANG. .. ..o e e eaas 35
8.3.8 ACS — AIS channel management information source ............cc.cooiiiiiininnn. 36
8.3.9 AIR — AIS interrogation requUest........ccooiiiiiii i 36
8.3.10 AKD — Acknowledge detail alarm condition............c...cooiiiiii 37
8.3.11 ALA — Report detailed alarm condition............ccoooiiiiiiiiii 38
8.3.12 ALC — Cyclic alert list. ... e 39
8.3.13 ALF — Alert SENTENCE ...uuiiiii i 40
8.3.14 ALR — Set alarm state ... 42
8.3.15 APB - Heading/track controller (autopilot) sentence B...............ccccoooiiiiinnnin 42
8.3.16 ARC — Alert command refused ... 43
8.3.17 BBM — AIS broadcast binary message.........ccoviuiiiiiiiiiiiii e 44
8.3.18 BEC - Bearing and distance to waypoint — Dead reckoning .......................... 45
8.3.19 BOD — Bearing origin to destination ............ccooiiiiiii 45
8.3.20 BWC - Bearing and distance to waypoint — Great circle........................o..... 45
8.3.21 BWR — Bearing and distance to waypoint — Rhumb line................................ 46
8.3.22 BWW — Bearing waypoint to waypoint ..o 46
8.3.23 CUR — Water current layer — Multi-layer water currentdata .......................... 47
8.3.24 DBT — Depth below transducCer... .. .o 47
8.3.25 DDC — Display dimming CONtrol..........cco.ouiiniiii e 47
8.3.26 DOR — Door status detection...... ... 48
8.3.27 D I I 1Y o ) S 49
8.3.28 DSC - Digital selective calling information ..o 49
8.3.29 DSE - Expanded digital selective calling ...........cc.cooiiiiiiiiiieee 50
8.3.30 DTM — Datum referencCe ... ..o e 51
8.3.31 EPV — Command or report equipment property value...............cccoeeveiiienennnn. 52
8.3.32 ETL — Engine telegraph operation status...........c..oooiiiii 53
8.3.33 EVE — General event MeSSage......ccuiiiiiiiiiiie e 54
8.3.34 FIR — Fire detection .. ..o e 54
8.3.35 FSI — Frequency set information.............c.ooiiiiii 55
8.3.36 GBS — GNSS satellite fault detection...........coooi 56
8.3.37 GEN — Generic binary information ..o 58
8.3.38 GFA — GNSS fix accuracy and integrity .........coooviiiiiiii e, 59
8.3.39 GGA - Global positioning system (GPS) fix data ..............ccoeoviiiiiniinn. 59
Documentg

Document Sharing Hub

Full document details: DIN EN 61162-1:2017-05


http://www.avadocuments.com/doc/din-en-61162-1-2017-05
http://www.avadocuments.com/doc/din-en-61162-1-2017-05

DIN EN 61162-1:2017-05
EN 61162-1:2016

8.3.40 GLL — Geographic position — Latitude/longitude ..............cccooiiiiiiiniininn, 60
8.3.41 GNS — GNSS fiX data...ccueieieiiieii e 61
8.3.42 GRS — GNSS range residuals .......ooeiiiiiiii e 64
8.3.43 GSA — GNSS DOP and active satellites ..........ccocoiiiiiiiiiiiii, 65
8.3.44 GST — GNSS pseudorange noise statistics.........ccocoviiiiiiiiiiii e, 67
8.3.45 GSV — GNSS satellites iN VIEW ... 68
8.3.46 HBT — Heartbeat supervision sentence ...........c.oooviiiiiiiiiiiciciee 69
8.3.47 HCR — Heading correction report ... 70
8.3.48 HDG - Heading, deviation and variation.............cc.cooiiiii i, 71
8.3.49 HDT — Heading true .....oui e 71
8.3.50 HMR — Heading monitor reCeIVe ... ..o, 71
8.3.51 HMS — Heading monitor Set .. ... 72
8.3.52 HRM — heel angle, roll period and roll amplitude measurement device.......... 72
8.3.53 HSC — Heading steering command...........c.oooiiiiiiiiiiiii e 73
8.3.54 HSS — Hull stress surveillance Systems.........ccooviiiiiiiiiiiii e, 73
8.3.55 HTC — Heading/track control command; HTD — Heading /track control data..73
8.3.56 LR1 — AIS long-range reply sentence 1 ......ccoiiiiiiiiiiiiiii e 75
8.3.57 LR2 — AIS long-range reply sentence 2 .........ccooviiiiiiiiiiiii e 75
8.3.58 LR3 — AIS long-range reply sentence 3 .......coiiiiiiiiiiiiiii e 76
8.3.59 LRF — AIS long-range funCtion ..o 76
8.3.60 LRI — AIS long-range interrogation ...........c.ooeiiiiiiiiiiiii e 77
8.3.61 MOB — Man over board notification ... 78
8.3.62 MSK — MSK receiver interface ..........oooviiiiiiiii 80
8.3.63 MSS — MSK receiver signal status ... 80
8.3.64 MTW — Water temperature ... 80
8.3.65 MWD — Wind direction and speed ...........oouiiiiiiiiiiii e 80
8.3.66 MWV — Wind speed and angle ... 81
8.3.67 NAK — Negative acknowledgement....... ..o 81
8.3.68 NRM — NAVTEX reCeiver Mask .......ciiuiiiiiiiiii e 82
8.3.69 NRX — NAVTEX received MeSSage ...c.vuuiiiiiiiiiiie et 83
8.3.70 NSR — Navigation status report..........ooviiiii i, 85
8.3.71 OSD — OWN Ship data ... 86
8.3.72 POS — Device position and ship dimensions report or configuration command87
8.3.73 PRC — Propulsion remote control status...........ccccooiiiiiiiii, 88
8.3.74 RLM — Return link MesSSage .....uuiuiiii e 89
8.3.75 RMA — Recommended minimum specific LORAN-C data .............ccoeieeiennnn. 90
8.3.76 RMB — Recommended minimum navigation information................................ 90
8.3.77 RMC — Recommended minimum specific GNSS data.............ccooiiiiiiin. 91
8.3.78 ROR — Rudder order status..........ooouiiiiiiii e 92
8.3.79 ROT — Rate Of tUIN ..o e 93
8.3.80 RRT — Report route transfer..........ccooiiiiiii e, 93
8.3.81 RPM — REVOIULIONS ..o 94
8.3.82 RSA — Rudder SeNSOr @angle ... ..o 94
8.3.83 RSD — Radar system data..........coooiiiiiii e 94
8.3.84 RTE — ROULES .o 95
8.3.85 SFIl — Scanning frequency information ... 96
8.3.86 SMI — SafetyNET Message, All Ships/NavArea..........cocoveviiiiiiiiiiniiieeeeeen, 97
8.3.87 SM2 — SafetyNET Message, Coastal Warning Area............ccoocoviiiiinininiennnnn. 98
Documents

Document Sharing Hub

Full document details: DIN EN 61162-1:2017-05


http://www.avadocuments.com/doc/din-en-61162-1-2017-05
http://www.avadocuments.com/doc/din-en-61162-1-2017-05

9.1

DIN EN 61162-1:2017-05
EN 61162-1:2016

8.3.88 SM3 — SafetyNET Message, Circular Area address ..........ccocevvviiieineineennnnn. 101
8.3.89 SM4 — SafetyNET Message, Rectangular Area Address ........ccccovvvveinnenne. 103
8.3.90 SMB — IMO SafetyNET Message Body ........cccoeviiiiiiiiiiiiiceeee e, 105
8.3.91 SPW — Security password Sentence ............cooiiiiiiiiiiiiiii e 106
8.3.92 SSD — AlS ship staticdata ..., 107
8.3.93 STN — Multiple data ID ..o e 108
8.3.94 THS — True heading and status..........coooiiiiiiii e 108
8.3.95 TLB — Target [abel .. ... 108
8.3.96 TLL — Target latitude and longitude ... 108
8.3.97 TRC — Thruster control data.........coooiiiiii e 109
8.3.98 TRL — AIS transmitter-non-functioning 10g ..........ccocoviiiiiiiii 110
8.3.99 TRD — Thruster response data ..o 111
8.3.100 TTD — Tracked target data ..........cooeiiiiiii e 111
8.3.101 TTM — Tracked target message ... ..o 114
8.3.102 TUT — Transmission of multi-language text...........c.ccooiiiiiiiiiiiiii e, 114
8.3.103 TXT — TexXt tranSmiSSiON ... 115
8.3.104 UID — User identification code transmission.............cccccoeieiiiiiniiniinineeen, 116
8.3.105 VBW — Dual ground/water Speed...........oouiiiiiiiiiiii e 116
8.3.106 VDM — AIS VHF data-link message ..........oouiiiiiiiiiiiiiieceee e 117
8.3.107 VDO — AIS VHF data-link own-vessel report...........ccoeiiiiiiiiiiiiiinii, 118
8.3.108 VDR — Set and drift......c.oiiuiiiiii 118
8.3.109  VER — VEISION 1ouiiiiiiiiiiii et et e e e 119
8.3.110 VHW — Water speed and heading..........ccooiiiiiiiiii e, 119
8.3.111 VLW — Dual ground/water distance.............cooooviiiiiiiiiiiiiie e 120
8.3.112 VPW - Speed measured parallel towind ...............coooiiiiii, 120
8.3.113 VSD — AIS voyage static data...........cooiiiiii 120
8.3.114 VTG — Course over ground and ground SPeed ..........cceuueinviniiiniiniiieieieenenn, 121
8.3.115 WAT — Water level detection ..o 121
8.3.116  WCV — Waypoint closure VEIOCItY .......c.c.oviiiiiiiie e 122
8.3.117 WNC — Distance waypoint to waypoint ..o 123
8.3.118  WPL — Waypoint [0Cation ....... ... 123
8.3.119 XDR — Transducer measuremMents ... .....oc.iveiiiiiiie e 123
8.3.120 XTE — Cross-track error, measured ..........cooeoiiiiiiiiiiiii e 124
8.3.121 XTR — Cross-track error, dead reCKONING ......ccoeiiiiiiiiiiiii e 125
8.3.122 ZDA —Time and date ..o 125
8.3.123 ZDL - Time and distance to variable point...........ccoooiii, 126
8.3.124 ZFO — UTC and time from origin waypoint...........ccoooiiiiiiiiiiii e, 126
8.3.125 ZTG — UTC and time to destination waypoint.............ccooiiiiiii . 126
AP At ONS o s 126

Example parametric SENteNCES.......coviin i 126
9.1.1 GBNEIAl e 126
9.1.2 Example 1 — LORAN-C latitude/longitude ............cocooiiiiiiiii, 126
9.1.3 Example 2 — LORAN-C arrival alarm ... 127
9.1.4 Example 3 — Proprietary Sentence..........ooooiiiiiiiii 127
9.1.5 Example 4 — RMA examples. ... 128
9.1.6 Example 5 — FSI eXamples. ..o 128
9.1.7 Example 6 — MSK/MSS examples. ... ..o 129
9.1.8 Example 7 — DSC and DSE Sentences .......ccooveiiiiiiiiiiiieieeeee e, 129

Documents

Full document details: DIN EN 61162-1:2017-05

Document Sharing Hub


http://www.avadocuments.com/doc/din-en-61162-1-2017-05
http://www.avadocuments.com/doc/din-en-61162-1-2017-05

DIN EN 61162-1:2017-05
EN 61162-1:2016

9.1.9 Example 8 — FIR, DOR and WAT Sentences........cccccoevviiiiiiiiniiieiieiieeeeeene. 130
9.2 Example encapsulation SENtENCES ... 130
9.3 Examples of receiver diagrams ........coouiiuiiiiii e 130
Annex A (informative) GlOSSArY ..o s 131
Annex B (normative) Guidelines for methods of testing and required test results .............. 138
B.1 L= a1 - PP 138
B.2 Definition of environmental conditions for the tests.........cccoiiiiiii . 138
B.3 Examination of the manufacturer's documentation..............c.ccoooiiiiiiiiin, 138
B.4 Test Of NArAWAIE ... e 139
B.4.1 INTErfACE UNILS. .. i 139
B.4.2 INPUL CIrCUIt 1St .. e e 139
B.4.3 Check of electrical isoOlation ...........cooiiiiii i 139
B.4.4 Maximum input voltage test...... ... 139
B.4.5 Test arrangement for performance tests according to IEC 60945................ 139
B.4.6 Test under maximum interface workload ...........c..coooviiiiii i 139
B.4.7 Test for correct parsing of sentences .........oovviiiiiiii 140
B.4.8 Test under long term conditions ..o 141
B.4.9 Protocol test of the interface of the EUT ........coooiiiiiii i 141
Annex C (normative) Six-bit binary field conversion............coooiiiiiiiiii 147
Annex D (normative) Alarm system fields ... ... 150
Annex E (informative) Example of use of FIR, DOR and WAT sentences.......................... 159
E.1 Example of the use of system status messages.........ccccoeeiiiiiiiiiiiicice, 159
E.2 Use of system diviSiOn COUES ... 159
E.3 Send complete Status ..o 160
E.4 Change measurement point status ..........cooiiiiiii 161
E.5 Point status change during a status update ...............cooiiiii 161
E.6 Failure in @ sub-System .. ... 161
E.7 Status updates when a sub-systemiisin fault ... 162
E.8 Signal a correction of a sub-system fault................ 162
Annex F (informative) Example encapsulation sentence...........ccooooiiiiiiiiii i 163
F.1 Example encapsulation Sentence ...........coooiiiiiiiiii 163
F.2 AIS VHF data-link message VDM sentence encapsulation example ................... 163
F.3 Background discussion — Encapsulation coding...........c..coooiiiiiiiiiiii, 163
F.4 Decoding the encapsulated String ... 165
F.5 Conversion from symbols to binary bits ..., 165
F.6 Organising the binary message data ..........ccooiiiiiiiiiii e 166
F.7 Interpreting the decoded binary Strings .......ccoiiiiiiii i 166
=TT o] ToTe =1 o] o VA0S PP 169
Annex ZA (normative) Normative references to international publications
with their corresponding European publications .............cccoooiiiiiii, 176
Figure 1 — Listener reCeive CIrCUIt ... ... e 15
Figure 2 — Data transmission format .........c..ooiiiiiii i 15
Figure 3 — Example 1, J-FET, N channel, opto-isolator based listener circuit..................... 130
Figure 4 — Example 2, NPN opto-isolator based listener circuit..............cc.oooii. 130
Figure C.1 — 6-bit binary code converted to valid IEC 61162-1 character........................... 148
Documents

Document Sharing Hub

Full document details: DIN EN 61162-1:2017-05


http://www.avadocuments.com/doc/din-en-61162-1-2017-05
http://www.avadocuments.com/doc/din-en-61162-1-2017-05

DIN EN 61162-1:2017-05
EN 61162-1:2016

Figure C.2 — Valid IEC 61162-1 character converted to 6-bit binary code........................... 149
Figure E.1 — Example system diagram .........oouiiiiiiiii e 160
Figure F.1 — Message data format...... ... 164
Figure F.2 — Work sheet for decoding and interpreting encapsulated string........................ 168
Table 1 — Reserved CharaCters ........o.iiiiii e 26
Table 2 — Valid CharaCters ... et e 26
Table 3 — Character SymbOl ... ... e 27
Table 4 — Talker identifier MNEMONICS .. ....oiiii e 28
Table 5 — Field tyPe SUMMIAIY ...ouiii e e et e e e e e e enaenas 30
Table B.1 — Example — Special characters ... 140
Table B.2 — EXamMPle — ParSiNg . ... 140
Table B.3 — Example — Future extensions .........cccooiiiii i 141
Table B.4 — Example — Data string GGA sent by the EUT to the test receiver (listener)..... 142
Table B.5 — Example — Checksum data sent ... 143
Table B.6 — Example — Data string GNS received by the EUT ..., 144
Table B.7 — Example — Checksum data received .............cooooiiiiiiiiiii e 146
Table B.8 — Example — Break of data line...........cccoiiiiiiii e 146
Table B.9 — Example — Receiving interval ... 146
Table B.10 — Example — TalKer 1D . ... e 146
Table C.1 — Six-bit binary field conversion table ..., 147
Table D.1 — System alarm fields .......ccooiiriii i 150
Table F.1 — Example message from ITU-R M. 1371 .. e 167
Documentg

Document Sharing Hub

Full document details: DIN EN 61162-1:2017-05


http://www.avadocuments.com/doc/din-en-61162-1-2017-05
http://www.avadocuments.com/doc/din-en-61162-1-2017-05

DIN EN 61162-1:2017-05
EN 61162-1:2016

INTRODUCTION

IEC 61162 Maritime navigation and radiocommunication equipment and systems — Digital interfaces
consists of 5 parts which specify digital interfaces for application in marine navigation,
radiocommunication and system integration, as follows:

Part 1: Single talker and multiple listeners;
Part 2: Single talker and multiple listeners, high speed transmission;
Part 3: Multiple talkers and multiple listeners — Serial data instrument network;

Part 450: Multiple talkers and multiple listeners — Ethernet interconnection;
Part 460: Multiple talkers and multiple listeners — Ethernet interconnection — Safety and security

IEC technical committee 80 interface standards are developed with input from manufacturers,
private and government organisations and equipment operators. The information is intended to
meet the needs of users at the time of publication, but users should recognise that as applications
and technology change, interface standards should change as well. Users of this standard are
advised to immediately inform the IEC of any perceived inadequacies therein.

The first edition of IEC 61162-1 was published in 1995. The second edition published in 2000
removed some sentences which were no longer in use, added some new sentences and included
details of the ship equipment defined in IMO resolutions together with appropriate sentences for
communication between them. This information was subsequently removed from the third edition
when it became the practice to specify the sentence formatters in the individual standards for
equipment.

The third edition published in 2007 introduced a re-arrangement of the text and new sentences
particularly to support the Automatic Identification System and the Voyage Data Recorder. The third
edition also introduced a further type of start of sentence delimiter. The conventional delimiter “$”
was retained for the conventional sentences which are now called parametric sentences. The new
delimiter “1” identifies sentences that conform to special purpose encapsulation.

The fourth edition removed some sentences which were not in use, added some new sentences for
new applications and made some corrections and additions. In particular the sentences of relevance
to satellite navigation receivers were expanded to facilitate the description of new satellite systems.

This fifth edition also removes some sentences which are no longer in use, adds some new
sentences for new applications and makes some corrections and additions.

Liaison has been maintained with NMEA and this edition has been aligned where appropriate with
NMEA 0183 version 4.10.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS - DIGITAL INTERFACES -

Part 1: Single talker and multiple listeners

1 Scope

This part of IEC 61162 contains the requirements for data communication between maritime
electronic instruments, navigation and radiocommunication equipment when interconnected via an
appropriate system.

This part of IEC 61162 is intended to support one-way serial data transmission from a single talker
to one or more listeners. These data are in printable ASCII form and may include information such
as position, speed, depth, frequency allocation, etc. Typical messages may be from about 11 to a
maximum of 79 characters in length and generally require transmission no more rapidly than one
message per second.

The electrical definitions in this standard are not intended to accommodate high-bandwidth
applications such as radar or video imagery, or intensive database or file transfer applications.
Since there is no provision for guaranteed delivery of messages and only limited error checking
capability, this standard should be used with caution in all safety applications.

For applications where a faster transmission rate is necessary, reference should be made to
IEC 61162-2.

For applications to shore based equipment of the automatic identification system (AIS) reference
should be made to the IEC 62320 series.

2 Normative references

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

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

IEC 61097-6, Global maritime distress and safety system (GMDSS) — Part 6: Narrowband direct-
printing telegraph equipment for the reception of navigational and meteorological warnings and
urgent information to ships (NAVTEX)

IEC 61108 (all parts), Maritime navigation and radiocommunication equipment and systems —
Global navigation satellite systems (GNSS)

IEC 61162 (all parts), Maritime navigation and radiocommunication equipment and systems -
Digital interface

IEC 61162-2:1998, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 2: Single talker and multiple listeners, high-speed transmission
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IEC 61174, Maritime navigation and radiocommunication equipment and systems — Electronic
chart display and information system (ECDIS) — Operational and performance requirements,
methods of testing and required test results

IEC 61924-2:2012, Maritime navigation and radiocommunication equipment and systems -
Integrated navigation systems — Part 2: Modular structure for INS — Operational and performance
requirements, methods of testing and required test results

IEC 61996 (all parts), Maritime navigation and radiocommunication equipment and systems -
Shipborne voyage data recorder (VDR)

ISO/IEC 8859 (all parts), Information technology — 8-bit single-byte coded graphic character sets

ISO/IEC 8859-1:1998, Information technology — 8-bit single-byte coded graphic character sets —
Part 1: Latin alphabet No.1

ISO/IEC 10646, Information technology — Universal Coded Character Set (UCS)

ITU-R Recommendation M.493, Digital selective-calling system for use in the maritime mobile
service

ITU-R M.625, Direct printing telegraph equipment employing automatic identification in the
maritime mobile service

ITU-R Recommendation M.821, Optional expansion of the digital selective-calling system for use
in the maritime mobile service

ITU-R Recommendation M.1084, Interim solutions for improved efficiency in the use of the band
156-174 MHz by stations in the maritime mobile service

ITU-R Recommendation M.1371, Technical characteristics for an automatic identification system
using time division multiple access in the VHF maritime mobile band

ITU-T Recommendation X.27/V.11:1996, Electrical characteristics for balanced double-current
interchange circuits operating at data signalling rates up to 10 Mbit/s

IMO GMDSS.1/Circ.18, Master plan of shore-based facilities for the global maritime distress and
safety system (GMDSS master plan)

IMO, International Convention on Load Lines

IMO, International SafetyNET Manual

IMO MSC.252(83), Performance standards for integrated navigation systems (INS)
IMO MSC.302(87), Performance standards for Bridge Alert Management (BAM)

IMO Publication 951E, NAVTEX Manual
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3 Terms and definitions

3.1 General

Common terms are defined in the glossary of Annex A. Where there is a conflict, terms are
interpreted, wherever possible, in accordance with the references in Clause 2.

3.2 Terms and definitions

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

3.21
talker
any device which sends data to other devices

Note 1 to entry: The type of talker is identified by a 2-character mnemonic as listed in 8.2 (see Table 4).

3.2.2
listener
any device which receives data from another device

4 Manufacturer's documentation

Operator manuals or other appropriate literature provided for equipment that is intended to meet the
requirements of this standard shall contain the following information:

a) identification of the A and B signal lines;
b) the output drive capability as a talker;

c) a list of approved sentences, noting unused fields, proprietary sentences transmitted as a talker
and transmission interval for each sentence;

d) the load requirements as a listener;
e) a list of sentences and associated data fields that are required as a listener;
f) the current software and hardware revision if this is relevant to the interface;

g) an electrical description or schematic of the listener/talker input/output circuits citing actual
components and devices used, including connector type and part number;

h) the version number and date of update of the standard for which compliance is sought.
5 Hardware specification

5.1 General
NOTE Guidelines on methods of testing are given in Annex B.
One talker and multiple listeners may be connected in parallel over an interconnecting wire. The

number of listeners depends on the output capability and input drive requirements of individual
devices.

5.2 Interconnecting wire

Interconnection between devices may be by means of a two-conductor, shielded, twisted-pair wire.

5.3 Conductor definitions

The conductors referred to in this standard are the signal lines A and B, and shield.
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5.4 Electrical connections/shield requirements

All signal line A connections are connected in parallel with all device A connections and all signal
line B connections are connected in parallel with all device B connections. The shields of all listener
cables should be connected to the talker chassis only and should not be connected at each listener.

5.5 Connector

No standard connector is specified. Wherever possible readily available commercial connectors
shall be used. Manufacturers shall provide means for user identification of the connections used.

5.6 Electrical signal characteristics
5.6.1 General

This subclause describes the electrical characteristics of transmitters and receivers.

5.6.2 Signal state definitions

The idle, marking, logical 1, OFF or stop bit states are defined by a negative voltage on line A with
respect to line B.

The active, spacing, logical 0, ON or start bit states are defined by a positive voltage on line A with
respect to line B.

It should be noted that the above A with respect to B levels are inverted from the voltage
input/output requirements of standard UARTs and that many line drivers and receivers provide a
logic inversion.

5.6.3 Talker drive circuits

No provision is made for more than a single talker to be connected to the bus. The drive circuit used
to provide the signal A and the return B shall meet, as a minimum, the requirements of ITU-T
Recommendation X.27/V.11.

5.6.4 Listener receive circuits

Multiple listeners may be connected to a single talker. The listener receive circuit shall consist of an
opto-isolator and shall have protective circuits to limit current, reverse bias and power dissipation at
the opto-diode as shown in Figure 1. Reference to example circuits is made in 9.2.

The receive circuit shall be designed for operation with a minimum change of input voltage of 2,0 V
and shall not take more than 2,0 mA from the line at that voltage.

NOTE For reasons of compatibility with equipment designed to comply with earlier versions of NMEA 0183, it is noted
that the idle, marking, logical "1", OFF or stop bit state had previously been defined to be in the range -15,0 V to +0,5 V.
The active, spacing, logical "0", ON or start bit state was defined to be in the range +4,0 V to +15,0 V while sourcing was
not less than 15 mA.
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Figure 1 — Listener receive circuit

5.6.5 Electrical isolation

Within a listener, there shall be no direct electrical connection between the signal line A, return line
B, or shield and ship’s ground or power. Isolation from ship’s ground is required.

5.6.6 Maximum voltage on bus

The maximum applied voltage between signal lines A and B and between either line and ground
shall be in accordance with ITU-T Recommendation X.27/V.11.

For protection against mis-wiring and for use with earlier talker designs, all receive circuit devices
shall be capable of withstanding 15V between signal lines A and B and between either line and
ground for an indefinite period.

6 Data transmission

Data is transmitted in serial asynchronous form in accordance with the standards referenced in
Clause 2. The first bit is a start bit and is followed by data bits, least-significant-bit first, as
illustrated by Figure 2.

The following parameters are used:

e baud rate 4 800;
e data bits 8 (D7 = 0), parity none;
e stop bits 1.

DO | D1 D2 | D3 | D4 | D5 | D6 D7 |

I— Data bits | |Stop bit

Start bit

IEC

Figure 2 — Data transmission format
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7 Data format protocol

7.1 Characters
711 General

All transmitted data shall be interpreted as ASCII characters. The most significant bit of the eight-bit
character shall always be transmitted as zero (D7 = 0).

7.1.2 Reserved characters

The reserved character set consists of those ASCII characters shown in 8.1 (Table 1). These
characters are used for specific formatting purposes, such as sentence and field delimiting, and
except for code delimiting, shall not be used in data fields.

7.1.3 Valid characters

The valid character set consists of all printable ASCII characters (HEX 20 to HEX 7E) except those
defined as reserved characters. The list of the valid character set is given in 8.1 (Table 2).

7.1.4 Undefined characters

ASCII values not specified as either “reserved characters” or “valid characters” are excluded and
shall not be transmitted at any time.

When it is necessary to communicate an 8-bit character defined by ISO/IEC 8859-1 that is a
reserved character (Table 1) or not listed in Table 2 as a valid character (e.g. in a proprietary
sentence or text sentence), three characters shall be used.

The reserved character “** (HEX 5E) is followed by two ASCII characters (0-9, A-F) representing
the HEX value of the character to be communicated. For example:

e to send heading as "127.5°", transmit “127.5 "F8”;
e to send the reserved characters <CR><LF>, transmit “*OD*0A”;

e to send the reserved character """, transmit “*5E”.

IEC 60945 states that, as a minimum requirement, English language shall be used for controls and
displays. Other languages/characters are only supported by the TUT sentence.

7.1.5 Character symbols

When individual characters are used in this standard to define units of measurement, to indicate the
type of data field, type of sentence, etc. they shall be interpreted according to the character symbol
in 8.1 (Table 3).

7.2 Fields
7.21 String

A field consists of a string of valid characters, or no characters (null field), located between two
appropriate delimiter characters.

7.2.2 Address field
7.2.2.1 General

An address field is the first field in a sentence and follows the "$" or “!” delimiter. It serves to define
the sentence. The "$" delimiter identifies sentences that conform to the conventional parametric and
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delimited field composition rules as described in 7.3.3. The "!I" delimiter identifies sentences that
conform to the special-purpose encapsulation and non-delimited field composition rules as
described in 7.3.3. Characters within the address field are limited to digits and upper case letters.
The address field shall not be a null field. Only sentences with the following three types of address
fields shall be transmitted.

7.2.2.2 Approved address field

Approved address fields consist of five digits and upper case letter characters defined by this
standard. The first two characters are the talker identifier, listed in 8.2 (Table 4). The talker
identifier serves to define the nature of the data being transmitted.

Devices that have the capability to transmit data from multiple sources shall transmit the
appropriate talker identifier (for example a device with both a GPS receiver and a LORAN-C
receiver shall transmit GP when the position is GPS-based, LC when the position is LORAN-C-
based, and IN for integrated navigation shall be used if lines of position from LORAN-C and GPS
are combined into a position fix).

Devices capable of re-transmitting data from other sources shall use the appropriate identifier (for
example GPS receivers transmitting heading data shall not transmit $§GPHCD unless the compass
heading is actually derived from the GPS signals).

The next three characters form the sentence formatter used to define the format and the type of
data. A list of sentence formatters is given in 8.3.

7.2.2.3 Query address field

The query address field consists of five characters and is used for the purpose of requesting
transmission of a specific sentence on a separate bus from an identified talker.

The first two characters are the talker identifier of the device requesting data, the next two
characters are the talker identifier of the device being addressed and the final character is the
query character “Q”.

7.2.2.4 Proprietary address field

The proprietary address field consists of the proprietary character “P” followed by a three-character
manufacturer's mnemonic code, used to identify the talker issuing a proprietary sentence, and any
additional characters as required.

NOTE A list of valid manufacturer's mnemonic codes may be obtained from NMEA (see 7.3.6).
7.2.3 Data fields
7.2.31 General

Data fields in approved sentences follow a "," delimiter and contain valid characters (and code
delimiters “*”) in accordance with the formats illustrated in 8.2 (Table 5). Data fields in proprietary
sentences contain only valid characters and the delimiter characters “,” and “*”, but are not defined
by this standard.

Because of the presence of variable data fields and null fields, specific data fields shall only be

located within a sentence by observing the field delimiters ",". Therefore, it is essential for the
listener to locate fields by counting delimiters rather than counting the total number of characters
received from the start of the sentence.
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7.2.3.2 Variable length fields

Although some data fields are defined to have fixed length, many are of variable length in order to
allow devices to convey information and to provide data with more or less precision, according to
the capability or requirements of a particular device.

Variable length fields may be alphanumeric or numeric fields. Variable numeric fields may contain a
decimal point and may contain leading or trailing zeros.

7.2.3.3 Data field types

Data fields may be alpha, numeric, alphanumeric, variable length, fixed length or fixed/variable
(with a portion fixed in length while the remainder varies). Some fields are constant, with their value
dictated by a specific sentence definition. The allowable field types are summarized in 8.2
(Table 5).

7.2.3.4 Null fields

A null field is a field of length zero, i.e. no characters are transmitted in the field. Null fields shall be
used when the value is unreliable or not available.

For example, if heading information were not available, sending data of "000" is misleading because
a user cannot distinguish between "000" meaning no data and a legitimate heading of "000".
However, a null field, with no characters at all, clearly indicates that no data is being transmitted.

Null fields with their delimiters can have the following appearance depending on where they are
located in the sentence:

non "noxn
Rl )

The ASCII NULL character (HEX 00) shall not be used as the null field.

7.2.4 Checksum field

A checksum field shall be transmitted in all sentences. The checksum field is the last field in a
sentence and follows the checksum delimiter character "*". The checksum is the eight-bit exclusive
OR (no start or stop bits) of all characters in the sentence, including "," and “*” delimiters, between
but not including the "$" or “!I” and the "*" delimiters.

The hexadecimal value of the most significant and least significant four bits of the result are
converted to two ASCII characters (0-9, A-F (upper case)) for transmission. The most significant
character is transmitted first.

Examples of the checksum field are:

$GPGLL,5057.970,N,00146.110,E,142451,A*27 and
$GPVTG,089.0,T,,,15.2,N,,,*53.

7.2.5 Sequential message identifier field

This is a field that is critical to identifying groups of 2 or more sentences that make up a multi-
sentence message. This field applies only to a single sentence formatter, and is not used to
associate different sentence formatters. This field is incremented each time a new multi-sentence
message is generated with the same sentence formatter. This field’s value is reset to zero when it is
incremented beyond the defined maximum value. This field’s maximum value, size, and format of
this field is determined by the applicable sentence definition in Clause 8. This is one of three key
fields supporting the multi-sentence message capability (see 7.3.9).
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7.3 Sentences
7.31 General structure

This subclause describes the general structure of sentences. Details of specific sentence formats
are found in 8.3. Some sentences may specify restrictions beyond the general limitations given in
this standard. Such restrictions may include defining some fields as fixed length, numeric or text
only, required to be non-null, transmitted with a certain frequency, etc.

The maximum number of characters in a sentence shall be 82, consisting of a maximum of 79
characters between the starting delimiter "$" or “!I” and the terminating delimiter <CR><LF>.

The minimum number of fields in a sentence is one (1). The first field shall be an address field
containing the identity of the talker and the sentence formatter which specifies the number of data
fields in the sentence, the type of data they contain and the order in which the data fields are
transmitted. The remaining portion of the sentence may contain zero or multiple data fields.

The maximum number of fields allowed in a single sentence is limited only by the maximum
sentence length of 82 characters. Null fields may be present in the sentence and shall always be
used if data for that field is unavailable.

All sentences begin with the sentence-starting delimiter character "$" or “!I” and end with the
sentence-terminating delimiter <CR><LF>.

7.3.2 Description of approved sentences

Approved sentences are those designed for general use and detailed in this standard. Approved
sentences are listed in 8.3 and shall be used wherever possible. When a deprecated sentence has
been replaced by an approved sentence, this is indicated in 8.3 by a note.

Other sentences, not recommended for new designs, may be found in practice.

NOTE Such sentences are listed in NMEA 0183. Information on such sentences may be obtained from the National
Marine Electronics Association (NMEA) (see 7.3.6).

An approved sentence contains, in the order shown, the following elements:

ASCII HEX Description

"$" or “!” 24 or 21 — start of sentence

<address field> — talker identifier and sentence formatter
["," <data field>] — zero or more data fields

["," <data field>]

"*" <checksum field> — checksum field

<CR><LF> 0D 0A — end of sentence

7.3.3 Parametric sentences
7.3.3.1 Description

These sentences start with the "$" delimiter, and represent the majority of sentences defined by this
standard. This sentence structure, with delimited and defined data fields, is the preferred method
for conveying information.

The basic rules for parametric sentence structures are:

e the sentence begins with the "$" delimiter;
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e only approved sentence formatters are allowed. Formatters used by special-purpose
encapsulation sentences cannot be reused. See 8.2;

e only valid characters are allowed. See 8.1 (Table 1 and Table 2);
e only approved field types are allowed. See 8.2 (Table 5);

e data fields (parameters) are individually delimited, and their content is identified and often
described in detail by this standard;

e encapsulated non-delimited data fields are NOT ALLOWED.
7.3.3.2 Structure

The following provides a summary explanation of the approved parametric sentence structure:

$aaccc, c---c*hh<CR><LF>

ASCII HEX Description
"$" 24 Start of sentence: starting delimiter.
aaccc Address field: alphanumeric characters identifying type of talker, and

sentence formatter. The first two characters identify the talker. The last
three are the sentence formatter mnemonic code identifying the data type
and the string format of the successive fields. Mnemonics will be used as
far as possible to facilitate readouts by users.

2C Field delimiter: starts each field except address and checksum fields. If it
is followed by a null field, it is all that remains to indicate no data in a
field.

c---C Data sentence block: follows address field and is a series of data fields
containing all of the data to be transmitted. Data field sequence is fixed
and identified by the third and subsequent characters of the address field
(the sentence formatter). Data fields may be of variable length and are

preceded by delimiters ",".

e 2A checksum delimiter: follows last data field of the sentence. It indicates
that the following two alpha-numeric characters show the HEX value of
the checksum.

hh Checksum field: the absolute value calculated by exclusive- OR'ing the
eight data bits (no start bits or stop bits) of each character in the
sentence between, but excluding, "$" and "*". The hexadecimal value of
the most significant and least significant four bits of the result are
converted to two ASCIlI characters (0-9, A-F (upper case)) for
transmission. The most significant character is transmitted first. The
checksum field is required in all cases.

<CR><LF> 0D 0A End of sentence: sentence terminating delimiter.

7.3.4 Encapsulation sentences
7.3.41 Description

These sentences start with the "I" delimiter. The function of this special-purpose sentence structure
is to provide a means to convey information, when the specific data content is unknown or greater
information bandwidth is needed. This is similar to a modem that transfers information without
knowing how the information is to be decoded or interpreted.

The basic rules for encapsulation sentence structures are:
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e the sentence begins with the "!" delimiter;

e only approved sentence formatters are allowed. Formatters used by conventional parametric
sentences cannot be reused. See 8.2;

e only valid characters are allowed. See 8.1 (Table 1 and Table 2);
e only approved field types are allowed. See 8.2 (Table 5);
e only six-bit coding may be used to create encapsulated data fields. See 8.2 (Table 5);

e encapsulated data fields may consist of any number of parameters, and their content is not
identified or described by this standard;

o the sentence shall be defined with one encapsulated data field and any number of
parametric data fields separated by the "," data field delimiter. The encapsulated data field
shall always be the second to last data field in the sentence, not counting the checksum
field. See 7.2.3;

e the sentence contains a "total number of sentences" field. See 7.3.4.2;
e the sentence contains a "sentence number" field. See 7.3.4.2,
e the sentence contains a "sequential message identifier" field. See 7.3.4.2;

e the sentence contains a "fill-bits" field immediately following the encapsulated data field.
The fill-bits field shall always be the last data field in the sentence, not counting the
checksum field. See 7.3.4.2.

This method to convey information is to be used only when absolutely necessary, and will only be
considered when one or both of two conditions are true, and when there is no alternative.

Condition 1: The data parameters are unknown by devices having to convey the information. For
example, the ABM and BBM sentences meet this condition, because the content is not known to the
Automatic ldentification System (AIS).

Condition 2: When information requires a significantly higher data rate than can be achieved by the
IEC 61162-1 (4 800 Bd) and IEC 61162-2 (38 400 Bd) standards, utilizing parametric sentences.

By encapsulating a large amount of information, the number of overhead characters, such as ",
field delimiters can be reduced, resulting in higher data transfer rates. It is very unusual for this
second condition to be fulfilled. As an example, an AIS has a data rate capability of 4 500
messages per minute, and satisfies this condition, resulting in the VDM and VDO sentences.

7.3.4.2 Structure

The following provides a summary explanation of the approved encapsulation sentence structure:

laaccc,x1,x2,x3,c--¢,x4*hh<CR><LF>

ASCII HEX description
" 21 start of sentence: starting delimiter.
aaccc address field: alphanumeric characters identifying type of talker, and

sentence formatter. The first two characters identify the talker. The last
three are the sentence formatter mnemonic code identifying the data type
and the string format of the successive fields. Mnemonics will be used as
far as possible to facilitate readouts by users.

" 2C field delimiter: starts each field except address and checksum fields. If it
is followed by a null field, it is all that remains to indicate no data in a
field.
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x1 total number of sentences field: encapsulated information often requires
more than one sentence. This field represents the total number of
encapsulated sentences needed. This may be a fixed or variable length,
and is defined by the sentence definitions in 8.3.

X2 sentence number field: encapsulated information often requires more
than one sentence. This field identifies which sentence of the total
number of sentences this is. This may be fixed or variable length, and is
defined by the sentence definitions in 8.3.

x3 sequential message identifier field: this field distinguishes one
encapsulated message consisting of one or more sentences, from
another encapsulated message using the same sentence formatter. This
field is incremented each time an encapsulated message is generated
with the same formatter as a previously encapsulated message. The
value is reset to zero when it is incremented beyond the defined
maximum value. The maximum value and size of this field are determined
by the applicable sentence definitions in Clause 8.

c--C data sentence block: follows sequential message identifier field and is a
series of data fields consisting of one or more parametric data fields and
one encapsulated data field. The data field sequence is fixed and
identified by third and subsequent characters of the address field (the
"sentence formatter"). Individual data fields may be of variable length and
are preceded by delimiters ",". The encapsulated data field shall always
be the second to the last data field in the sentence.

x4 fill-bits field: this field represents the number of fill-bits added to complete
the last six-bit coded character. This field is required and shall
immediately follow the encapsulated data field. To encapsulate, the
number of binary bits shall be a multiple of six. If it is not, one to five fill-
bits are added. This field shall be set to zero when no fill-bits have been
added. The fill-bits field shall always be the last data field in the
sentence. This shall not be a null field.

e 2A checksum delimiter: follows the last data field of the sentence. It
indicates that the following two alphanumeric characters show the HEX
value of the checksum.

hh checksum Field: the absolute value calculated by exclusive-OR'ing the 8
data bits (no start bits or stop bits) of each character in the sentence,
between, but excluding "!" and "*". The hexadecimal value of the most
significant and least significant four bits of the result are converted to two
ASCII characters (0-9, A-F (upper case)) for transmission. The most
significant character is transmitted first. The checksum field is required in
all transmitted sentences.

<CR><LF> 0D 0A end of sentence: sentence terminating delimiter.

7.3.5 Query sentences
7.3.51 Description

Query sentences are intended to request approved sentences to be transmitted in a form of two-
way communication. The use of query sentences implies that the listener shall have the capability of
being a talker with its own bus. Query sentences shall always be constructed with the "$" start of
sentence delimiter.

The approved query sentence contains, in the order shown, the following elements:
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ASCII HEX description

"$" 24 start of sentence

<aa> talker identifier of requester

<aa> talker identifier for device from which data is being requested
"Q" query character, identifies query address

) data field delimiter

<cce> approved sentence formatter of data being requested
"*"  <checksum field> checksum field
<CR><LF> 0D O0A end of sentence

7.3.5.2 Reply to query sentence

The reply to a query sentence is the approved sentence that was requested. The use of query
sentences requires cooperation between the devices that are interconnected. A reply to a query
sentence is not mandatory and there is no specified time delay between the receipt of a query and
the reply.

7.3.6 Proprietary sentences

These are sentences not included within this standard; these provide a means for manufacturers to
use the sentence structure definitions of this standard to transfer data which does not fall within the
scope of approved sentences. This will generally be for one of the following reasons:

a) data is intended for another device from the same manufacturer, is device specific, and not in a
form or of a type of interest to the general user;

b) data is being used for test purposes prior to the adoption of approved sentences;

c) data is not of a type and general usefulness which merits the creation of an approved sentence.
NOTE The manufacturer's reference list of mnemonic codes is a component of the equivalent specification NMEA 0183. 1

A proprietary sentence contains, in the order shown, the following elements:

ASCII HEX description

"$" 24 start of sentence

"pP" 50 proprietary sentence ID

<aaa> manufacturer's mnemonic code (The NMEA secretariat maintains

the master reference list which comprises codes registered and
formally adopted by NMEA)
[<valid characters,”” and ”,” >] manufacturer's data
"*"<checksum field> checksum field

<CR><LF> 0D 0A end of sentence
Proprietary sentences shall include checksums and conform to requirements limiting overall

sentence length. Manufacturer’s data fields shall contain only valid characters but may include “*”
and “,” for delimiting or as manufacturer’s data. Details of proprietary data fields are not included in

1 The NMEA Secretariat maintains the master reference list which comprises codes registered and formally adopted by

NMEA.

The address for the registration of manufacturer’s codes is:

NMEA 0183 Technical Standards Committee Phone: +1 410 975 9450

7 Riggs Ave e-mail: info@nmea.org
Servana Pk, Maryland 21146, USA web site http://www.nmea.org
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this standard and need not be submitted for approval. However, it is required that such sentences
be published in the manufacturer’'s manuals for reference.

7.3.7 Command sentences

Command sentences are those that provide an ability to alter or change the configuration or
operation of a device. Examples of legacy command sentences are the “HTC — Heading/Track
control command” and the “ACA — AIS channel assignment” sentences. When a command sentence
is generated in response to a Query sentence, a means to identify that the sentence has only a
status report of current settings is required.

Some command sentences cannot be queried and provide a different sentence formatter for status
information, so they should not be misinterpreted. This is the case with the HTC sentence. The HTD
sentence is provided to determine the status of a heading control system’s settings. There is a high
possibility of misinterpretation if a device receives a query sentence for a HTC sentence, and
erroneously provides the HTC sentence.

The ACA sentence is an example of a command sentence that can also be queried to determine the
status of the current settings. The ACA sentence definition provides a field that, when set to any
valid value, identifies the sentence as a status of current settings and not a command to change
settings. There is a high probability of misinterpreting this sentence because the field is used for
two distinct purposes at the same time.

To avoid any possibility of misinterpretation and to satisfy the requirements of the voyage data
recorder required to be carried on ships under the SOLAS Convention, a clear and unambiguous
means to identify that a command sentence is to be interpreted as a command or that it contains
status information only and is not a command shall be provided.

Any sentence that contains one or more command fields shall be identified as a “command
sentence”. Command sentences shall contain the “Sentence status flag” field.

Field formatter Description

a Sentence status flag. This field is a required field for any sentence designated
as a command sentence. The field distinguishes the contents of command
sentence as being commands intended to change settings or as being status
information only.

This field shall not be null.

This field shall contain an “R” when the sentence is a status report of current
settings. This may occur when the sentence is provided in response to a
query or is autonomously generated.

This field shall contain a “C” when the sentence is a configuration command
to change settings. A sentence without a “C” in this field is not a command. If
a designated command sentence cannot be queried, as stated in the
sentence’s definition, this field shall always be set to “C”.

Where data fields are NULL in a command sentence (sentence status flag =
C), there is no change in their setting. When a configuration data field is
NULL in a status report sentence (sentence status flag = R), this data field is
not configured.

7.3.8 Valid sentences

Approved sentences, query sentences and proprietary sentences are the only valid sentences.
Sentences of any other form are non-valid and shall not be transmitted on the bus.
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7.3.9 Multi-sentence messages

Multi-sentence messages may be transmitted where a data message exceeds the available
character space in a single sentence formatter. All the sentences in a multi-sentence message use
the same sentence formatter. The key fields supporting the multi-sentence message capability shall
always be included, without exception. These required fields are: total number of sentences,
sentence number, and sequential message identifier fields. Only sentence definitions containing
these fields may be used to form messages. The TUT and VDM sentences are good examples of
how a sentence is defined to provide these capabilities.

The listener should be aware that a multi-sentence message may be interrupted by a higher priority
message such as an alarm sentence, and thus the original message should be discarded as
incomplete and has to await a re-transmission. The listener has to check that multi-sentences are
contiguous.

Should an error occur in any sentence of a multi-sentence message, the listener shall discard the
whole message and be prepared to receive the message again upon the next transmission.

7.3.10 Sentence transmission timing

Frequency of sentence transmission when specified shall be in accordance with the approved
sentence definitions (see 8.3). When not specified, the rate shall be consistent with the basic
measurement or calculation cycle but generally not more frequently than once per second.

It is desirable that sentences be transmitted with minimum inter-character spacing, preferably as a
near continuous burst, but under no circumstance shall the time to complete the transmission of a
sentence be greater than 1 s.

7.3.11 Additions to approved sentences

In order to allow for improvements or additions, future revisions of this standard may modify existing
sentences by adding new data fields after the last data field but before the checksum delimiter
character "™*" and checksum field. Listeners shall determine the end of the sentence by recognition
of "<CR><LF>" and "*" rather than by counting field delimiters. The checksum value shall be
computed on all received characters between, but not including, "$" or “!” and "*" whether or not the
listener recognizes all fields.

7.4 Error detection and handling
Listening devices shall detect errors in data transmission including:

a) checksum error (see 7.2.4);
b) invalid characters (see 7.1.3);

c) incorrect length of address field (see 7.2.2), and data fields as specified within sentence
definitions;

d) time out of sentence transfer (see 7.3.10).

Listening devices shall use only correct sentences, consistent with the version of IEC 61162-1
supported by the talker devices.

7.5 Handling of deprecated sentences

Deprecated sentences are no longer recommended for sole use in new or revised designs. These
sentences are valid sentences, but due to changing circumstances it is desirable to delete or
replace these sentences.
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Generally, in each of the deprecated sentences a reference is made to a replacement sentence in
the current edition of the standard. Manufacturers are urged to use the currently recommended
sentence in new or revised designs. It is desirable that manufacturers provide both new and old
sentences whenever possible for a period of time that will serve as a phase-in period for new

sentences.

8 Data content

8.1 Character definitions

Table 1, Table 2 and Table 3 indicate character definitions.

Table 1 — Reserved characters
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ASCII HEX DEC Description
<CR> 0D 13 Carriage return
<LF> 0A 10 Line feed — End of sentence delimiter
$ 24 36 Start of sentence delimiter
* 2A 42 Checksum field delimiter
2C 44 Field delimiter
! 21 33 Start of encapsulation sentence delimiter
\ 5C 92 TAG block delimiter
A 5E 94 Code delimiter for HEX representation of
ISO/IEC 8859-1 (ASCII) characters
~ 7E 126 Reserved for future use
<del> 7F 127 Reserved for future use
Table 2 — Valid characters
ASCII HEX DEC ASCII HEX DEC ASCII HEX DEC
Space 20 32 @ 40 64 ) 60 96
Reserved 21 33 A 41 65 a 61 97
" 22 34 B 42 66 b 62 98
# 23 35 C 43 67 c 63 99
Reserved 24 36 D 44 68 d 64 100
% 25 37 E 45 69 e 65 101
& 26 38 F 46 70 f 66 102
' 27 39 G 47 71 g 67 103
( 28 40 H 48 72 h 68 104
) 29 41 | 49 73 i 69 105
Reserved 2A 42 J 4A 74 j 6A 106
+ 2B 43 K 4B 75 k 6B 107
Reserved 2C 44 L 4C 76 | 6C 108
- 2D 45 M 4D 77 m 6D 109
2E 46 N 4E 78 n 6E 110
/ 2F 47 ) 4F 79 o 6F 111
0 30 48 P 50 80 p 70 112
1 31 49 Q 51 81 q 71 113
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ASCII HEX DEC ASCII HEX DEC ASCII HEX DEC
2 32 50 R 52 82 r 72 114
3 33 51 S 53 83 s 73 115
4 34 52 T 54 84 t 74 116
5 35 53 u 55 85 u 75 117
6 36 54 \Y 56 86 v 76 118
7 37 55 w 57 87 w 77 119
8 38 56 X 58 88 X 78 120
9 39 57 Y 59 89 y 79 121

3A 58 z 5A 90 z 7A 122
; 3B 59 [ 5B 91 { 7B 123
< 3C 60 Reserved 5C 92 | 7C 124
= 3D 61 ] 5D 93 } 7D 125
> 3E 62 Reserved 5E 94 Reserved TE 126
? 3F 63 _ 5F 95 Reserved 7F 127

Table 3 — Character symbol

Symbol Definition

A Status symbol; Yes; Data valid; Warning flag clear; Auto; Ampere, ASCII

Alphabet character variable A through Z or a through z
Bar (pressure, 1 000 mb = 100 kPa (Pascal(Pa))), Bottom

O|o| o

Celsius (Degrees); Course-up

Valid character; Calculating

Destination-identification

Degrees (of arc)

Error; East; Engine
Fathoms (1 fathom equals 1,828 766 m)
Feet (1 foot equals 0,304 79 m)

m({m|O|a|o

—

Great circle; Green

Good

Compass heading; Head-up; Hertz; Humidity

oS|Il | ®

Hours; HEX number

| Inches (1 inch equals 0,025 4 m)

Input operation completed

Kilometres; km/h; kg/m3

Kilograms

r| x| x|«

Left; Local; Lost target

| Latitude; Litres; I/s

Metres; m/s; Magnetic; Manual; Cubic metres

Minutes; message

Zz|3|=Z

Nautical miles; Knots; North; North-up; Newtons

=}

Numeral; address
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Symbol Definition
P Purple; Proprietary (only when following "$" or “!”); Position sensor; Per cent; Pascal (pressure)
Q Query; Target-being-acquired
R Right; Rhumb line; Red; Relative; Reference; Radar tracking; revolutions/min (RPM)
S South; Statute miles (1 609,31 m); Statute miles/h; Shaft Salinity parts/thousand; Simulator mode
s Seconds; Six-bit number, Source-identification
T Time difference; True; Track; Tracked target
Test
U Dead reckoning estimate
u Sign, if minus "-" (HEX 2D)
\% Data invalid; No; Warning flag set; Manual; Volt
w West; Water; Wheelover
X Numeric character variable
y Longitude
Z Time

8.2 Field definitions

Field definitions are indicated in Table 4 and Table 5.

Table 4 — Talker identifier mnemonics

Talker device Identifier
Heading/track controller (autopilot)  general AG
magnetic AP
Automatic identification system Al
Bilge system Bl
Bridge navigational watch alarm system BN
BAM central alert management function CA
Communications: digital selective calling (DSC) CD
data receiver CR
satellite CS
radio-telephone (MF/HF) CT
radio-telephone (VHF) Ccv
scanning receiver CX
Direction finder DF
Duplex repeater station DU
Electronic chart system (ECS) EC
Electronic chart display and information system (ECDIS) El
Emergency locator EL
Emergency position indicating radio beacon (EPIRB) EP
Engine room monitoring system ER
Fire door controller/monitoring system FD
Fire extinguisher system FE
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Talker device Identifier
Fire detection system FR
Fire sprinkler system FS
Galileo positioning system GA
BeiDou positioning system GB
IRNSS positioning system Gl
GLONASS positioning system GL
Global positioning system (GPS) GP
QZSS positioning system GQ
Global navigation satellite system (GNSS) GN
Heading sensors: compass, magnetic HC
gyro, north seeking HE
fluxgate HF
gyro, non-north seeking HN
Hull door controller/monitoring system HD
Hull stress monitoring HS
Integrated communication system IC
Integrated instrumentation I
Integrated navigation IN
LORAN: LORAN-C LC
Network device ND
Navigation light controller NL
Proprietary code P
Radar and/or radar plotting RA
Propulsion machinery including remote control RC
Sounder, depth SD
Steering gear/steering engine SG
Serial to network gateway function (SNGF) Sl
Electronic positioning system, other/general SN
Sounder, scanning SS
Turn rate indicator TI
Microprocessor controller UP
(0<=#<=9) User configured talker identifier? U#
Velocity sensors: Doppler, other/general VD
speed log, water, magnetic VM
speed log, water, mechanical VW
Voyage data recorder VR
Watertight door controller/monitoring system WD
Water level detection system WL
Transducer YX
Timekeeper, time/date: atomic clock ZA
chronometer ZC
quartz ZQ
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Talker device Identifier
radio update yAY
Weather instrument Wi

a8 The U# talker identifier does not convey the nature of the device transmitting the sentence, and should not
be “fixed” into a unit at manufacture. This is intended for special purpose applications. The U# talker
identifier indicates that the devices talker identifier has been changed through external control.

Table 5 - Field type summary

Field type Symbol Definition

Special format fields

Status A Single character field:
A = Yes, data valid, warning flag clear

V = No, data invalid, warning flag set

Latitude LI Fixed/variable length field:

degrees/minutes and decimal — two fixed digits of degrees,
two fixed digits of minutes and a variable number of digits
for a decimal fraction of minutes. Leading zeros always
included for degrees and minutes to maintain fixed length.
The decimal point and associated decimal fraction are
optional if full resolution is not required.

Longitude YYYYY.yy Fixed/variable length field:

degrees/minutes and decimal — three fixed digits of
degrees, two fixed digits of minutes and a variable number
of digits for a decimal fraction of minutes. Leading zeros
always included for degrees and minutes to maintain fixed
length. The decimal point and associated decimal fraction
are optional if full resolution is not required.

Time hhmmss.ss Fixed/variable length field:

hours/minutes/seconds and decimal — two fixed digits of
hours, two fixed digits of minutes, two fixed digits of
seconds and a variable number of digits for decimal
fraction of seconds. Leading zeros always included for
hours, minutes and seconds to maintain fixed length.
The decimal point and associated decimal fraction are
optional if full resolution is not required.

Defined field Some fields are specified to contain pre-defined constants,
most often alpha characters. Such a field is indicated in
this standard by the presence of one or more valid
characters.

Excluded from the list of allowable characters are the
following which are used to indicate field types within this

standard: "A", "a", "c¢", "hh", "nhmmss.ss", "llIL.II", "x",
"Yyyyy.yy".

Numeric value fields

Variable numbers X.X Variable length integer or floating numeric field. Optional

leading and trailing zeros. The decimal point and
associated decimal fraction are optional if full resolution is
not required (example: 73.10 = 73.1 = 073.1 = 73). The
specific use of this formatter and restrictions (for example
integer, range) is defined in the sentence definition.

Fixed HEX field hh- Fixed length HEX numbers only, MSB on the left.
Variable HEX field h--h Variable length HEX numbers only, MSB on the left.
Fixed six-bit field SS___ Fixed length six-bit coded characters only. See Annex C for

field conversions.

Variable six-bit field $--S Variable length six-bit coded characters only. See Annex C
for field conversions.
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Field type

Symbol

Definition

Information fields

Variable text c--C Variable length valid character field.

Fixed alpha field aa- Fixed length field of upper-case or lower-case alpha
characters.

Fixed number field XX- Fixed length field of numeric characters.

Fixed text field cc- Fixed length field of valid characters.

definition.

The following considerations have to be taken into account:
e Spaces should only be used in variable text fields.

e A negative sign "-" (HEX 2D) is the first character in a field if the value is negative. When used, this
increases the specified size of fixed length fields by one. The sign is omitted if the value is positive.

. Units of measure fields are appropriate characters from the symbol table (Table 3) unless a specific
unit of measure is indicated.

e Fixed length field definitions show the actual number of characters. For example, a field defined to
have a fixed length of 5 HEX characters is represented as hhhhh between delimiters in a sentence

8.3 Approved sentences

8.3.1 General format

General format of printed sentence information:

{mnemonic} — {name}

{definition paragraph}

$--{sentence}

{field descriptions}

start of sentence and talker ID

8.3.2 AAM - Waypoint arrival alarm

Status of arrival (entering the arrival circle, or passing the perpendicular of the course line) at

waypoint c--c.

$--AAM, A, A x.x, N, c--c*hh<CR><LF>

Units of radius, nautical miles

t L L Waypoint ID

Arrival circle radius
Status: A = perpendicular passed at waypoint; V = not passed
Status: A = arrival circle entered; V = not entered

8.3.3 ABK - AIS addressed and binary broadcast acknowledgement

The ABK-sentence is generated when a transaction, initiated by reception of an ABM, AIR, or BBM
sentence, is completed or terminated. This sentence provides information about the success or
failure of a requested ABM broadcast of either ITU-R M.1371 Messages 6 or 12. The ABK process
utilises the information received in ITU-R M.1371 Messages 7 and 13. Upon reception of either a
VHF Data-link Message 7 or 13, or the failure of Messages 6 or 12, the AIS unit delivers the ABK
sentence to the external application. This sentence is also used to report to the external application
the AIS unit’'s handling of the AIR (ITU-R M.1371 Message 15) and BBM (ITU-R M.1371 Messages
8, 14, 25 and 26) sentences. The external application initiates an interrogation through the use of

the AIR-sentence,
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or a broadcast through the use of the BBM sentence. The AIS unit generates an ABK sentence to
report the outcome of the ABM, AIR, or BBM broadcast process.

$--ABK, XXXXXXXXX,X,X.X,X,X*hh<CR><LF>

tu— Type of acknowledgement 5)

Message sequence number 4)
ITU-R M.1371 Message ID 3)
AIS channel of reception 2)
MMSI of the addressed AlS unit 1)

Comments:

1) Identifies the distant addressed AIS unit involved with the acknowledgement. If more than one MMSI is being
addressed (ITU-R M.1371 Messages 15 and 16), the MMSI of the first distant AIS unit, identified in the message, is the
MMSI reported here. This is a null field when the ITU-R M.1371 Message type is 8 or 14.

2) Indication of the VHF data link channel upon which a Message type 7 or 13 acknowledgement was received. An “A”
indicates reception on channel A. A “B” indicates reception on channel B.

3) This indicates to the external application the type of ITU-R M.1371 message that this ABK sentence is addressing.
Also see the message IDs listed in Comment 4.

4) The message sequence number, together with the Message ID and MMSI of the addressed AIS unit, uniquely identifies
a previously received ABM, AIR, or BBM sentence. Generation of an ABK sentence makes a sequence message
identifier available for re-use. The message ID determines the source of the message sequence number. The following
lists the source by message ID:

ITU-R M.1371 Message ID Message sequence number source

6 sequential message identifier from ABM sentence

7 addressed AIS unit’'s Message 7 sequence number

8 sequential message identifier from BBM sentence

12 sequential message identifier from ABM sentence

13 addressed AIS unit's Message 13 sequence number

14 sequential message identifier from BBM sentence

15 no source, the message sequence number should be null

25 sequential message identifier from ABM or BBM sentence (structured binary data),
26 sequential message identifier from ABM or BBM sentence (structured binary data),
70 sequential message identifier from ABM or BBM sentence (unstructured binary data),
71 sequential message identifier from ABM or BBM sentence (unstructured binary data),

5) Acknowledgements provided are:

0 = Message (6 or 12) successfully received by the addressed AIS unit,

1 = Message (6 or 12) was broadcast, but no acknowledgement by the addressed AIS unit,

2 = nmessage could not be broadcast (i.e. quantity of encapsulated data exceeds five slots),

3 = requested broadcast of Message (8, 14, 15, 25 or 26) has been successfully completed,

4 = late reception of a Message 7 or 13 acknowledgement that was addressed to this AIS unit (own ship) and

referenced as a valid transaction.

8.3.4 ABM - AIS addressed binary and safety related message

This sentence supports ITU-R M.1371 Messages 6, 12, 25 and 26 and provides an external
application with a means to exchange data via an AIS transponder. Data is defined by the
application only, not the AIS unit. This sentence offers great flexibility for implementing system
functions that use the transponder like a communications device. After receiving this sentence via
the IEC 61162-2 interface, the transponder initiates a VDL broadcast of Message 6, 12, 25, or 26.
The AIS unit will make up to four broadcasts of Messages 6 and 12. The actual number will depend
on the reception of an acknowledgement from the addressed "destination"” AIS unit. The success or
failure of reception of this transmission by the addressed AIS unit for Messages 6 and 12 is
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confirmed through the use of the "Addressed binary and safety related message acknowledgement”
ABK sentence formatter, and the processes that supports the generation of an ABK sentence. The
AIS transponder determines the appropriate communications state for transmission of Message 26
over the VHF data Link.

1--ABM, X, X, X, XXXXXXXXX,X,XX,S--S,X*hh<CR><LF>

tLL Number of fill-bits, 0 to 5 7)

Encapsulated data 6)
ITU-R M.1371 Message ID 95)
AIS channel for broadcast of the radio message 4)
The MMSI of the destination AIS unit for the ITU-R M.1371 Message 3)
— Sequential message identifier, 0 to 3 2)
— Sentence number, 1t0 9 1)
— Total number of sentences needed to transfer the message,1to 9 1)

Comments:

1) The total number of sentences required to transfer the binary message data to the AIS unit.
The first field specifies the total number of sentences used for a message, minimum value 1.
The second field identifies the order of this sentence in the message, minimum value 1.

All sentences contain the same number of fields. Successive sentences may use null fields for fields that have not
changed, such as fields 4, 5, and 6.

2) This sequential message identifier serves two purposes. It meets the requirements as stated in the IEC 61162-1
“Sequential message identifier field” description, and it is the sequence number utilized by
ITU-R M.1371 in Message types 6 and 12. The range of this field is restricted by ITU-R M1371 to 0 — 3. The sequential
message identifier value may be reused after the AIS unit provides the "ABK" acknowledgement for this number.

3) The MMSI of the AIS unit that is the destination of the message.
4) The AIS channel that shall be used for the broadcast:

0 = no broadcast channel preference,

1 = Broadcast on AIS channel A,

2 = Broadcast on AIS channel B,

3 = Broadcast message on both AIS channels, A and B.

5) The ITU-R M.1371 message Id for the following addressed Messages:
6

Binary addressed message,
12 = Addressed safety related message,

25 = Single slot binary message 25 (binary data coded using the 16-bit Application identifier),

70 = Single slot binary message 25 (unstructured binary data),

26 = Multiple slot binary message 26 with Communications State (binary data coded using the 16-bit Application
identifier),

71 = Multiple slot binary message 26 with Communications State (unstructured binary data).

6) This is the content of the "binary data" parameter for ITU-R M.1371 Message 6, or the "Safety related Text" parameter
for Message 12, or the “binary data” parameter for Message 25, or the “binary data” parameter for Message 26. The
first sentence may contain up to 48 valid Six Bit codes (288 bit). Following sentences may contain up to 60 valid Six Bit
codes (360 bit), if fields 4, 5, and 6 are unchanged from the first sentence and set to null. The actual number of valid
characters shall be such that the total number of characters in a sentence does not exceed the "82-character" limit.

7) This cannot be a null field. See “x4 “ in 7.3.4.

8.3.5 ACA - AIS channel assignment message

An AIS device can receive regional channel management information in four ways: ITU-R M.1371
Message 22, DSC telecommand received on channel 70, manual operator input, and an ACA
sentence. The AIS unit may store channel management information for future use. Channel
management information is applied based upon the actual location of the AIS device. An AIS unit is
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“using” channel management information when the information is being used to manage the
operation of the VHF receiver and/or transmitter inside the AIS unit.

This sentence is used both to enter and obtain channel management information. When sent to an
AIS unit, the ACA sentence provides regional information that the unit stores and uses to manage
the internal VHF radio. When sent from an AIS unit, the ACA sentence provides the current channel
management information retained by the AIS unit. The information contained in this sentence is
similar to the information contained in an ITU-R M.1371 Message 22. The information contained in
this sentence directly relates to the initialisation phase and dual channel operation and channel
management functions of the AIS unit as described in ITU-R M.1371.

$--ACA X llILILa,yyyyy.yy,a,lliLILa,yyyyy.yy,a,X,XXXX,X,XXXX,X,X,X,a,Xx,hhmmss.ss*hh<CR><LF>

U‘ |—Time of “in use” change 9)

In-use flag 8)
Information source 7)
Power level control 6)
Tx/Rx mode control 5)
— Channel B bandwidth 4)
— Channel B 3)
— Channel A bandwidth 4)
— Channel A 3)
— Transition zone size 2)
Region southwest corner longitude — E/W
Region southwest corner latitude — N/S
Region northeast corner longitude — E/W
Region northeast corner latitude — N/S 2)
— Sequence Number, 0to 9 1)

Comments:

1) This is used to bind the contents of the ACA and ACS sentences together. The ACS sentence, when provided by the
AIS unit, should immediately follow the related ACA sentence, containing the same sequence number. The AIS unit
generating the ACA and ACS sentences, should increment the sequence number each time an ACA/ACS pair is
created. After 9 is used the process should begin again from 0. Information contained in the ACS sentence is not
related to the information in the ACA sentence if the sequence numbers are different. When an AIS unit is queried for
an ACA sentence, the AIS unit should respond with the ACA/ACS sentence pair. When an external device is sending
an ACA sentence to the AIS unit, the sequence number may be null if no ACS sentence is being sent.

2) The resolution of the longitude and latitude fields is 1/10 minute. The range of the transition zone size is 1 to 8 nautical
miles.

3) VHF channel number, see ITU-R M.1084, Annex 4

4) Value of 0, bandwidth is specified by channel number, see ITU-R M.1084, Annex 4
Value of 1, bandwidth is 12,5 kHz.

5) Value of 0, transmit on channels A and B, receive on channels A and B,
Value of 1, transmit on channel A, receive on channels A and B,
Value of 2, transmit on channel B, receive on channels A and B,
Value of 3, do not transmit, receive on channels A and B,
Value of 4, do not transmit, receive on channel A,
Value of 5, do not transmit, receive on channel B.

6) Value of 0, high power
Value of 1, low power

7) Source identifiers:

A = ITU-R M.1371 Message 22: Channel Management addressed message,

B = ITU-R M.1371 Message 22: Channel Management broadcast geographical area message,
C = |EC 61162-1 AIS Channel Assignment sentence,

D = DSC Channel 70 telecommand,
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M = operator manual input.
This field should be null when the sentence is sent to an AIS device.

8) This value is set to indicate that the other parameters in the sentence are “in-use” by an AIS unit at the time that the
AIS unit sends this sentence. A value of “0” indicates that the parameters are not “in-use”, and a value of “1” indicates
that the parameters are “in-use”. This field should be null when the sentence is sent to an AIS mobile unit. A value of
“1” sent to a base station indicates that the parameters are “in-use”; a value of “0” indicates not “in-use”.

9) This is the UTC time that the “In-use flag” field changed to the indicated state. This field should be null when the
sentence is sent to an AlIS unit.

8.3.6 ACK - Acknowledge alarm

Acknowledge device alarm. This sentence is used to acknowledge an alarm condition reported by a
device.

$--ACK,xxx*hh<CR><LF>

Unique alarm number (identifier) at alarm source

8.3.7 ACN - Alert command

Sentences ACN, ALC, ALF and ARC are used for alert handling. Alert related communications are
described in IEC 61924-2.

This sentence is used for acknowledge, silence, responsibility transfer and to request repeat of alert
details in case the reception process has detected, based on ALC, that ALF has been missed.

Responsibility transferred is used for a special conditional state of an alert. In this state the source
of an alert indicates the alert visually as an acknowledged alert (i.e. no flashing indication nor
audible signal). In this state the source of an alert re-raises an unacknowledged alert, if the source
of the alert is unable to receive heartbeat (HBT) sentences from the sender of the sentence.

This sentence cannot be queried.

$--ACN,hhmmss.ss,aaa,x.x,x.x,c,a*hh <CR><LF>

L|— Sentence status flag 6)
Alert command, A, Q, O or S 9)

Alert Instance, 1 to 999999 4)
Alert Identifier 3)
Manufacturer mnemonic code 2)
— Time 1)

Comments:

1) Release time of the alert command. (e.g. for VDR purposes), optional can be a null field. Sender is allowed to use all
alternatives defined in Table 5 Field type summary. Receiver is allowed to ignore content of this field. If receiver does
not ignore this field it should support all alternatives defined in Table 5 Field type summary.

2) Used for proprietary alerts defined by the manufacturer. For standardized alerts this should be a null field.

3) The alert identifier is unique within a single alert source. The alert identifier is a variable length integer field of
maximum 7-digit integer. It identifies the type of the alert, e.g. a “lost target” alert. Standardized alerts use unique alert
identifiers described in equipment standards. Number range 10000-9999999 is reserved for proprietary alerts and
number ‘0’ is reserved for a command request to all alerts (e.g. alert command Q requests transmission of all alert
states). Alert Identifier examples:

“001”, “2456789”, “245”

4) The alert instance identifies the current instance of an alert to distinguish alerts of the same type (Alert identifier) and
from the same source (e.g. dangerous target). Alert instance is maximum a 6-digit integer from 1 to 999999, the
number ‘0’ indicates that the command is intended for all alert instances. Except for number ‘0’, the number of alert
instance can be freely defined by the manufacturer as long as it is unique for one type of alert (alert identifier). It is not
permitted to modify the alert instance within a life cycle of a distributed alert (from ‘active and unacknowledged’ state
until ‘normal’ state is reached). It can be also a null field, when there is only one alert of that type.

5) This should not be a null field

Documeng§

Document Sharing Hub

Full document details: DIN EN 61162-1:2017-05


http://www.avadocuments.com/doc/din-en-61162-1-2017-05
http://www.avadocuments.com/doc/din-en-61162-1-2017-05

DIN EN 61162-1:2017-05
EN 61162-1:2016

acknowledge: A
request / repeat information: Q
responsibility transfer: (0]
silence: S

6) This field should be “C” and should not be a null field. This field indicates a command. A sentence without “C” is not a
command.

8.3.8 ACS - AIS channel management information source

This sentence is used in conjunction with the ACA sentence. This sentence identifies the originator
of the information contained in the ACA sentence and the date and time the AIS unit received that
information.

$--ACS, X, XXXXXXXXX,hhmmss.ss,xx,xX,Xxxxx*hh<CR><LF>

L I— Year —
Month, 01 to 12 —— UTC

Day, 01 to 31
UTC of receipt of channel management information
MMSI of originator
— Sequence number, 0to 9 1)

Comments:

1) This is used to bind the contents of the ACA and ACS sentences together. The ACS sentence, when provided by the
AIS unit, should immediately follow the related ACA sentence, containing the same sequence number. The AIS unit
generating the ACA and ACS sentences, should increment the sequence number each time an ACA/ACS pair is
created. After 9 is used the process should begin again from 0. Information contained in the ACS sentence is not
related to the information of the ACA sentence if the sequence numbers are different. When an external device is
sending an ACA sentence to the AIS unit, the sequence number may be null if no ACS sentence is being sent.

8.3.9 AIR — AIS interrogation request

This sentence supports ITU-R M.1371 Message 10 and 15. It provides an external application with
the means to initiate requests for specific ITU-R M.1371 messages, from distant mobile or base
station, AIS units. A single sentence can be used to request up to two messages from one AIS unit
and one message from a second AIS unit, or up to three messages from one AIS unit. The message
types that can be requested are limited. The complete list of messages that may be requested can
be found within the Message 15 description in ITU-R M.1371. Improper requests may be ignored.
With Message 10 always Message 11 is requested.

The external application initiates the interrogation. The external application is responsible for
assessing the success or failure of the interrogation. After receiving this sentence, the AIS unit
initiates a radio broadcast (on the VHF Data Link) of a Message 10 or 15 — interrogation. The
success or failure of the interrogation broadcast is determined by the application using the
combined reception of the ABK-sentence and VDM sentences provided by the AIS unit. After
receiving this AIR-sentence, the AIS unit shall take no more than four seconds to broadcast the
Message 10 or 15, and the addressed distant unit(s) shall take no more than another four seconds
to respond, a total of eight seconds.

If the requested message type is 11 then a Message 10 is transmitted to only one station. The fields
of station 2 should be a null fields in this case.
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B--AIR, XXXXXXXXX, X.X, X, X. X, X, XXXXXXXXX,X.X,X,3,X.X,X.X,X.x*hh<CR><LF>

tLLMessage ID2.1, station-2 reply slot 6)

Message ID1.2, station-1 reply slot 6)
Message ID1.1, station-1 reply slot 6)
Channel of interrogation 3)
Message sub-section 3)

—Message Number requested from station-2 2)
— MMSI of interrogated station-2 4)
— Message sub-section 3)
— Second message number requested from station-1 2)
— Message sub-section 3)
— First message number requested from station-1 2)
— MMSI of interrogated station-1 1)

Comments:

1) Identifies the first distant AIS unit being interrogated. A single AIR sentence can be used to request two message
numbers from the first AIS unit.

2) The following are examples of messages that may be requested from a distant mobile AIS unit. See ITU-R M.1371
Message 15 and Message 10 description for the actual message numbers.

Message 3, Position report,

Message 5, Ship static and voyage related data, see additional information in comment 3,
Message 9, Standard SAR aircraft position report,

Message 18, Standard Class B equipment position report,

Message 19, Extended Class B equipment position report,

Message 21, Aids-to-navigation report,

Message 24, Static-data report,

Message 11, UTC and date response. In this case message 10 is transmitted.
Examples of messages that may be requested from a distant AIS base station include:
Message 4, Base station report,

Message 24, Static-data report.

3) This field is used to request a message that has been further sub-divided into alternative data structures. When
requesting a message with alternative data structures, this message sub-section field should be provided, so that the
correct sub-division of the message data is provided. If the message structure is not sub-divided into different
structures, this field should be null.

4) This identifies the second distant AIS unit being interrogated. Only one message may be requested from the second
AIS unit. The MMSI of the second AIS unit may be the same MMSI as the first AIS unit.

5) A =Channel A
B = Channel B
Null = no specific channel is being assigned. AIS mobile stations should ignore this data field.
6) Start slot number of interrogation reply, 0 to 2 249. Null if interrogation reply slot is not being assigned.

AIS mobile stations should ignore this data field.

8.3.10 AKD - Acknowledge detail alarm condition

This sentence provides for acknowledgement of a detailed alarm condition reported through ALA.

As IEC 61162-1 does not guarantee reliable transport, the designer should be very careful about
how this sentence is used. Problems can occur either when the initial alarm message was lost or
when the acknowledgement message was lost. A possible solution is to retransmit the alarm
message until acknowledgement has been received. When acknowledgement has been received,
an alarm acknowledged should be sent. This acknowledgement should be sent on all subsequent
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acknowledgements. Acknowledgements should be sent on each received alarm message after
acknowledgement and further on until the alarm acknowledgement message has been received.

$--AKD,hhmmss.ss,aa,aa,xx,xxx,aa,aa,xx *hh<CR><LF>

|— Instance of equipment/unit/item sending the
knowledgement )
Sub system indicator of system sending the
acknowledgement 4)
System indicator of system sending the
acknowledgement 3)
— Type of alarm 2)
— Instance number of equipment/unit/item 2)
— Sub system equipment indicator of original alarm source 2)
— System indicator of original alarm source 2)
— Time of acknowledgement 1)

Comments:
1) This defines the time of acknowledgement. This may be a null field.

2) These fields should contain the identical information of the corresponding fields from the ALA sentence being
acknowledged.

3) Indicator characters identifying the system sending the acknowledgement. This field is two fixed characters, see
Annex D. This may be a null field.

4) Indicator characters identifying the sub system sending the acknowledgement. This field is two fixed characters, see
Annex D. This may be a null field.

5) Instance number identifying the equipment, unit or item sending the acknowledgement. This field is two fixed numeric
characters. This may be a null field.

8.3.11 ALA - Report detailed alarm condition

This sentence permits the alarm and alarm acknowledge condition of systems to be reported. Unlike
ALR this sentence supports reporting multiple system and sub-system alarm conditions.

Dedicated sentences (for example FIR, DOR, HSS, WAT) are intended for reporting from a
dedicated alarm detection system.

As IEC 61162-1 does not guarantee reliable transport, the designer should be very careful about
how this sentence is used. Problems can occur either when the initial alarm message was lost or
when the acknowledgement message was lost. One possible solution (in some cases) is to
retransmit the alarm message until acknowledgement has been received. When acknowledgement
has been received, an alarm acknowledged should be sent. This acknowledgement should be sent
on all subsequent acknowledgements. Acknowledgements should be sent on each received alarm
message after acknowledgement and further on until the alarm acknowledgement message has
been received.

$--ALA hhmmss.ss,aa,aa,xx,xxXx,a,a,c--¢c *hh<CR><LF>

tLL Alarm’s description text 8)

Alarm’s acknowledged state 7)
Alarm condition 6)
Type of alarm (see 5)
Instance number of equipment/unit/item 4)
— Sub-system equipment indicator of original alarm source 3)
— System indicator of original alarm source 2)
— Event time 1)

Documents

Document Sharing Hub

38

Full document details: DIN EN 61162-1:2017-05


http://www.avadocuments.com/doc/din-en-61162-1-2017-05
http://www.avadocuments.com/doc/din-en-61162-1-2017-05

DIN EN 61162-1:2017-05
EN 61162-1:2016

Comments:

1) Event time of alarm condition change including acknowledgement state change. If this is not available, this should be a
null field.

2) Indicator characters as system of alarm source. This field is two fixed characters, see Annex D.

3) Indicator characters as sub-system of alarm source. This field is two fixed characters, see Annex D. For group alarms
or if no sub-system can be identified, this should be a null field.

4) Instance number identifying the equipment, unit or item. This field is two fixed numeric characters.

5) Type of alarm. This field is three fixed numeric characters as defined in Annex D, Table D.1 . Codes 900 to 999 are
user definable.

6) This field is a single character specified by the following:

N = normal state;

H = alarm state (threshold exceeded);

J = alarm state (extreme threshold exceeded);

L = alarm state (low threshold exceeded, i.e. not reached);

K = alarm state (extreme low threshold exceeded, i.e. not reached);
X = other.

7) This field is a single character specified by the following:

A = acknowledged;

V = not acknowledged;

B = broadcast (acknowledgement not applicable);
H = harbour mode;

O = override.

8) Additional and optional descriptive text/alarm detail condition tag. Maximum number of characters will be limited by
maximum sentence length and length of other fields.

8.3.12 ALC - Cyclic alert list

Sentences ACN, ALC, ALF and ARC are used for alert handling. Alert related communications are
described in IEC 61924-2.

The purpose of this sentence is to satisfy the needs for a safe and consistent data distribution with
a minimum of data traffic. Each change on an alert’'s data leads to an incremented Revision
counter. So an alert processing device only needs to check the alert entries in the ALC messages to
ensure that no ALF message has been lost. In the case where an ALF message has been lost, the
missing message can be requested by sending a request alert command (see ACN — Alert
command).

The ALC sentence provides condensed ALF sentence information. It contains the identifying data
for each present alert of one certain source/device so that the receiver can understand which ALF
has been missed (and retransmission of ALF can be requested by using ACN sentence). It shall be
published cyclically at least every 30 s by each alert generating device.

The cyclic alert list transmission shall never stop. When all alerts are in normal state the cyclic alert
list is empty, i.e. the number of alert entries is 0.

The length of this sentence is varying with the number of alerts (number of list entries) currently
generated by related instance. In cases where the needed number of entries exceeds the permitted
sentence length the number of sentences is increased.
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$--ALC,XX,XX,XX,X.X,288,X.X,X.X,X. X, eurrn.. ,aaa,X.x,Xx.x,x.x*hh <CR><LF>

I—I— Alert entry n 4)

Addltlonal Alert entries 4)
Revision counter —1— Alert entry 1 4)
Alert instance —
Alert identifier
— Manufacturer mnemonic code —
— Number of alert entries 3)
— Sequential message identifier, 00 to 99 2)
— Sentence number, 01 to 99 1)
— Total number of sentences for this message, 01 to 99 1)

Comments:

1) The first field specifies the total number of sentences used for a message, minimum value 1. The second field
identifies the order of this sentence in the message, minimum value 1. These cannot be null fields.

2) The sequential message identifier relates all sentences that belong to a group of multiple sentences (i.e. message).
Multiple sentences (see Comment 1) with the same sequential message identifier, make up one message.

3) Contains the number of alert entries transported within this sentence.
4) Alert entry 0 — n: Each alert entry consists of four fields:

. Manufacturer ldentifier (see ALF Manufacturer Identifier)

. Alert Identifier (see ALF Alert Identifier)

. Alert instance (see ALF Alert instance)

. Revision Counter (see ALF Revision Counter)

Each entry identifies a certain alert with a certain state. It is not allowed that an alert entry is split between two ALC
sentences.

8.3.13 ALF - Alert sentence

Sentences ACN, ALC, ALF and ARC are used for alert handling. Alert related communications are
described in IEC 61924-2.

This sentence is used to report an alert condition and the alert state of a device. An ALF message
shall be published for an alert each time the alert information in this sentence changes and on alert
request (see ALC — Cyclic alert list).

To transmit additional alert description text (see Comment 12), optionally a second ALF sentence
may be transmitted.

$--ALF x,x,x,hnhmmss.ss,a,a,a,aaa,Xx.X,X.X,X.X,X,c-—-c*hh <CR><LF>

I— Alert text 12)

Escalation counter, 0 to 9 11)
Revision counter, 1 to 99 10)
Alert instance, 1 to 999999 9)
Alert identifier 8)
— Manufacturer mnemonic code 7)
— Alert state, A, S, N, O, U or V 6)
— Alert priority, E, A, W or C 9)
— Alert category, A, Bor C 4)
— Time of last change 3)
— Sequential message identifier, 0 to 9 2)
— Sentence number, 1to 2 1)
— Total number of ALF sentences for this message, 1to 2 1)
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Comments:

1) The first field specifies the total number of sentences used for a message, minimum value 1. The second field
identifies the order of this sentence in the message, minimum value 1. These cannot be null fields. When the sentence
number is 2, the following Alert category, Alert priority and Alert state can be null fields.

2) The sequential message identifier relates all sentences that belong to a group of multiple sentences (i.e. message).
Multiple sentences (see Comment 1) with the same sequential message identifier, make up one message.

3) Time should represent the last time the data within the alert message has changed. For example changing the alert
text by in-/decrementing a contained counter or count down should cause a revision of alert message and a new time.
Time is an optional field. The time-field is additional information about when this happened and not used for decision
making. There is no mandatory requirement for time synchronization between the equipment. It should by either a null
field (if not used) or UTC (if used). Sender is allowed to use all alternatives defined in Table 5 Field type summary.
Receiver is allowed to ignore content of this field. If the receiver does not ignore this field it should support all
alternatives defined in Table 5 Field type summary.

4) The alert category is in compliance with the category definition as described in INS Performance Standard (IMO
MSC.252(83)) and Bridge Alert Management Performance Standard (IMO MSC.302(87)):

A, Category A: Alerts where information at operator unit directly assigned to the function generating the alert is
necessary, as decision support for the evaluation of the alert-related condition, e.g. graphical information of danger
of collision or graphical information of danger of grounding.

B, Category B: Alerts where no additional information for decision support is necessary besides the information which
can be presented using alert source and alert description text.

C, Category C: Alerts that cannot be acknowledged on the bridge but for which information is required about the status
and treatment of the alerts, e.g., certain alerts from the engine.

5) Alert priority: Emergency Alarm: E, for use with Bridge alert management
Alarm: A
Warning: w
Caution: C

6) The alert state transition is defined in IEC 61924-2:2012, Annex J

active — unacknowledged: \%
active — silenced: S
active — acknowledged or active: A
active — responsibility transferred: (0]
rectified — unacknowledged: ]
normal: N

7) Used for proprietary alerts defined by the manufacturer. For standardized alerts this should be a null field.

8) The alert identifier is unique within a single alert source. The alert identifier is a variable length integer field of
maximum a 7-digit integer. It identifies the type of the alert, e.g. a “lost target” alert. Standardized alerts use unique
alert identifiers described in equipment standards. Number range 10000-9999999 is reserved for proprietary alerts.
Alert Identifier examples:

“001”, “2456789”, “245”

9) The alert instance identifies the current instance of an alert to distinguish alerts of the same type (Alert identifier) and
from the same source (e.g. dangerous target). Alert instance is maximum a 6-digit integer from 1 to 999999, the
number ‘0’ indicates that this sentence is intended for all alert instances. Except for number ‘0’, the number of alert
instance can be freely defined by the manufacturer as long as it is unique for one type of alert (alert identifier). It is not
permitted to modify the alert instance within a life cycle of a distributed alert (from ‘active and unacknowledged’ state
until ‘normal’ state is reached). It can be also a null field, when there is only one alert of that type.

10) The revision counter is the main method to follow up-to-date status. Revision counter is also unique for each instance
of alert. Revision counter starts with 1 and the step for increment is 1. The count resets to 1 after 99 is used. Revision
counter increments on each change of content of any field of the alert.

11) The escalation counter is presenting the number of alert escalations after time expiration during the state active-
unacknowledged. The escalation counter starts with 0 and the step for increment is 1. The count resets to 1 after 9 is
used. The alert escalation can be the escalation from warning into warning (activation of audible signal only), the
escalation from warning to alarm or the escalation from alarm to alarm with activation of back-up navigator alarm.

12) This field is used for Alert title which is mandatory and for additional alert description which is optional.
. The first ALF sentence transmits the Alert title. Alert title is maximum 16 characters short form of the alert text.

. The optional second ALF sentence transmits the additional alert description. Additional alert description is the
long description of the alert. The additional alert description contains more information for decision making (i.e.
alert description text).
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. The second ALF sentence uses null fields for Time of last change, Alert category, Alert priority, and Alert state to
allow longer text. The actual number of valid characters should be such that the total number of characters in a
sentence does not exceed the “82”-character limit.

. Some equipment standards specify alert text longer than 16 characters (for example the AIS standard has defined
some alerts to be coded with ALR sentence and with text longer than 16 characters). In such cases the first ALF
sentence is used for the first 16 characters of the alert text as alert title and the second ALF sentence to carry the
full alert text.

Examples:

$11ALF,1,1,0,124304.50,A,W,A,,192,1,1,0,LOST TARGET*14<CR><LF>
$11ALF,2,1,1,081950.10,B,A,S,XYZ,0512,1,2,0,HEADING LOST*2D<CR><LF>
$11ALF,2,2,1,,,,,XYZ,0512,1,2,0,NO SYSTEM HEADING AVAILABLE*0D<CR><LF>

8.3.14 ALR - Set alarm state

Local alarm condition and status. This sentence is used to report an alarm condition on a device
and its current state of acknowledgement.

$--ALR,hhmmss.ss,xxx,A, A,c--c*hh<CR><LF>

Ll— Alarm’s description text

Alarm’s acknowledge state, A = acknowledged
V = unacknowledged
Alarm condition (A = threshold exceeded, V = not exceeded)
Unique alarm number (identifier) at alarm source
— Time of alarm condition change, UTC

8.3.15 APB - Heading/track controller (autopilot) sentence B

Commonly used by autopilots, this sentence contains navigation receiver warning flag status, cross-
track-error, waypoint arrival status, initial bearing from origin waypoint to the destination,
continuous bearing from present position to destination and recommended heading to steer to
destination waypoint for the active navigation leg of the journey.
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$--APB, A, A, x.x, a, N, A, A, X.x, a, c--C, X.X, a, X.X, a, a*hh<CR><LF>

I— Mode indicator 1) 2)

Heading to steer to destination
waypoint, magnetic or true
Bearing, present position to
destination, magnetic or true
— Destination waypoint ID
Bearing origin to destination, M/T
— Status: A = perpendicular passed at waypoint
V = perpendicular not entered
— Status: A = arrival circle entered V = arrival circle not
— XTE units, nautical miles
— Direction to steer, L/R
— Magnitude of XTE (cross track error)
— Status: A = OK or not used V = LORAN C cycle lock warning flag 2)
— Status: A = Data valid V = LORAN C blink or SNR warning 2)
V = general warning flag for other navigation systems when a
reliable fix is not available

Comments:

1) Positioning system mode indicator:
A = Autonomous mode;
D = Differential mode;
E = Estimated (dead reckoning) mode;
M = Manual input mode;
S = Simulator mode;
N = Data not valid.

2) The positioning system mode indicator field supplements the positioning system status fields (fields 1 and 2), the
status fields should be set toV = invalid for all values of mode indicator except for A = Autonomous and D =
Differential. The positioning system mode indicator should not be null fields.

8.3.16 ARC - Alert command refused

Sentences ACN, ALC, ALF and ARC are used for alert handling. Alert related communications are
described in IEC 61924-2.

This sentence is used for:

e Category A or C alerts (see IMO MSC.302(87)), for which it is illegal to accept acknowledge
or responsibility transfer, e.g. not enough information for decision support available or the
source of acknowledgement is not acceptable,

In a system working properly such attempts should not happen.

e Category B (see IMO MSC.302(87)), if the source of acknowledge is not acceptable.
$--ARC,hhmmss.ss,aaa,x.x,x.Xx,c*hh <CR><LF>

tLL Refused alert command, A, Q, O or S 5)

Alert instance, 1 to 999999 4)
Alert identifier 3)
Manufacturer mnemonic code 2)
Time 1)
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Comments:

1) Release time of the Alert Command Refused. (e.g. for VDR purposes), optional, can be a null field. Sender is allowed
to use all alternatives defined in Table 5 Field type summary. Receiver is allowed to ignore content of this field. If
receiver does not ignore this field it should support all alternatives defined in Table 5 Field type summary.

2) Used for proprietary alerts defined by the manufacturer. For standardized alerts this should be a null field.

3) The alert identifier is unique within a single alert source. The alert identifier is a variable length integer field of
maximum a 7-digit integer. It identifies the type of the alert, e.g. a “lost target” alert. Standardized alerts use unique
alert identifiers described in equipment standards. Number range 10000-9999999 is reserved for proprietary alerts.
Alert Identifier examples:

“001”, “2456789”, “245”

4) The alert instance identifies the current instance of an alert to distinguish alerts of the same type (Alert identifier) and
from the same source (e.g. dangerous target). Alert instance is maximum a 6-digit integer from 1 to 999999. The
number of alert instance can be freely defined by the manufacturer as long as it is unique for one type of alert (alert
identifier). It is not permitted to modify the alert instance within a life cycle of a distributed alert (from ‘active and
unacknowledged’ state until ‘normal’ state is reached). It can be also a null field, when there is only one alert of that

type.
5) Refused Alert Command: Indicates refused “Alert command” of corresponding ACN sentence. This should not be a null
field.
acknowledge: A
request / repeat information: Q
responsibility transfer: O
silence: S

8.3.17 BBM - AIS broadcast binary message

This sentence supports generation of ITU-R M.1371 binary Messages 8, 14, 25, and 26. This
provides the application with a means to broadcast data, as defined by the application only. Data is
defined by the application only — not the AIS. This sentence offers great flexibility for implementing
system functions that use the transponder like a digital broadcast device. After receiving this
sentence via the IEC 61162-2 interface, the AIS unit initiates a VHF broadcast of Message 8, 14,
25, or 26 within 4 s. See the ABK sentence for acknowledgement of the BBM with Messages 8 and
14. The AIS transponder determines the appropriate communications state for transmission of
Message 26 over the VHF data link.

1--BBM, x,X,X,X,XX,s--s,X*hh<CR><LF>

tLL Number of fill-bits, 0 to 5 6)

Encapsulated data 5)
ITU-R M.1371 Message ID 4)
AIS channel for broadcast of the radio message 3)
Sequential Message identifier, 0 to 9 2)
— Sentence number, 1t0 9 1)
— Total number of sentences needed to transfer the message, 1t0 9 1)

Comments:

1) The total number of IEC 61162-1 sentences required to transfer the contents of the binary message to the AIS unit.
The first field specifies the total number of sentences used for a message, minimum value 1. The second field
identifies the order of this sentence in the message, minimum value 1. All sentences contain the same number of
fields. Successive sentences may use null fields for fields that have not changed, such as fields 4
and 5.

2) The Sequential message identifier provides a message identification number from 0 to 9 that is sequentially assigned
and is incremented for each new multi-sentence message. The count resets to 0 after 9 is used. For a message
requiring multiple sentences, each sentence of the message contains the same sequential message identification
number. It is used to identify the sentences containing portions of the same message. This allows for the possibility
that other sentences might be interleaved with the message sentences that, taken collectively, contain a single
message. This value is used by the ABK sentence to acknowledge a specific BBM sentence.

3) The AIS channel that shall be used for the broadcast:

0 = no broadcast channel preference,
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1 Broadcast on AIS channel A,
2 = Broadcast on AIS channel B,
3 = Broadcast the message on both AIS channels A and B.

4) The ITU-R M.1371 Message ID for the following broadcast messages:
8 = Binary broadcast message,

14

Safety related broadcast message,

25 = Single slot binary message 25 (binary data coded using the 16-bit Application identifier),

70 = Single slot binary message 25 (unstructured binary data),

26 = Multiple slot binary message 26 with Communications State (binary data coded using the 16-bit Application
identifier),

71 = Multiple slot binary message 26 with Communications State (unstructured binary data).

5) This is the content of the "binary data" parameter for ITU-R M.1371 Messages 8, 25 or 26, or the "Safety related Text"
parameter for Message 14. The first sentence may contain up to 58 valid Six Bit codes (348 bit). The following
sentences may contain up to 60 valid Six Bit codes (360 bit), if fields 4 and 5 are unchanged from the first sentence
and set to null. The actual number of characters shall be such that the total number of characters in a sentence does
not exceed the "82-character” limit.

6) This cannot be a null field. See “x4” in 7.3.4.

8.3.18 BEC - Bearing and distance to waypoint — Dead reckoning

Time (UTC) and distance and bearing to, and location of, a specified waypoint from the dead-
reckoned present position.

$-BEC, hhmmss.ss, llILIl, a, yyyyy.yy, a, x.x, T, x.x, M, x.x, N, c--c*hh<CR><LF>

|— Waypoint ID
Distance, nautical miles
Bearing, degrees magnetic

Bearing, degrees true
Waypoint longitude, E/W
Waypoint latitude, N/S
— UTC of observation

8.3.19 BOD - Bearing origin to destination

Bearing angle of the line, calculated at the origin waypoint, extending to the destination waypoint
from the origin waypoint for the active navigation leg of the
journey.

$--BOD, x.x, T, X.x, M, c--c, c--c*hh<CR><LF>

L |— Origin waypoint ID
Destination waypoint ID

Bearing, degrees magnetic
Bearing, degrees true

8.3.20 BWC - Bearing and distance to waypoint — Great circle
Time (UTC) and distance and bearing to, and location of, a specified waypoint from present

position. $--BWC data is calculated along the great circle path from present position rather than
along the rhumb line.
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8.3.21 BWR - Bearing and distance to waypoint — Rhumb line

Time (UTC) and distance and bearing to, and location of, a specified waypoint from present
position. $--BWR data is calculated along the rhumb line from present position rather than along the
great circle path.

$--BWC, hhmmss.ss, llLIl, a, yyyyy.yy, a, x.x, T, x.x, M, x.x, N, c--c, a*thh<CR><LF>
$--BWR, hhmmss.ss, llLIl, a, yyyyy.yy, a, x.x, T, x.x, M, x.x, N, c--c, a*hh<CR><LF>

L I— Mode indicator 1)
Waypoint ID
Distance, nautical miles

Bearing, degrees magnetic
Bearing, degrees true
Waypoint longitude, E/W
Waypoint latitude, N/S
— UTC of observation

Comments:
1) Positioning system mode indicator:
A = Autonomous mode;
D = Differential mode;
E = Estimated (dead reckoning) mode;
M = Manual input mode;
S = Simulator mode;
N = Data not valid.

The mode indicator field should not be a null field.

8.3.22 BWW - Bearing waypoint to waypoint

Bearing angle of the line, between the TO and the FROM waypoints, calculated at the FROM
waypoint for any two arbitrary waypoints.

$--BWW, x.x, T, x.x, M, c--c, c--c*hh<CR><LF>

L |— FROM waypoint ID
TO waypoint ID

Bearing, degrees magnetic
Bearing, degrees true
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