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Nationales Vorwort

Die Englische Fassung des europaischen Dokuments FprEN 61996-1:2012 ,Navigations- und Funkkommuni-
kationsgerate und -systeme flr die Seeschifffahrt — Fahrtdatenaufzeichnungsgeréate (VDR) auf Seeschiffen —
Teil 1: Fahrtdatenaufzeichnungsgerat (VDR) — Leistungsanforderungen, Prifverfahren und geforderte
Prifergebnisse” (Entwurf in der Umfrage) ist unverandert in diesen Norm-Entwurf Glbernommen worden.

Die Internationale Elektrotechnische Kommission (IEC) und das Europaische Komitee fiir Elektrotechnische
Normung (CENELEC) haben vereinbart, dass ein auf IEC-Ebene erarbeiteter Entwurf fiir eine Internationale
Norm zeitgleich (parallel) bei IEC und CENELEC zur Umfrage (CDV-Stadium) und Abstimmung als FDIS (en:
Final Draft International Standard) bzw. Schluss-Entwurf fur eine Europdische Norm gestellt wird, um eine
Beschleunigung und Straffung der Normungsarbeit zu erreichen. Dem entsprechend ist das internationale
Dokument IEC 80/670/CDV:2012 ,Maritime navigation and radiocommunication equipment and systems —
Shipborne voyage data recorder (VDR) — Part 1: Voyage data recorder (VDR) — Performance requirements,
methods of testing and required test results“ unverandert in den Entwurf FprEN 61996-1:2012 Gbernommen
worden.

Das internationale Dokument wurde vom TC 80 ,Maritime navigation and radiocommunication equipment and
systems* der Internationalen Elektrotechnischen Kommission (IEC) erarbeitet.

Das Prasidium des DIN hat mit Prasidialbeschluss 1/2004 festgelegt, dass DIN-Normen, deren Inhalt sich auf
internationale Arbeitsergebnisse der Informationsverarbeitung griinden, unter bestimmten Bedingungen allein
in englischer Sprache veroffentlicht werden dirfen. Das K 738 hat mit RS_738 2012-0020 beschlossen, dass
die Bedingungen des DIN-Prasidialbeschlusses 1/2004 fiir das vorliegende Normprojekt erflillt sind.

Da sich die Benutzer der vorliegenden Norm der englischen Sprache als Fachsprache bedienen, wird die
Englische Fassung der IEC 61996-1 verdffentlicht. Zu deren Abschnitt 3, der die Abkurzungen und Begriffe
festlegt, wurde eine Ubersetzung angefertigt und als informativer Nationaler Anhang NA der vorliegenden
Norm hinzugefugt. Fir viele der verwendeten Begriffe existieren keine gebrauchlichen deutschen
Benennungen, da sich die deutschen Anwender in der Regel ebenfalls der englischen Benennungen
bedienen. Diese Norm steht nicht in unmittelbarem Zusammenhang mit Rechtsvorschriften und ist nicht als
Sicherheitsnorm anzusehen.

Bei der Abstimmung zu dem Europaischen Schluss-Entwurf bei CENELEC und dem Internationalen Schluss-
Entwurf bei IEC [Final Draft International Standard (FDIS)] sind jeweils nur ,JA/NEIN“-Entscheidungen
moglich, wobei ,NEIN“-Entscheidungen fundiert begriindet werden miissen. Dokumente, die bei CENELEC
als Europaische Norm angenommen und ratifiziert werden, sind unverandert als Deutsche Normen zu
Ubernehmen.

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

Es ist vorgesehen, auch bei der entsprechenden zukiinftigen Deutschen Norm auf die deutsche Sprach-
fassung zu verzichten und diese in der englischsprachigen Fassung zu verdffentlichen

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

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

Der Zusammenhang der zitierten Normen mit den entsprechenden Deutschen Normen ergibt sich, soweit ein
Zusammenhang besteht, grundséatzlich tber die Nummer der entsprechenden IEC-Publikation. Beispiel:

IEC 60068 ist als EN 60068 als Europaische Norm durch CENELEC tibernommen und als DIN EN 60068 ins
Deutsche Normenwerk aufgenommen.
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Anderungen
Gegenuber DIN EN 61996-1:2008-12 wurden folgende Anderungen vorgenommen:

a) Entsprechend neuer IMO-Anforderungen nach der Resolution MSC.333(90) wurde die Beschreibung der
Schutzhiillen in 4.3.4 geéndert. In 4.3.6 wurde eine neue Prifanforderung erganzt. In 4.6 wurden neue
Datentypen fur die Aufzeichnung eingefihrt. Weitere Anforderungen wurden zu 5.6 und 5.8 im
Zusammenhang mit den Anhangen E, F und G hinzugefiigt. Neue technische Anforderungen an
Konfigurationsdaten, Prifung der Betriebseigenschaften und des Bricken Alert Management Systems
wurden in 5 erganzt. Referenzen zu Anforderungen bei Alarmmeldungen entsprechend den
Anforderungen in der vorherigen Ausgabe der Norm wurden entsprechend der gegenwartigen IMO-
Empfehlungen durch Referenzen zu Vorsichtsmeldungen ersetzt. Um die neuen Anforderungen
widerzuspiegeln wurden die Prufverfahren in 6 aktualisiert.

Nationaler Anhang NA
(informativ)

NA.1 Begriffe und Abkiirzungen
Fur die Anwendung dieses Dokuments gelten die folgenden Begriffe und Abkirzungen.

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

NA.1.1 Begriffe

1.1.1

Alert [en: alert (A.1021(26)/3)]

Ankindigung auergewodhnlicher Situationen und Zusténde, die Aufmerksamkeit erfordern. Alerts gliedern
sich in vier Prioritdten: Notfallalarmmeldungen, Alarmmeldungen, Warnmeldungen und Vorsichtsmeldungen

[en: announcement of abnormal situations and conditions requiring attention. Alerts are divided in four
priorities: emergency alarms, alarms, warnings and cautions]

1.1.2

Alarmmeldung [en: alarm (A.1021(26)/3)]

Hohe Stufe eines Alerts. Ein Zustand, der sofortige Aufmerksamkeit und MafRnahmen erfordert, um die
sichere Navigation und Schiffsfiihrung zu gewahrleisten

[en: high priority of an alert. A condition requiring immediate attention and action, to maintain the safe
navigation and operation of the ship]

1.1.3

Briickenarbeitsplatz [en: bridge work station]

Position an der eine Person sein sollte, wenn sie eine der normalen Briickenaufgaben an z. B. den folgenden
Arbeitsplatzen ausfihrt:

* Kommandostand;

* Bruckennock;

* Haupt-Radar;

* Kartentisch;

 Steuermann;

* Kommunikation

[en: position at which a person is expected to be when performing one of the normal bridge duties at, for
example, the following work stations:

« centre line conning;

* bridge wing(s);

* main radar;
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* chart table;
* helmsman;
* communication]

1.1.4

Vorsichtsmeldung [en: caution (A.1021(26)/3)L]

Niedrigste Prioritdt eines Alerts. Zeigt einen Zustand an, der weder eine Alarmmeldung noch eine
Warnmeldung rechtfertigt, aber dennoch Aufmerksamkeit und besondere Beachtung der Situation oder
vorliegenden Informationen erfordert

ANMERKUNG Eine Vorsichtsmeldung wird durch eine dauerhafte optische Anzeige mit einer ausreichend detaillierten
Nachricht, um die Briickenbesatzung in die Lage zu versetzen, den Warnzustand zu identifizieren und zu behandeln. Es
ist keine Bestatigung erforderlich und die Vorsichtsmeldung sollte automatisch entfernt werden, nachdem die Situation
bereinigt ist.

[en: Lowest priority of an alert. A condition which does not warrant an alarm or warning condition, but still
requires attention and out of the ordinary consideration of the situation or of given information]

NOTE A caution is indicated by a steady visual indication with a message of sufficient detail to enable the bridge team
to identify and address the caution condition. No acknowledgement is required and the caution should be automatically
removed after the condition is rectified.

1.1.5

Kombinierte Seenotfunkbake / VDR-Kapsel [en: combined EPIRB/VDR capsule]

Eine einzelne Einheit, die alle Anforderungen einer satellitengestitzten Seenotfunkbake (entsprechend den
Ausrustungsvorschriffen nach SOLAS IV) und alle Anforderungen eines VDR (entsprechend den
Ausristungsvorschriften nach SOLAS V) erfillt

ANMERKUNG Kombinierte Seenotfunkbake / VDR-Kapsel wurde durch IMO COMSAR 8 definiert.

[en: a single unit which meets all the requirements of a satellite EPIRB (as required by the carriage
requirements of SOLAS IV) and all the requirements of a VDR (as required by the carriage requirements of
SOLAS V)]

NOTE Combined EPIRB/VDR capsule was defined by IMO COMSAR 8.

1.1.6

Konfigurationsdaten [en: configuration data (MSC.333(90)/4.10)]

Beschreiben die Schiffsausriistung, deren Installation auf dem Schiff und ihre Beziehung zum VDR. Die
Speicher- und Wiedergabe-Software nutzt diese Daten, um den Datensatz zu speichern und den Datensatz
in Informationen zu konvertieren, die eine Unfalluntersuchung wahrend der Wiedergabe unterstitzt

[en: describes the vessel's equipment, its installation on the vessel and its relation to the VDR. The storage
and playback software uses this data to store the data record and to convert the data record into information
that assists casualty investigation during playback]

1.1.7

Daten [en: data]

Teile von Informationen, die numerische Werte, Text, Audio- oder Radar-Signale und samtliche
Konfigurationsdaten beinhalten, und vom VDR zur Aufzeichnung empfangen wurden, wenn nicht besonders
festgelegt oder der Kontext etwas anderes vorschreibt

[en: any item of information received by the VDR for recording, including numerical values, text and audio or
radar signals and including all configuration data, except where specifically stated or the context dictates
otherwise]

1.1.8

Zugeordnete Ersatzstromversorgung [en: dedicated reserve power source (MSC.333(90)/4.9)]

Eine Batterie mit geeigneter Ladevorrichtung, die allein dem VDR zugeordnet ist und eine ausreichende
Kapazitat besitzt, um diesen, wie nach 5.4.2 erforderlich, zu betreiben

[en: a battery, with suitable automatic charging arrangements, dedicated solely to the VDR, of sufficient
capacity to operate it as required by 5.4.2]
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1.1.9

Finales Aufzeichnungsmedium [en: final recording medium (MSC.333(90)/4.3)]

Die Hardware-Einheiten auf denen die Daten aufgezeichnet werden, so dass der Zugriff auf eine davon die
Wiederherstellung und Wiedergabe der Daten mittels geeigneter Ausristung ermoglicht. Die Kombination
aus einem befestigten und einem frei aufschwimmenden und einem Langzeit-Aufzeichnungsmedium wird als
finales Aufzeichnungsmedium anerkannt

[en: the items of hardware on which the data is recorded such that access to any one of them would enable
the data to be recovered and played back by use of suitable equipment. The combination of a fixed recording
medium and float-free recording medium and long-term recording medium, together, is recognized as the
final recording medium]

1.1.10

Befestigtes Aufzeichnungsmedium [en: fixed recording medium (MSC.333(90)/4.4)]

Teil des finalen Aufzeichnungsmediums, das gegen Feuer, Stof3, Durchdringung und einem langeren
Aufenthalt auf dem Meeresgrund geschiitzt ist. Es soll vom Deck des gesunkenen Schiffs geborgen werden.
Es verfligt Gber eine Einrichtung zur Signalisierung der Position

[en: part of the Final Recording Medium which is protected against fire, shock, penetration and a prolonged
period on the ocean floor. It is expected to be recovered from the deck of the vessel that has sunk. It has a
means of indicating location]

1.1.11

Frei aufschwimmendes Aufzeichnungsmedium [en: float-free recording medium (MSC.333(90)/4.5)]
Teil des finalen Aufzeichnungsmediums, das nach einem Untergang frei aufschwimmt. Es verfligt Gber eine
Einrichtung zur Signalisierung der Position

[en: part of the Final Recording Medium which should float-free after a sinking. It has a means of indicating
location]

1.1.12

Langzeitaufzeichnungsmedium [en: long-term recording medium (MSC.333(90)/4.6)]

Dauerhaft installiertes Teil des finalen Aufzeichnungsmediums. Es stellt die 1angste Aufzeichnungsdauer zur
Verfugung und hat eine leicht zugéngliche Schnittstelle zum Herunterladen der gespeicherten Daten

[en: permanently installed part of the Final Recording Medium. It provides the longest record duration and has
a readily accessible interface for downloading the stored datal]

1.1.13

Wiedergabeausriistung [en: playback equipment (MSC.333(90)/4.7)]

Jegliches Datenmedium mit der Wiedergabe-Software, die Betriebsanleitung und besondere Teile, die zur
Verbindung eines handelstiblichen Laptops mit dem VDR erforderlich sind

[en: any data medium with the playback software, the operational instructions and any special parts required
for connecting a commercial-off-the-shelf laptop computer to the VDR]

1.1.14

Wiedergabe-Software [en: playback software (MSC.333(90)/4.8)]

Kopie des Software-Programms mit der Fahigkeit, die gespeicherten Daten herunterzuladen und die
Informationen wiederzugeben. Die Software sollte zu einem Betriebssystem kompatibel sein, das fir
handelslbliche Laptops verfligbar ist. Wenn nicht standardisierte oder proprietare Formate zur Speicherung
der Daten im VDR verwendet werden, sollte die Software die gespeicherten Daten in offene
Industriestandardformate konvertieren

[en: copy of the software program to provide the capability to download the stored data and play back the
information. The software should be compatible with an operating system available with commercial-off-the-
shelf laptop computers and where non-standard or proprietary formats are used for storing the data in the
VDR, the software should convert the stored data into open industry standard formats]

1.1.15

Wiedergabesystem [en: playback system]

System einschliellich der Wiedergabeausristung, das die aufgezeichneten Daten herunterladen und
wiedergeben kann
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[en: system including the playback equipment that is capable of downloading and playing back the recorded
data]

1.1.16

Schiffsdatenschreiber [en: recorder (VDR) (MSC.333(90)/4.1)]

Komplettsystem einschlieRBlich der Teile, die erforderlich sind, um die Quellen von Eingangssignalen
anzuschlieBen, die Signale zu verarbeiten und zu kodieren, das finale Aufzeichnungsmedium, die
Wiedergabeausristung, die Stromversorgung und eine zugeordnete Ersatzstromquelle

[en: complete system, including any items required to interface with the sources of input signals, their
processing and encoding, the final recording medium, the playback equipment, the power supply and
dedicated reserve power source]

1.1.17
Auflésung [en: resolution]
Kleinste nachweisbare Abstufung zwischen zwei Werten

[en: smallest detectable increment between two values]

1.1.18

Signalquelle [en: signal source (MSC.333(90)/4.2)]

Sensor oder Gerat aulRerhalb des VDR, mit dem der VDR verbunden ist und woher er Signale und Daten zur
Aufzeichnung bekommt

[en: any sensor or device external to the VDR, to which the VDR is connected and from which it obtains
signals and data to be recorded]

NA.1.2 Abkiirzungen

EPFS Elektronisches Positionsbestimmungssystem
[en: Electronic position-fixing system]
EUT Priifling [en: Equipment under test]
FFT Schnelle Fouriertransformation [en: Fast Fourier Transform]
GMDSS Weltweites Seenot- und Sicherheitsfunksystem
[en: Global maritime distress and safety system]

IMO Internationale Seeschifffahrtsorganisation [en: International Maritime Organization]
INS Integriertes Navigationssystem [en: Integrated navigation system]

ITU Internationale Fernmeldeunion [en: International Telecommunication Union]
LAN Lokales Netzwerk [en: Local area network]

ROV Ferngesteuertes Fahrzeug [en: Remotely operated vehicle]

SAR Suche und Rettung [en: Search and rescue]

SINAD Nutz-/ Storsignalverhaltnis inkl. Rauschen und Verzerrungen
[en: Signal to noise and distortion]

SPL Schalldruckpegel [en: Sound pressure level]

STI Schalliibertragungsindex [en: Sound transmission index]
UTC Koordinierte Weltzeit [en: Coordinated universal time]
VHF Ultrakurzwelle (UKW) [en: Very high frequency]

ANMERKUNG: Fiir IEC 61162-Datensatze, siehe Anhang A.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
SHIPBORNE VOYAGE DATA RECORDER (VDR) -

Part 1: Voyage data recorder (VDR) -
Performance requirements, methods of testing
and required test results

FOREWORD

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

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

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

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

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any equipment
declared to be in conformity with an IEC Publication.

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

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

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61996-1 has been prepared by IEC technical committee 80: Maritime
navigation and radiocommunication equipment and systems.

This second edition cancels and replaces IEC 61996-1 published in 2007 and constitutes a
technical revision. The major changes are as follows.

The description of the protective capsule in 4.3.4 has been changed in line with the requirements of
the new IMO performance standards given in Resolution MSC.333(90) which now require a final
recording medium comprising three parts; fixed, float-free and long-term. A new requirement has
been added in 4.3.6 for a performance test. Further data items to be recorded have been added to
4.6 for ECDIS, AIS, Rolling motion and Electronic logbooks. Further technical requirements have
been added to 5.6 for Bridge Audio and to 5.8 for radar and ECDIS images together with a new
Annexes E, F and G concerning protocols for interfacing images using a Local Area Network. New
technical requirements have been added in Clause 5 for Configuration data, Operational
performance test and Bridge alert management system.
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References to “alarm” requirements in the previous edition have been substituted by references to
“cautions” in line with current IMO recommendations. The test methods in Clause 6 have been

updated to reflect the new requirements.

The text of this standard is based on the following documents:

Cbv

Report on voting

80/470/CDV

80/499/RVC

Full information on the voting for the approval of this standard can be found in the report on voting

indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 61996 series, under the general title Maritime navigation and
radiocommunication equipment and systems — Shipborne voyage data recorder (VDR), can be

found on the IEC website.

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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

Full document details: E DIN EN 61996-1:2012-10
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
SHIPBORNE VOYAGE DATA RECORDER (VDR) -

Part 1: Voyage data recorder (VDR) -
Performance requirements, methods of testing
and required test results

1 Scope

This part of IEC 61996 specifies the minimum performance requirements, technical characteristics
and methods of testing, and required test results, for shipborne voyage data recorder (VDR)
installations as required by Chapter V of the International Convention for Safety of Life at Sea
(SOLAS), as amended. It takes account of IMO resolution A.694(17) and is associated with
IEC 60945. When a requirement in this standard is different from IEC 60945, the requirement in this
standard takes precedence.

This standard incorporates the applicable parts of the performance standards included in IMO
Resolution MSC.333(90).

NOTE All text of this standard, whose wording is identical to that of IMO Resolution MSC.333(90), is printed in ijtalics,
and the Resolution and associated performance standard paragraph numbers are indicated in brackets.

2 Normative references

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

IEC 60068-2-27:2008, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock

IEC 60268-16, Sound system equipment — Part 16: Objective rating of speech intelligibility by
speech transmission index

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

IEC 61097-2, Global maritime distress and safety system (GMDSS) — Part 2: COSPAS SARSAT
EPIRB — Satellite emergency position indicating radio beacon operating on 406 MHz — Operational
and performance requirements, methods of testing and required test results

IEC 61097-7:1996, Global maritime distress and safety system (GMDSS) — Part 7: Shipborne VHF
radiotelephone transmitter and receiver — Operational and performance requirements, methods of
testing and required test results

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

IEC 61260:1995, Electroacoustics — Octave-band and fractional-octave-band filters
IEC 61672-1:2002, Electroacoustics — Sound level meters — Part 1: Specifications
Documents
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IEC 62388: Maritime navigation and radiocommunication equipment and systems — Shipborne
Radar — Performance requirements, methods of testing and required test results

IMO A.658(16): Use and fitting of retro-reflective materials on life-saving appliances

IMO A.662(16): Performance standards for float-free release and activation arrangements for
emergency radio equipment

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

IMO A.810(19): Performance standards for float-free satellite emergency position-indicating radio
beacons (EPIRBs) operating on 406 MHz

IMO A.1021(26): Code on alerts and indicators
IMO MSC.333(90): 2012, Performance standards for shipborne Voyage Data Recorders (VDRs)

EUROCAE ED-112;2003, Minimum operational performance specification (MOPS) for crash
protected airborne recorder systems

VESA:2007, Video electronics standards association — VESA and industry standards and
guidelines for computer display monitor timing (DMT) Version 1.0, Revision 0.11

SAE AS8045A:2011, Engineering Society for advancing mobility land sea air and space —
Minimum performance standard for underwater locating devices — acoustic-self-powered

3 Terms, definitions and abbreviations

3.1 Definitions

3.11

alert (A.1021(26)/3)

announcement of abnormal situations and conditions requiring attention. Alerts are divided in four
priorities: emergency alarms, alarms, warnings and cautions.

3.1.2

alarm (A.1021(26)/3)

high priority of an alert. A condition requiring immediate attention and action, to maintain the safe
navigation and operation of the ship.

3.1.3

bridge work station

position at which a person is expected to be when performing one of the normal bridge duties at, for
example, the following work stations:

e centre line conning;
e bridge wing(s);

e main radar;

e chart table;

e helmsman;

e communication.

3.1.4

caution (A.1021(26)/3)

lowest priority of an alert. A condition which does not warrant an alarm or warning condition, but still
requires attention and out of the ordinary consideration of the situation or of given information.
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Note 1 to entry:- A caution is indicated by a steady visual indication with a message of sufficient detail to enable the
bridge team to identify and address the caution condition. No acknowledgement is required and the caution should be
automatically removed after the condition is rectified.

3.1.5

combined EPIRB/VDR capsule

a single unit which meets all the requirements of a satellite EPIRB (as required by the carriage
requirements of SOLAS IV) and all the requirements of a VDR (as required by the carriage
requirements of SOLAS V)

Note 1 to entry:- Combined EPIRB/VDR capsule was defined by IMO COMSAR 8.

3.1.6

configuration data (MSC.333(90)/4.10)

describes the vessel's equipment, its installation on the vessel and its relation to the VDR. The
storage and playback software uses this data to store the data record and to convert the data
record into information that assists casualty investigation during playback.

3.1.7

data

any item of information received by the VDR for recording, including numerical values, text and
audio or radar signals and including all configuration data, except where specifically stated or the
context dictates otherwise

3.1.8

dedicated reserve power source (MSC.333(90)/4.9)

a battery, with suitable automatic charging arrangements, dedicated solely to the VDR, of sufficient
capacity to operate it as required by 5.4.2.

3.1.9

final recording medium (MSC.333(90)/4.3)

the items of hardware on which the data is recorded such that access to any one of them would
enable the data to be recovered and played back by use of suitable equipment. The combination of
a fixed recording medium and float-free recording medium and long-term recording medium,
together, is recognized as the final recording medium.

3.1.10

fixed recording medium (MSC.333(90)/4.4)

part of the Final Recording Medium which is protected against fire, shock, penetration and a
prolonged period on the ocean floor. It is expected to be recovered from the deck of the vessel that
has sunk. It has a means of indicating location.

3.1.11

float-free recording medium (MSC.333(90)/4.5)

part of the Final Recording Medium which should float-free after a sinking. It has a means of
indicating location.

3.1.12

long-term recording medium (MSC.333(90)/4.6)

permanently installed part of the Final Recording Medium. It provides the longest record duration
and has a readily accessible interface for downloading the stored data.

3.1.13

playback equipment (MSC.333(90)/4.7)

any data medium with the playback software, the operational instructions and any special parts
required for connecting a commercial-off-the-shelf laptop computer to the VDR.
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3.1.14

playback software (MSC.333(90)/4.8)

copy of the software program to provide the capability to download the stored data and play back
the information. The software should be compatible with an operating system available with
commercial-off-the-shelf laptop computers and where non-standard or proprietary formats are used
for storing the data in the VDR, the software should convert the stored data into open industry
standard formats.

3.1.15

playback system

system including the playback equipment that is capable of downloading and playing back the
recorded data

3.1.16

recorder (MSC.333(90)/4.1)

(VDR)

complete system, including any items required to interface with the sources of input signals, their
processing and encoding, the final recording medium, the playback equipment, the power supply
and dedicated reserve power source.

3.1.17
resolution
smallest detectable increment between two values

3.1.18

signal source (MSC.333(90)/4.2)

any sensor or device external to the VDR, to which the VDR is connected and from which it obtains
signals and data to be recorded.

3.2 Abbreviations

EPFS Electronic position-fixing system

EUT Equipment under test

FFT Fast Fourier Transform

GMDSS Global maritime distress and safety system
IMO International Maritime Organization
INS Integrated navigation system

ITU International Telecommunication Union
LAN Local area network

ROV Remotely operated vehicle

SAR Search and rescue

SINAD Signal to noise and distortion

SPL Sound pressure level

STI Sound transmission index

uTcC Coordinated universal time

VHF Very high frequency

NOTE For IEC 61162 sentences, see Annex A.

Documents

Document Sharing Hub

Full document details: E DIN EN 61996-1:2012-10


http://www.avadocuments.com/doc/e-din-en-61996-1-2012-10
http://www.avadocuments.com/doc/e-din-en-61996-1-2012-10

E DIN EN 61996-1:2012-10

— Entwurf —

—12 =
4 Performance requirements

4.1 General

Performance requirements described in this Clause are specified by reference to the numbered
paragraphs of IMO Resolution MSC.333(90).

4.2 Purpose

(MSC.333(90)/1) The purpose of a Voyage Data Recorder (VDR) is to maintain a store, in a secure
and retrievable form, of information concerning the position, movement, physical status, command
and control of a vessel over the period leading up to, and following, an incident having an impact
thereon. Information contained in a VDR shall be made available to both the Administration and the
shipowner. This information is for use during any subsequent safety investigation to identify the
cause(s) of the incident.

4.3 Operational requirements

4.3.1 Design and construction

(See 6.1.5)

(MSC.333(90)/5.1.4) The design and construction, which shall be in accordance with the
requirements of resolution A.694(17) and international standards acceptable to the International
Maritime Organization (IMO), shall take special account of the requirements for data security and
continuity of operation as detailed in 4.4 and 4.5.

4.3.2 Maintenance of sequential records

(See 6.1.11)
(MSC.333(90)/5.1.1) The VDR shall continuously maintain sequential records of pre-selected data

items relating to the status and output of the ship's equipment, and command and control of the
ship, referred to in 4.6.

4.3.3 Co-relation in date and time

(See 6.1.12)
(MSC.333(90)/5.1.2, 5.5.1) To permit subsequent analysis of factors surrounding an incident, the

method of recording shall ensure that the various data items can be co-related in date and time
during playback on suitable equipment.

The recording method shall be such that the timing of all recorded data items can be derived on
playback with a resolution sufficient to reconstruct the history of an incident in detail (see 4.6.1).

4.3.4 Final recording medium
4.3.41 Items of final recording medium

(MSC.333(90)/5.2) The final recording medium shall consist of the following items:

1 Fixed recording medium;
.2 Float-free recording medium; and
.3 Long-term recording medium.

4.3.41.1 Fixed recording medium

(See 6.1.13)
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(MSC.333(90)/5.2.1) The fixed recording medium shall be installed in a fixed protective capsule
which shall meet all of the following requirements:

1 be capable of being accessed following an incident but secure against a physical or
electronically manipulated change or deletion of recorded data;
.2 maintain the recorded data for a period of at least 2 years following termination of
recording;
.3 maximize the probability of survival against fire, shock, penetration and deep-sea-
pressure and recovery of the final recorded data after any incident;
4 be of a highly visible colour and marked with retro-reflective materials; and
.5 be fitted with an appropriate device to aid location under water.

4.3.4.1.2 Float-free recording medium

(See 6.1.14)

(MSC.333(90)/5.2.2) The float-free recording medium shall be installed in a float-free capsule which
shall meet all of the following requirements:

1 be fitted with means to facilitate grappling and recovery;

.2 maintain the recorded data for a period of at least 6 months following termination of
recording;

.3 be so constructed as to comply with the requirements specified in resolution

A.810(19) and to minimize risk of damage during recovery operations;

.4 be capable of transmitting an initial locating signal and further locating homing signal for at
least 48 hours over a period of not less than 7 days/168 hours; and

5 be capable of being accessed following an incident but secure against a physical or
electronically manipulated change or deletion of recorded data.

4.3.41.3 Long-term recording medium

(See 6.1.4)

(MSC.333(90)/5.2.3) The long-term recording medium shall:

.1 be capable of being accessed from an internal, easily accessible area of the vessel;
and
.2 provide access to the data held on it but be secured against a physical or

electronically manipulated change or deletion of recorded data.

4.3.4.2 Assessment of final recording medium

(See 6.1.13.6)

Where the storage medium cannot be readily and reliably inspected after an incident, means shall
be provided to enable an accident investigator to determine, prior to an attempted replay, whether
the storage medium has been subjected to an excessive level of heat, where the survival of the
stored data may be in doubt.

4.3.4.3 Access to data in capsule

(See 6.1.4)

A capsule is used to enclose the fixed and float-free final recording medium (4.3.4.1.1 and
4.3.4.1.2)

A means shall be provided to retrieve stored information from the capsule via an external device
without opening the capsule.
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4.3.4.4 Capsule visibility and marking

(See 6.1.4)
The capsule, together with any outermost shell, shall be of a highly visible fluorescent orange

colour, marked with retro-reflective materials that comply with the relevant requirements of IMO
A.658(16) and marked with the legend:

“VOYAGE DATA RECORDER — DO NOT OPEN -
REPORT TO AUTHORITIES”

4.3.4.5 Capsule location aid

The fixed recording medium capsule shall include an acoustic underwater beacon (see 5.3).

The float-free recording medium capsule shall include a suitable radio transmitter and a light (see

5.2 and 5.3).
4.3.5 Interfaces
(See 6.3)

4.3.5.1 Compliance with IEC 61162
(MSC.333(90)/8) Interfacing to the various signal sources required shall be in accordance with the
relevant international interface standard, IEC 61162 series, where possible. Any connection to any

item of the ship's equipment shall be such that the operation of that equipment suffers no
deterioration, even if the VDR system develops faults.

As a minimum, the equipment shall support the sentences given in Annex A.

The interfaces for bridge audio, communications audio and screen image capture are defined in
5.6.1, 5.7.1 and 5.8.1 respectively.

Any interface units which may be required to convert non-IEC 61162 signals, shall conform to the
requirements of IEC 60945.

In all cases, any connection to any item of the ship's equipment shall be such that the operation of
that equipment suffers no deterioration, even if the VDR system develops faults.

4.3.5.2 Data interface

The VDR shall provide an interface for downloading the stored data to an external computer (see
Annex C).

4.3.6 Performance test

(See 6.1.4)

(MSC.333(90)/5.1.3) The system shall include functions to perform a performance test at any time,
e.g., annually or following repair or maintenance work to the VDR or any signal source providing
data to the VDR. This test may be conducted using the playback equipment and should ensure that
all the required data items are being correctly recorded.

Any equipment used to perform these functions shall be permanent part of the VDR installation.

Where the playback equipment is used it shall be in addition to the equipment required in Annex C.
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The VDR shall record date, time and test results of at least the last 10 tests on the final recording
medium.

NOTE The correct reading of the required data items check is performed in the recording integrity test (see 4.4.4). The
receipt of these required data items is tested in the operational performance test (see 5.12).

4.4 Data selection and security

4.4.1 Selection of data items
(See 6.1.4)

(MSC.333(90)/5.3.1) The minimum amount of operational data items to be recorded by the VDR is
specified in 4.6. Optionally, additional items may be recorded provided that the requirements for the
recording and storage of the specified selections are not compromised.

4.4.2 Configuration data
(See 6.1.2.2)

In addition to the operational data referred to in 4.4.1, a data block defining the configuration of the
VDR and the sensors to which it is connected shall be written into the final recording medium during
commissioning of the VDR. This configuration data shall be permanently retained in the final
recording medium and protected from modification other than by a duly authorised person following
any change to the configuration. Any change to the configuration of this data block shall not
adversely affect the recording of the mandatory items. (See 4.6.19)

The following system configuration information and data source identity shall be included in this
data block:

D

type approval authority and reference;

[}

IMO vessel identification number;

o O

)

)

) software version(s) used and date and time of installation;

) automatic insertion of date and time of last configuration data amendment;
)

microphone locations, recording channel allocation, and ID (two character identification for
example M1, M2, etc.);

D

—h
=

VHF communications — Location of connected VHF installation(s) and recording port allocation,
and ID (two character identification, for example V1, V2, etc.);

g) for each sensor - the manufacturer, type and version number of the sensor and the
interpretation of the sensor data;

h) screen display output(s) location and ID (two character identification, for example R1, R2, etc.
for Radar, E1, E2 for ECDIS, D1, D2 for non-dedicated displays). For dedicated displays the
function of the display, for example radar X-Band, S Band, navigational ECDIS;

i) date and time — from which source obtained;

i) ship’s position — from the INS if fitted and from which EPFS obtained and relative positions on
the vessel according to the method defined for the IEC 61162 POS sentence;

k) other data inputs, at the minimum for all data required by 4.6:
i. identification of which equipment is supplying the data;
ii. identification of the sentence (IEC 61162) which is carrying the information (see Annex A);

iii. if received as proprietary sentences according to IEC 61162 (for example containing
converted analogue or discrete signals), information to include the location of the
information within the sentence and the specification of the relations between sensor values
(RPM, rudder angles, state of alert or indicator, etc.) and received values.

4.43 Resistance to tampering

(See 6.1.4) Documents
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(MSC.333(90)/5.3.2) The equipment shall be so designed that, as far as is practical, it is not
possible to manipulate the amount of data being recorded by the VDR, the data itself nor the data
which has already been recorded. Any attempt to interfere with the integrity of the data or the
recording shall be recorded.
4.4.4 Recording integrity

(See 6.1.10)

(MSC.333(90)/5.3.3) The recording method shall be such that each item of the recorded data is
checked for integrity, i.e. it is identical to the data being received, and an alert according to IMO
A.1021(26) given if a non-correctable error is detected.

The VDR shall automatically continuously monitor the following:

e power supply;
e record function;

e microphone functionality.

Malfunction of any of the above shall generate a caution (see 3.1.4). The caution shall remain until
the equipment is serviceable. It shall also indicate its caution status by means of contacts of a relay
(or equivalent) which is held energized in the no-alert condition.

The VDR shall also continuously monitor the period of data stored on each element of the final
recording medium. If the period of any of the elements falls below the minimum compliant period
defined in 4.5.4 a caution shall be generated and remain while the condition is true.

4.5 Operation
4.51 Recording and saving of data
(See 6.1.2.1)

(MSC.333(90)/6) The unit shall be entirely automatic in normal operation.

4.5.2 Power source

(See 6.1.4/6.1.9/6.1.16)

(MSC.333(90)/5.4.1) The VDR shall be capable of operating from the ship's main and emergency
source of electrical power.

4.5.3 Dedicated reserve power source
(See 6.1.7/6.1.8)

(MSC.333(90)/5.4.2) If the ship's source of electrical power supply to the VDR fails, the VDR shall
continue to record Bridge Audio (see 4.6.5) from the dedicated reserve power source for a period of
2 hours. At the end of this 2 hour period all recording shall cease automatically.

454 Recording period and duration
(See 6.1.6)

(MSC.333(90)/5.4.3) Recording shall be continuous unless terminated in accordance with 4.5.3.
The time for which all stored data items are retained shall be at least 30 days/720 hours on the
long-term recording medium and at least 48 hours on the fixed and float-free recording media. Data
items which are older than this may be overwritten with new data.

Recording may also be terminated, by means of a key or other secure method. Documents
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NOTE This may occur under the following circumstances:
a) during essential maintenance purposes whilst the vessel is in port;
b) when the vessel is laid-up;

c) upon request by an investigation authority, for example after the vessel had been involved in a marine incident.

4.6 Data items to be recorded

4.6.1 Date and time
(See 6.2.1)

(MSC.333(90)/5.5.1) Date and time, referenced to UTC, shall be obtained from a source external to
the ship and an internal clock shall be synchronized with valid date and time data. During times of
a loss of the external source, the internal clock shall be used. The recording shall indicate which
source is in use. The recording method shall be such that the timing of all other recorded data
items can be derived on playback with a resolution and continuity sufficient to reconstruct the
history of the incident in detail.

4.6.2 Ship’s position

(See 6.2.1)

(MSC.333(90)/5.5.2) Latitude and longitude, and the datum used, shall be derived from a
designated EPFS or INS if available. The recording shall ensure that the identity and status of the
source can always be determined on playback. The ship’s position shall be recorded, as available
on the ship, up to a resolution of 0,000 1 min of arc.

4.6.3 Speed

(See 6.2.1)

(MSC.333(90)/5.5.3) Speed through the water, and speed over the ground (transverse and
longitudinal), including an indication of which it is, derived from the ship’s designated speed and
distance measuring equipment, shall be recorded, as available on the ship, up to a resolution of
0,1 knots.

4.6.4 Heading

(See 6.2.1)

(MSC.333(90)/5.5.4) As indicated by a designated ship's heading source. The ship’s heading shall
be recorded, as available on the ship, up to a resolution of 0,1°.

4.6.5 Bridge audio

(See 6.2.2)

(MSC.333(90)/5.5.5) Microphones shall be positioned on the bridge covering all work stations as
described in MSC/Circ.982 so that conversation is recorded. The recording shall be such that, on
playback, a normal speaking voice should provide adequate intelligibility while the ship is
performing its normal operations. This performance shall be maintained at all work stations while
there is a single audio alarm anywhere on the bridge or any noise, including noise from faulty
equipment or mounting, or wind. This shall be achieved through the use of at least two channels of
audio recording. Microphones positioned outside on bridge wings, shall be recorded on at least one
additional separate channel.

The equipment shall be capable of recording workstations with no more than 2 microphones per
channel.
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4.6.6 Communications audio
(See 6.2.3)

(MSC.333(90)/5.5.6) VHF communications relating to ship operations shall be recorded on an
additional separate channel to those referred to in 4.6.5, independently of the bridge audio. The
recording shall include both transmitted and received audio signals and shall be continuous from a
directly connected fixed VHF set to be designated at installation (see 5.7 for technical
characteristics).

4.6.7 Radar data — post-display selection

(See 6.2.4)

(MSC.333(90)/5.5.7) The electronic signals of the main displays of both ship's radar installations as
required by SOLAS regulations. The recording method shall be such that, on playback, it is
possible to present a faithful replica of the entire radar display that was on view at the time of
recording, albeit within the limitations of any bandwidth compression techniques that are essential
to the working of the VDR.

NOTE In the case of a ship fitted with an INS, ‘radar display’ should be read as ‘collision avoidance task and functions
display’.

4.6.8 ECDIS
(See 6.2.4)

(MSC.333(90)5.5.8) Where a vessel is fitted with an ECDIS installation, the VDR shall record the
electronic signals of the ECDIS display in use at the time as the primary means of navigation. The
recording method shall be such that, on playback, it is possible to present a faithful replica of the
entire ECDIS display that was on view at the time of recording, albeit within the limitations of any
bandwidth compression techniques that are essential to the working of the VDR and in addition the
source of the chart data and the version used.

NOTE In the case of a ship fitted with an INS, ‘ECDIS display’ should be read as ‘route monitoring task and functions
display’.

4.6.9 Echo sounder
(See 6.2.5)

(MSC.333(90)/5.5.9) This shall include depth under keel, up to a resolution of 0,1 m as available
on the ship. The depth scale currently being displayed and other status information shall be
recorded where available.

4.6.10 Main alarms

(See 6.2.5)

(MSC.333(90)/5.5.10) This shall include the status of all IMO mandatory alarms on the bridge as
given in Resolution A.1021(26) Table 10.1.1 (see annex B) or as received from the Bridge Alert
Management System, if installed, recorded as individually identified alarms.

4.6.11 Rudder order and response

(See 6.2.5)

(MSC.333(90)/5.5.11) This shall include status and settings of heading or track controller, if fitted
and indicate the control station, mode, and power unit(s) in use.

Both rudder order and response angles shall be recorded up to a resolution of 1° as available and
permitted on the ship.
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4.6.12 Engine and thruster order and response
(See 6.2.5)

(MSC.333(90)/5.5.12) This shall include the positions of any engine telegraphs or direct
engine/propeller controls, including shaft(s) rom (or equivalent), and feedback indications on the
bridge, if fitted, including ahead/astern indicators and indicate the control station in use. This shall
also include status of bow and stern thrusters if fitted and indicate the control station in use. RPM
shall be recorded up to a resolution of 1 rpm and pitch shall be recorded up to a resolution of 1°.

4.6.13 Hull openings (doors) status
(See 6.2.5)

(MSC.333(90)/5.5.13) This shall include all IMO mandatory status information required to be
displayed on the bridge.

4.6.14 Watertight and fire door status
(See 6.2.5)

(MSC.333(90)/5.5.14) This shall include all IMO mandatory status information required to be
displayed on the bridge.

4.6.15 Accelerations and hull stresses
(See 6.2.5)

(MSC.333(90)/5.5.15) Where a ship is fitted with IMO mandated hull stress and response
monitoring equipment, all the data items that have been pre-selected within that equipment and are
available shall be recorded.

4.6.16 Wind speed and direction
(See 6.2.5)

(MSC.333(90)/5.5.16) Where a ship is fitted with a suitable sensor, wind speed and direction shall
be recorded, including its true or relative status.

The wind speed shall have a resolution of 1 unit (knot, m/s, etc.) and the wind direction shall have a
resolution of 1°.

4.6.17 AIS
(See 6.2.5)

(MSC.333(90)/5.5,17) All AIS data shall be recorded.

4.6.18 Rolling motion
(See 6.2.5)

(MSC.333(90)/5.5.18) The VDR shall be connected to an electronic inclinometer if installed. The
recording method shall be such that the rolling motion can be reconstructed during playback.

4.6.19 Configuration data
(See 6.1.2.2)

(MSC.333(90)/5.5.19) In addition to the data items specified in 4.6.1 - 4.6.18, a data block defining
the configuration of the VDR and the sensors to which it is connected shall be written into the final
recording medium during commissioning of the VDR. The data block shall be maintmmms
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with respect to the vessel installation. It shall include details on the manufacturer, type and version
number of a sensor, the identification and location of the sensor and the interpretation of the sensor
data. This configuration data shall be permanently retained in the final recording media and

protected from modification other than by a duly authorized person following any change to the
configuration. (See 4.4.2).

4.6.20 Electronic logbook
(See 6.2.6)

(MSC.333(90)/5.5.20) Where a ship is fitted with an electronic logbook in accordance with the
standards of the IMO the information from this shall be recorded.

NOTE At the time of writing the IMO has not published any standards for this purpose.
5 Technical characteristics

51 Co-relation in date and time
(See 6.1.12)

To ensure that relative timings can be determined within a resolution of 0,1 s, all data items shall,
when sampled by the VDR, be recorded with a time index derived from a VDR system clock with an
resolution of 0,05 s. The drift of this system clock shall be not more than 1 sin 1 h.

5.2 Particular design requirements for the final recording medium

5.2.1 Fixed protective capsule

(See 6.1.13)

The fixed design shall have a release mechanism to facilitate recovery under water both by a diver
and a remotely operated vehicle (ROV).

To ensure that the capsule may be retrieved safely after release, suitable large pad eyes or handles
should be incorporated.

NOTE It should be borne in mind that the manipulator jaws of typical underwater recovery machines have a maximum
opening of only 300 mm, a gripping force limit of about 1 kN, and a pulling force limit of about 500 N.

5.2.2 Float-free capsule
(See 6.1.14)

5.2.2.1 Release

The float-free release mechanism shall comply with the relevant requirements of IMO Resolution
A.662(16). To ensure that the capsule may be retrieved safely after release, suitable large pad eyes
or handles should be incorporated.

5.2.2.2 Light

The float-free capsule shall have a light conforming to the relevant requirements of IEC 61097-2. In
addition, this light shall remain activated during daylight hours.

5.2.2.3 Locating transmitter

The float-free capsule shall be capable of resolving and transmitting its last received position or its
current position with a minimum accuracy of 4 s of arc and conform to the relevant requirements of
IEC 61097-2.
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5.2.2.4 Combined EPIRB/VDR capsule

In case of a combined EPIRB/VDR capsule (see 3.1.5), this shall, in addition to the requirements of
this standard, meet IEC 61097-2.

5.2.3 Long-term recording medium

(See 6.1.4)

The long term recording medium shall be permanently installed and not readily removable.

5.3 Location beacons

5.3.1 Fixed protective capsule
(See 6.1.13.9)

The fixed protective capsule shall include an acoustic underwater beacon operating in the
frequency band centered on 37.5kHz with a battery life of 90 days, which shall meet SAE AS
8045A.

5.3.2 Float-free capsule

(See 6.1.14.6)

The float-free capsule shall include a homing transmitter operating on 121,5 MHz, complying with
Annex D of IEC 61097-2, except that a Morse letter “V” (, . . -) shall be inserted with a repetition
period varying between 47,5 s and 52,5 s, with a dot length (one unit) equal to 115 ms + 5 %.

NOTE The transmission of the Morse letter “V” is made after the transmission of the 406 MHz signal. Each dot is a
transmission of 1 unit followed by a space of 1 unit. The dash is 3 units followed by a space of 3 units. The total length of
the letter is therefore 12 units. During the dot and dash intervals the signal is modulated at 1 000 Hz + 50 Hz with type of
emission A3X and minimum modulation depth of 85 %. The 121,5 MHz carrier is continuous except for an interruption of
up to 2 s during the 406 MHz signal transmissions.

Pause for 406 MHz I I I Swept tone
Lrrrrerrrrrrrrrrrrrrrrrrnd

| S
| 7

N

Morse “V” 12 units

5.4  Survivability of recorded data

5.4.1 Long-term retention
(See 6.1.4)

The final recording medium shall retain the recorded data for a minimum period, following
termination of recording, under operational and storage conditions specified by the equipment
manufacturer. For the:

e fixed recording medium the period is 2 years;
o float-free recording medium the period is 6 months;

e long-term recording medium the period is 2 years.
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