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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -

Electronic chart display and information system (ECDIS) —
Operational and performance requirements,
methods of testing and required test results
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International Standard IEC 61174 has been prepared by IEC technical committee 80: Maritime
navigation and radiocommunication equipment and systems.

This fourth edition of IEC 61174 cancels and replaces the third edition published in 2008, of
which it constitutes a technical revision.

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

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

Full information on the voting for the approval of this standard can be found in the rep
voting|indicated in the above table.

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

rerirements have been added for display of radar and AIS information;

ne
transfer;

a nequirement for an anchor watch has been added;

ad
befween 85 degrees South latitude and 85 degrees North latitude,

w interface requirements have been added for BNWAS, VDR, BAM, MSI, INS-and

ditional test methods are specified for operation of ECDIS beyond the normal

FDIS Report on‘voting
80/761/FDIS 80/767/RVD

updated references are provided to IHO publications and test methods are updated to IHO
test data sets;

route

range

ort on

The cpmmittee has decided that the contents of this publication will remain unchangefl until

the mpintenance result date indicated on the IEC web site under "http://webstore.iecjch" in
the dgta related to the specific publication. At this date, the publication will be
. onfirmed,
. ithdrawn,
. laced by a revised edition, or
* anjended.
A bilinfgual version of this publication may be issued at a later date.
ates

IMPORTANT - The 'colour inside' logo on the cover page of this publication indic
| it-"contains colours which are considered to be useful for the colrect

understanding of its contents. Users should therefore print this document using a
colour printer.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -

Electronic chart display and information system (ECDIS) —
Operational and performance requirements,
methods of testing and required test results

1 Sc¢ope

This Ipternational Standard specifies the performance requirements, methods of\desting and
requirgd test results of equipment conforming to performance standards not inferior to|those
adopted by the IMO in resolution MSC.232(82).

This standard is based upon the performance standards of IMO resolution MSC.232(83), and
is alsg associated with IMO resolution A.694(17) and IEC 60945. Reference is made, where
appropriate, to IMO resolution MSC.232(82), and all subclauses whose wording is idenfical to
that inl the resolution are printed in italics.

In asspciation with the above IMO resolution MSC.232(82),(@re the International Hydrographic
Organfization (IHO)-special publications! IHO S-32, IHO 8-52, IHO S-57, IHO S-61, IHQ S-63
and IHO S-64. This standard has included extracts/from the above publications wherg they
are applicable to this equipment. Where referencelis ‘made, all subclauses whose wording is
identigal to that in the publications, are printed inttalics.

(232/A2.1) These performance standards should apply to all ECDIS equipment carried|on all
ships pgs follows:

— deplicated standalone workstation:

— a multifunction workstation as\part of an INS.
(232/A42.2) These performance)standards apply to ECDIS mode of operation, ECDIS in RCDS

mode |of operation as specified in Annex G and ECDIS backup arrangements as specified in
AnneX F.

(232/A2.3) Requirements for structure and format of the chart data, encryption of chaft data
as welll as the {presentation of chart data are within the scope of relevant IHO stanpards,
includfng those listed in the normative references.

Lies in

2 Normative references

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

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

1 1HO publications are available from http://www.iho.int, together with any supplementary information.
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IEC 61162-1, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 1: Single talker and multiple listeners

IEC 61162-450:2011 Maritime navigation and radiocommunication equipment and systems —
Digital interfaces — Part 450: Multiple talkers and multiple listeners — Ethernet interconnection

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

IEC 61996-1:2013, Maritime navigation and radiocommunication equipment gno systems —
Shipbprne voyage data recorder (VDR) — Part 1. Performance requirements,) methds of
testing and required test results

IEC 62288:2014, Maritime navigation and radiocommunication equipment and systéms —
Preseptation of navigation-related information on shipborne navigational displays — Ggneral
requirements — Methods of testing and required test results

IEC 62388:2013, Maritime navigation and radiocommunication equipment and systéms —
Shipborne radar — Performance requirements — Methods of testing and required test resllts

ISO 8601, Data elements and interchange formats\& “Information interchange — Replesen-
tation |of dates and times

IHO M-3:2007, Resolutions of the IHO, Chapter A, Section 3, Technical Resolution 3.1{
IHO S}52:2014, Specifications for chakt@ontent and display aspects of ECDIS edition §.1

IHO $-52, appendix 1:2012, Guidance on Updating the Electronic Navigational | Chart
edition 4.0

IHO S}52, Annex A:2014, ‘Rresentation library edition 4.0
IHO S}57, IHO transfep standard for digital hydrographic data
IHO S}57, appeiydix B.1, ENC product specification

IHO S}64:4999, Product specification for raster navigational charts (RNC)

IHO S-63, IHO data protection scheme
IHO S-64, Test data sets for ECDIS

IMO, International Convention for the safety of life at sea (SOLAS) 1974 (as amended)

IMO A.694(17):1991, General requirements for shipborne radio equipment forming part of the
global maritime distress and safety system (GMDSS) and for electronic navigational aids
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IMO MSC.191(79):2004, Performance standards for the presentation of navigation-related
information on shipborne navigational displays

IMO MSC.232(82):2006, Revised Performance standards for electronic chart display and
information systems (ECDIS)

IMO MSC.252(83), Performance standards for integrated navigation systems (INS)

IMO MSC/Circ.982:2000, Guidelines on ergonomic criteria for bridge equipment arnd layut

IMO N/Cire 243 (2004)
HYHS N/Circ 243 Ay

Termd-and Abbreviations

IMO $N.1/Circ.266:2007, Maintenance of electronic chart displayhand information qystem
(ECDIS) software

HO S84, Test data-setsfor ECDIS

3 Terms, definitions and abbreviations

For the purposes of this document, the terms, definitions and abbreviations giyen in
IEC 62288, as.well as the following apply.

3.1 Terms and definitions

3.11
activated AIS target
(MSC.191/A) target activated for the display of additional graphically presented information

EXAMPLE Heading line, velocity vector, etc.

[SOURCE: IEC 62288:2014, 3.1]

3.1.2

appropriate portfolio of up to date paper charts

APC

a suite of paper charts of a scale to show sufficient detail of topography, depths, navigational
hazards, aids to navigation, charted routes, and routeing measures to provide the mariner

WIth /nformat/on on the overaII nav1gat/ona/ envrronmentihe#@%he{#djerewd&adem*ate
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[SOURCE: IMO Resolution MSC.232(82):2006, clause 3]

313

CIE colour calibration

colour calibration at the monitor performed to transform the CIlE-specified colours for ECDIS
into the colour coordinate system of the screen

Note 1 fo entry: I'his confirms that the colours specitied In THO S-5Z2, Annex A are correctly reproduced on the
ECDIS Hisplay.

[SOURCE: IHO S-32]

3.14

comnion reference system

csensob innut data nrovidina—identical-and-obliaatorv-reference nertainina—to-nosition—cburse
sensor-input-data—providing-identical-and-obligatoryreferencepertaining-to-position—cpurse;
neady pbe ng d, velo e a4 n-to d en D e hinan
meang provided to assure that when navigational information from sensors and| other
information sources is displayed together with charted information, it is referenced to a
considtent common reference point (CCRP)

3.1.5

compjlation scale

the scile at which the data was compiled

Note 1 [to entry: This is the scale established by the producing Hydrographic Office and encoded in the ENC
databage at which the chart information meets the IHQ requirements for chart accuracy.

[SOURCE: IHO S-32]

3.1.6

corrupted data

ENC ¢ata produced according to the IHO S-57 ENC product specification, but altefed or
modified during productien,~transmission, or retrieval

3.1.7

danggrous target

(MSCJ191/A) grdcked radar or reported AIS target with a predicted CPA and TCPA that
violatgs valueS“preset by the user. The respective target is marked by a “dangerous farget”
symbql

[SOURCE: IEC 62288:2014, 3.11]

3.1.8

dead-reckoned position

DR

position extrapolated from the last accepted position update, based on present course and
speed, and updated on a time interval selected by the operator

[SOURCE: IEC 62288:2014, 3.12]

3.1.9
degrade, verb
reduce the quantity or quality of information content
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3.1.10

display base

the chart content as listed in Annex A and which cannot be removed from the display. It
intended to be sufficient for safe navigation

[SOURCE: IMO Resolution MSC.232(82):2006, clause A3.5]

3.1.11
display redraw time
interval from when the display starts to change until the new display is complete

is not

3.1.1
displgy regeneration time
interval from operator action until the consequent redraw is complete

3.1.13
displgy scale
ratio Hetween a distance on the display and a distance on the ground

Note 1 fo entry: This ratio is normalized and expressed as, for example 1:10 000.

3.1.1
electrpnic chart display and information system

navigation information system which with adequate ba¢Kkup arrangements can be accep
complying with the up-to-date chart required by regulation V/19 and V/27 of the 1974 S
Convgntion, as amended, by displaying selected- information from a system ele
naviggtional chart (SENC) with positional information from navigation sensors to ass
marinér in route planning and route monitoring-”and if required display additional navig
relatedl information

[SOURCE: IMO Resolution MSC.232(82):2006, clause A3.1]

3.1.1
electrpnic-navigation navigational chart
ENC
the ddtabase, standardized- as to content, structure and format, issued for use with ECI
or on| the authority .6f Ja Government authorized Hydrographic Office or other r¢
goverpment institution,/and conform to IHO standards

Note 1 |to entry: ~The ENC contains all the chart information necessary for safe navigation and may

fed as
OLAS
ptronic
st the
ation-

DIS by
evant

contain

supplementary information in addition to that contained in the paper chart (for example sailing directions) which

may be|considered necessary for safe navigation.

[SOURCE: IMO Resolution MSC.232(82):2006, clause A3.2]

the basic unit of ENC data covering a defined geographical area bounded by two meridians
and two parallels

[SOURCE: IHO S-32]

3.1.17
ENC data
data conforming to 3.1.15
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standardized data set and testing instructions available as IHO S-64

3.1.19
estimated position
EP

positiqn extrapolated from the last accepted position update, based on present couxgde and
speed| (STW), including effects of wind, tide, current, and updated on a time interval s€jected
by the| operator

[SOURCE: IEC 62288:2014, 3.20]

3.1.20
fix

positign of own ship determined, without reference to any fornter position, by the common
intersegction of-three two or more LOPs

[SOURCE: IEC 62288:2014, 3.21]

3.1.21
line of position
LOP
plotted line on which own ship is located deftermined by observation or measurement [of the
range|or bearing to an aid to navigation or ether charted element

[SOURCE: IEC 62288:2014, 3.28]

3.1.22

lost target
(MSCJ191/A) tracked radar.or reported AlS target for which the system is no longer redeiving
valid gosition data

Note 1 jo entry: Thestarget is represened by a "lost target” symbol.

[SOURCE: IEC 62288:2014, 3.29]

3.1.23
non-ENC-data
data not conforming to 3.1.5

3.1.24

non-HO source

database containing chart information for navigation similar to ENC but the source is not
recognized as government authorized Hydrographic Office or other relevant government
institution

Note 1 to entry: See IHO S-62 chapter I. IHO Member states and chapter Il. Other States.

3.1.25

official

by, or on authority of a government, authorized Hydrographic Office or other relevant
government institution
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3.1.26
overscale
display of the chart information at a display scale larger than the compilation scale

Note 1 to entry: Overscaling may arise from deliberate overscaling by the mariner, or from automatic overscaling
by ECDIS in compiling a display when the data included is at various-seates navigational purposes.

[SOURCE: IHO S-32]

3.1.27

permanent indication
indication that is displayed visually and continuously and cannot be removed from the display
other than by eliminating the cause of the indication

3.1.28
readily available indication
indicafion that can be, at any moment, immediately displayed by a single ope€rator action

3.1.29
presentation library
implementation of the display specifications in IHO S-52, Annex’ A—Celour—and—Symbeol

W by de-coding and symbolizing the SENE€.

3.1.30
rasten chart display/system
RCD

a navlgation infoermation system displaying RNCs with positional information from navigation
sensols to assist the mariner in route planning and route monitoring and, if required, display
additional navigation-related information

[SOURCE: IMO Resolution MSC.232(82):2006. Appendix 7 3.1]

3.1.31

raster navigational chart

RNC

a facsimile of a paper chart originated by, or distributed on the authority of, a government-
authorized Hydrographic Office

Note 1 to entry: RNC is used in these standards to mean either a single chart or a collection of charts.

[SOURCE: IMO Resolution MSC.232(82):2006, Appendix 7 3.2]

3.1.32
RTS
Reported Target Simulator as defined in Annex F of IEC 62388:2013
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3.1.33

route

series of waypoints connected by one or more legs including both straight and curved
segments

3.1.34
RNC data
data conforming to 3.1.30

3.1.35
RNC test data set

3.1.36 -
\

singl¢g operator actlon N

Shaele

cursof-movement O
(MSCJ252/A1) procedure achieved by no more than one hard§y or soft-key action, exdluding
any negcessary cursor movements, or voice actuation using rammed codes
[SOURCE: IEC 62288:2014, 3.42] QQQ
A\
3.1.37 s\\}

safety contour
bordefline between safe and unsafe water ba@d on depth defined by the mariner

Note 1 o entry: The safety contour includes, f@g{ample, the ships draft plus under keel clearance.

3.1.38 QO
safety depth . c\}‘

depth|defined by the mariner, \.g. the ships draft plus under keel clearance, to be uged by
ECDI$ to emphasise sounding on the display equal to or less than this value

[SOURCE: IHO S- 32b0

3.1.39

selecied tar

(MSC191& arget selected manually or automatically for the display of d¢tailed
alphan data, information and text in a separate user dialogue area. The talnget is
repredentéd by a “selected target” symbol

[SOURCE: IEC 62288:2014, 3.40]

3.1.40

sleeping AIS target

(MSC.191/A) AIS target indicating the presence of a vessel equipped with AIS in a certain
location. The target is represented by a “sleeping target” symbol indicating the vessel’s
orientation. No additional information is presented until the AlS target is activated

[SOURCE: IEC 62288:2014, 3.43]
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standard display
the display mode intended to be used as a minimum during route planning and route
monitoring

Note 1 to entry: The chart content is listed in Annex A.

[SOURCE: IMO Resolution MSC.232(82):2006, clause A3.4]

3.1.42

system electronic navigational chart

SENC

a daf
transf

Note 1
navigat

Note 2

sourcey.

[SOUR

3.1.43

system raster navigational chart-database

SRNC|
a datg
the R

[SOUF

3.2

AlS
ARPA]
BAM
BNWA
CCRP
CIE

DR |
COG
DAC

abase in the manufacturer’s internal ECDIS format, resulting from the_lo
brmation of the entire ENC contents and updates

to entry: [t is this database that is actually accessed by ECDIS for the display geheration an
onal functions, and is the equivalent of an up-to-date paper chart.

to entry: The SENC may also contain information added by the mariner and*information fro

RCE: IMO Resolution MSC.232(82):2006, clause A3.3]

base resulting from the transformation of the ENC by the RCDS to include upda
NC by appropriate means

RCE: IMO Resolution MSC.232(82):2006vAppendix 7 3.3]

Abbreviations

Automatic Identification:System
\ . | ot .
Bridge Alert Managément
S Bridge Navigational Watch Alarm System
Consistept'\Common Reference Point
Comité nternational-del'Eclairage International Commission on Illlumination
| Dead-reckoned
€ourse Over Ground

Designated Area Code

ksless

d other

N other

tes to

EBL

Electronic Bearing Line

ECDIS Electronic Chart Display

EP
EPFS
EUT
Fl

Estimated Position

Electronic Position-Fixing System
Equipment Under Test

Function Indicator

GMDSS Global Maritime Distress And Safety System

HO

IHO
IMO
ISO

Hydrographic Office
International Hydrographic Organization
International Maritime Organization

International Organization for Standardization
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LAN Local Area Network

MMSI Maritime Mobile Service Identity
MSI Maritime Safety Information
ROT Rate Of Turn

SOG Speed Over Ground

SOLAS International Convention for the Safety of Life at Sea (SOLAS), 1974 as amended
TT Target Tracking

USB Universal Serial Bus

URI UrtfermResoureetdentifier
VDL AIS VHF Data Link

VDM AIS VHF Data link Message
VDR Voyage Data Recorder
VRM Variable Range Marker

4 Minimum operational and performance requirements

4.1 General

(232/A1.1) The primary function of the ECDIS is to contribute to safe navigation.

(232/A1.2) ECDIS with adequate back-up arrangemeénts may be accepted as complying with
the up-to-date charts required by regulations V/19:and V/27 of the 1974 SOLAS Conveéntion,
as amended. (See Annex F.)

(232/A2.4) In addition to the general requirements set out in resolution A.694(17) as {urther
specifled in IEC 60945 and the presentation requirements set out in resolution MSC.1P1(79)
as further specified in IEC 62288, ~ECDIS equipment shall meet the requiremehts of
MSC.232(82) and follow the relevant-guidelines on ergonomic principles adopted by the IMO
in MSC/Circ.982. (See 5.3, 6.3, 6:9:1)

(232/A1.3) ECDIS shall be capable of displaying all chart information necessary for safe and
efficiept navigation originated by, and distributed on the authority of, government authorized
hydrographic offices. (See 4.3, Clause 5)

(232/A1.4) ECDJS<shall facilitate simple and reliable updating of the electronic navigational
chart.|(See 4.4,5.9)

(232/A1.5)-ECDIS shall reduce the navigational workload compared to using the paper|chart.
It shall ‘enable the mariner to execute in a convenient and timely manner all route planning,
route monitoring and positioning currently performed on paper charts. It shall be capable of
continuously plotting the ship's position. (See 4.10)

(232/A1.7) ECDIS shall have at least the same reliability and availability of presentation as
the paper chart published by government authorized hydrographic offices. (See 4.3, 4.8, 4.9,
Clause 5)

(232/A1.8) ECDIS shall provide appropriate—atarsrs alerts or indications with respect to the
information displayed or malfunction of the equipment. (See Annex D)

(232/A1.9) When the relevant chart information is not available in the appropriate form, (See
4.4) some ECDIS equipment may operate in the Raster Chart Display System (RCDS) mode
as defined in Annex G. The RCDS mode of operation shall conform to performance standards
not inferior to those set out in Annex G.
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(232/A1.6) The ECDIS display may also be used for the display of radar, radar tracked target
information, AIS and other appropriate data layers to assist in route monitoring in accordance
with requirements of 232/A2.4, 232/A7.4, and 232/A9.2, as further specified herein. (See 4.6,

4.8, 4.

4.2

12)

ECDIS definitions

(232/A3.6) Further information on ECDIS definitions may be found in IHO S-32.

4.3

4.3.1

Display of SENC information

SENC

(232/4
capab
Annex|

(232/A
of EN
Misce

NOTE

NOTE

relevan
el
to obta
M-3.-TH
For EJ
shall n
4.3.2

(See 6.

If SEN
ENC d

4.3.3

(See 6.

(232/A
shall £
Other

5.1a) ECDIS shall be capable of displaying all SENC information. An ECDIS ,sh
e of accepting and converting an ENC and its updates into a SENC.{Sée-5]

)

5.1b) The ECDIS may also be capable of accepting a SENC resulting from conv
C to SENC ashore, in accordance with IHO Technical Resolution A3.11
laneous Publication M-3). This method of ENC supply is known~as SENC delivery

IHO Technical Resolution A3.11 is now referred to as IHO Resolutidnp 4/2002.

P In addition to IHO S-57 format, Governments, government-authorized Hydrographic Offices g

government institutions may allow the distribution of HO datd (ENC) for their waters in a SENC fo
tree-with-HHO-M-3-Technical-Reselution-A3-144. This requires-distributors of HO data (ENC) in SENC
n approval from the issuing authority and to operate undé€r the regulations of that authority.{Refe

NC data delivered in SENC format, the chart update mechanism provided by the |
ot be inferior to the ENC update mechatism. (See 4.4)

Warning Indication about use.of non-HO source
5.3)
C data from a-private no<HO source is in use,~waraing a permanent indication of
ata” shall be provided.
Categories of display

B.2 t0 6.8.5)

5.2) SENC information available for display during route planning and route mon
e subdivided into the following three categories, Display base, Standard display &
Information. (See Annex A and Annex M)

all be

ersion
(IHO

r other
Fmat—in
format
-to1HO

ECDIS

“non-

ftoring
nd All

(232/A5.3) ECDIS shall present the Standard Display at any time by a single operator action.

Selection of Standard display shall not change any user setting other than selection of
viewing groups for the display of charted objects. When Standard Display (Clause M.4) is
selected, all viewing groups of that category shall be visible in the chart display and additional
viewing groups of All Other Information (Clause M.5) shall not be visible in the chart display.

(232/A5.5) It shall be easy to add or remove information from the ECDIS display. It shall not
be possible to remove information contained in the Display Base.

Each IMO SENC information category is divided into sub-classes called viewing group layers
and viewing groups as specified in Annex M. The details of viewing group layers and subsets
of viewing groups within each layer are available in Annex M.
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ECDIS shall provide means to add or remove information from the display by selection of any
of the viewing group layers except those of the Display Base (see IHO S-52 Annex A:2014,

14.3).

Any additional selection capability that may be provided shall be described in the user manual
and shall be derived from the viewing group layers and viewing groups specified in Annex M.

The association of multiple viewing groups from different viewing group layers may be
combined into an additional selection. However, the selection of viewing group layers and
viewing groups of the Standard display category shall not be combined with those unique to

the All

Other category.

More
be pr
viewin
could
area g

(S-52,
of the
in the

NOTE 1
manufa
classes
specifig

(S-52,
Text"

Such

“Geog
displa
select
combi

NOTE 2
classifi

(S-52,
option|
IHO S

(232/A

Hetailed chart display control selectors than those based on viewing group ?ér
bvided but the addition or removal of information shall be limited to in ug
g groups (for example “Soundings” from the viewing group layer ° Deptl& rrentQ
be provided as a selection) not selection of individual items, for exa an ind
r an individual sounding.

b&

Annex A, Part 1/9.1) The display of text shall be controlled in ndently of the g
object it applies to. The mariner shall have full control over tﬁ'@ isplay of text. All
IMO Category "All other Information”.

&

The text group layers specified in Annex M are intende@s a framework on which the
Cturers can base their own method of providing this capabili ch text group layer is divided ir
called text groups. The details of text group layers anf&sets of text groups within each g
d in Clause M.6.

Annex A, Part 1/9.1) ECDIS shall provi Ieast the capability to select "Img
bnd "Other Text", and ECDIS may prowd rther text groupings.

urther text group selectors shall b @subset of the parent text group layer (for ex

y selector). ECDIS may prow also combined text display control selectors, bu
brs can only combine text s from the same text group layer (i.e. it is not allo
he text groups from both fportant Text” and “Other Text” text group layers).

As a guide for organizing. the display of text, the last two digits of the SHOWTEXT instruction giv|
ation that distinguishe&tween "Important” and "Other" text, and gives further suggested text grou

Annex A/14.£)Nationa/ text (text group 31, see Clause M.6.2) is a supplem
for ECDIS. rovided, the style shall be similar to that of the Presentation Librar
52, An , Part 1/9.1).

5 may
| IHO

etc.”
vidual

isplay
text is

ECDIS
to sub-
yer are

ortant

ample

raphic names” from text group layér “Other text” could be provided with a dedicated

} such
ved to

P a text
ings.

pentary
y (see

[ shall

return

5. hen an ECDIS is switched on following a switch off or power failure, i
tod¢he most recently manually selected settings for the display of SENC informatid

n.
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4.3.4 Safety contour

(See 6.8.10, 6.9.2, 6.9.3)

(232/A5.8) It shall be possible for the mariner to select a safety contour from the depth
contours provided by the SENC. ECDIS shall emphasize the safety contour over other
contours on the display, however:

a) if the mariner does not specify a safety contour, this shall default to 30 m. If the safety
contour specified by the mariner or the default 30 m contour is not in the displayed SENC,
the safety contour shown shall default to the next deeper contour;

b) if the safety contour in use becomes unavailable due to a change in source data,
tHe safety contour shall default to the next deeper contour, and

c) ineach of the above cases, an indication shall be provided. (See 5.4.3)
NOTE |More information about usage of safety contour and safety depth is available in informatijvé Annex N.
4.3.5 Safety depth

(See 6.B.11)

(232/A5.9) It shall be possible for the mariner to select a_safety depth. ECDIS| shall
emphasize soundings equal to or less than the safety depth,whenever spot soundings are
selectpd for display.

4.3.6 Information content
{See 6B}

(232/A5.10) The ENC and all updates to it shall be displayed without any degradation df their

information content.

Degradation shall be understood as degradation in information quantity as well as qualify with
respeg¢t to the IHO S-64 test data set.

4.3.7 Verification and updates

(See 6.B.7, 6.8.17.2)

(232/A5.11) ECDIS shallprovide a means to ensure that the ENC and all updates to it have
been ¢orrectly loaded into the SENC.

(232/A5.12) The~ENC data and updates to it shall be clearly distinguishable from| other
displayed infermation, including those listed in Annex B.

4.3.8 Information about chart objects

(232/A5.6) For any operator identified geographical position (for example by cursor picking)
ECDIS shall display on demand the information about the chart objects associated with such
a position. (See 5.3.1)

4.3.9 Display scale

(232/A5.7) It shall be possible to change the display scale by appropriate steps for example
by means of either chart scale values or ranges in nautical miles. (See 5.2.1)

4.4 Provision and updating of chart information

4.4.1 Contents of the SENC

(See 6.5.3)
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(232/A4.1) The chart information to be used in ECDIS shall be the latest edition, as corrected
by official updates, of that issued by or on the authority of a Government, government-
authorized Hydrographic Office or other relevant government institution, and conform to IHO
standards.

In order to identify the date and origin of the ENC in use, the ECDIS shall include a graphical
index of ENC data available, presented upon the mariner’s request and providing access to
the edition and date of each cell. (See 4.3.7 and 5.2.1)

A new edition of an ENC will supersede a previous ENC and its integrated updates issued by
a government authorized Hydrographic Office.

(232/A4.2) The contents of the SENC shall be adequate and up-to-date to camply with
reguldtion V/27 of the 1974 SOLAS Convention as amended.

(232/R4.3) It shall not be possible to alter the contents of the ENC or SENC information
transformed from the ENC.

4.4.2 Updates
(See 6.p.4, 6.8.17, 6.8.18)

(232/A4.4) Updates shall be stored separately from the ENC;
Separpte storage of updates may utilize the same data‘sforage area.

(232/A4.5) ECDIS shall be capable of accepting.efficial updates to the ENC data provided in
confofmity with IHO standards. These updates shall be automatically applied to the SENC. By
whateyer means updates are received, the itnplementation procedure shall not interfene with
the display in use.

The contents of an update assume that all earlier updates have been applied to the SENC.

(232/A4.6) ECDIS shall also~be’ capable of accepting updates to the ENC data ehtered
manually with simple means\for verification prior to the final acceptance of the data| They
shall be distinguishable on_the display from ENC information and its official updates aphd not

me of
seded

ntents

(S-52/10.7.2) On mariner’s demand automatic chart corrections of ENC information shall be
highlighted in accordance with IHO S-52/10.7.2.

(232/A4.9) ECDIS shall be capable of accepting both non-encrypted ENCs and ENCs
encrypted in accordance with the IHO Data Protection Scheme (IHO Special Publication
S-63).

NOTE Non-encrypted ENCs can be available in plain IHO S-57 format or in accordance with the IHO S-63.

Means shall be provided for a full ENC Update Status Report in accordance with IHO S-63.
Optionally means may be provided for Route Filtered ENC Update Status Report in
accordance with IHO S-63. Optionally means may be provided for an ENC Management
Report in accordance with the IHO S-63. (See Annex L)
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4.5 Scale
(See 6.8.8)
(232/A6.1) ECDIS shall provide a permanent indication if:

a) the information is displayed at a larger scale than that contained in the ENC; or

b) own ship's position is covered by an ENC at a larger scale than that provided by the
display.

4.6 Display of other navigational information

4.6.1 —Commoinrreferencesystem Generat-foratovertays

(See 6.B.15, 6.8.13)

(232/A7.1) Radar information and/or AIS information may be transferred\ffom s)stems
compliant with the relevant standards of IMO. Other navigational information(ilmay be adped to
the ECDIS display. However, it shall not degrade the displayed SENC information, and |t shall
be cldarly distinguishable from the SENC information. (See also |IEC 62288:2014, 6.3{3 and
6.3.8)

(232/A7.4.1) Transferred radar information may contain a radafimage and/or tracked |target
information.

The E|ICDIS shall not track targets, calculate CPA/TCPA%values, provide target related|alerts
or projide target association functionality unless it is”fuly compliant with relevant sectipns of
IEC 62388.

(See 6.B.14 g).)

(232/A7.3) ECDIS and added navigationalsinformation shall use a common reference system.
If thislis not the case, a permanent indi¢ation shall be provided.

Such @dvice shall be included in the manufacturer’s installation manual.

(See 6.B.15.2)

(232/A7.2) It shall be pessible to remove the radar information, AlS information and| other
navigational informatien.by a single operator action.

4.6.2 | Radar-and pletting information

4.6.2. General for radar information

(See 6.B:12, 6.8.15.3)

Target information may be provided by a radar target tracking system and/or by the AIS.

As far as practical, the radar video image and target information shall be presented in
accordance with the radar Performance Standards (see IEC 62388:2013, Annex A) and with
the presentation standards (see IEC 62288:2014, 5.4.1, 5.4.2 for radar image and 5.5.1
through 5.6.4 and 6.3.2 for target information).

As far as practical, the user interface and data format for operating and presenting tracked
radar target information and reported AIS target information shall be consistent. (See
IEC 62288:2014, 5.5.2.2).
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4.6.2.2 Radar image information

(See 6.B.15.3) b.‘q/g
(232/A7.4.2) If the radar image is added to the ECDIS display, the chls@\ and the radar|image
shall match in scale, projection and in orientation. (b'\
(232/A7.4.3) The radar image and the position from the positi%,ggnsor shall both be adjusted
automiatically for antenna offset from the conning position (i CRP).
The rgquirements of IEC 62288 for presentation of r video images shall be met| (See
IEC 62288:2014, 5.4.1)
A\
QO
4.6.2.3 Tracked target information (%)
)

(See 6.B.15.4) Q

The rdquirements of this subclause app.\}lf tracked target information is provided.

xO
If tradked target information is‘&vailable it shall be possible to display and provide full
presemtation functionality for \lgfnimum number of tracked radar target reports according to
Table|1.

Oﬁble 1 — Tracked target display capacity

| Minwt’racked target capacity 40
\

NOTE 1 rﬁlga the radar ECDIS does not have multiple categories therefore minimum tracked target cagacity is
equivalar\ CAT 1 as defined in IEC 62388.

Where tracked target vector information is added, it shall be indicated to the operator whether
the vectors are relative or true, and if true whether they are sea or ground stabilized.

The system shall process all tracked radar targets reported across the interfaces provided for
that purpose. Data sources may report a greater number of tracked targets than capacity
provided for ECDIS. To avoid exceeding the tracked target capacity of the ECDIS, means
shall be provided to filter tracked target data received from external sources as specified in
IEC 62288 for AIS targets.

There shall be an indication when the reported target processing or display capacity is about
to be exceeded.

There shall be an indication when the reported target processing or display capacities have
been exceeded.
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The system shall present reported tracked targets information in accordance with
IEC 62288:2014, 5.5.1.

Alert conditions included in the tracked target data, e.g. lost target warning and CPA/TCPA
alarm shall not be repeated by ECDIS as an alert but may be graphically indicated using the
appropriate symbols as defined in IEC 62288.

If the interface does not provide all details for CPA/TCPA or if some details are not available
from the interface then the ECDIS may derive such details from the available details. If ECDIS
derives CPA/TCPA from available values in the interface then the ECDIS shall meet the
CPA/TCPA requirements of IEC 62388:2013, 11.3.14.7.

NOTE 3 Combination of TTD (protocol version 0), TLB and TTM sentences provides all det@rcluding
CPA/TQPA available from radar for tracked targets, but TTM is not a requirement of IEC 62388 % ayl not be
available from all radars. A combination of TTD (protocol versions 0 and 1) and TLB includ CPA/TCPA
values.|TTD protocol version 1 is described in Annex V. Alternatively, the CPA/TCPA values m&&e derived using
own shilp speed and course from the OSD sentence. Q

An EQDIS that provides facilities for radar target detection and trackmg\nb;at are indepg¢ndent
of a [shipborne radar system shall comply with the target traek requirements of
IEC 62388:2013, 11.3. For presentation of radar video images the %hmrements of IEC [62288
on radar presentation shall be met. C)

If facilities are provided for radar target detection and t&\ng that are independent of a
shipbgrne radar system, then if the CPA and TCPA va f a tracked target are lesp than
the sdt limits, a CPA/TCPA alarm shall be given and@ target causing the alarm shall be

clearly indicated.
»

Past dositions for radar targets may be provide%:\
$

The Igst reported or predicted position of ost target shall be clearly marked by a lost|target
symbql on the display as set forth in | @62288 2014, Annex A. If facilities are provided for
radar farget detection and tracking t re independent of a shipborne radar system, then the
lost tafrget warning shall be given '!f lost target warning function is enabled. The lost|target

symbql shall disappear if the si (or message) for the target is received again or affer the
warninjg has been acknowled . A means or method shall be provided for the user to ¢nable
or dispble the lost target warning function. The default shall be disabled. There shal| be a
clear jndication whethe e lost target warning function for tracked targets is enabjed or
disablpd. If a tracked r target is excluded by a pre-determined range or pre-set pargmeter
(if thig| feature is prowided), then no warning shall be generated.

4.6.2.4 Ta&association

D
(See 6.3.15.@
4.6.2.‘I<</L'La.tgeLassnciaﬂnn;Ex.tamal

The requirements of this subclause apply if tracked target information is provided and if
ECDIS uses target association information provided by radar using TTD and TLB sentences.

If both tracked target information and AIS target information are displayed at the same time
on the ECDIS, then ECDIS shall display them as a single target according to Annex A of
IEC 62288:2014. Where ECDIS also receives reported targets directly from AIS, ECDIS shall
filter the display of the reported AIS targets using the MMSI to avoid duplicated targets.

If target information from AIS and radar tracking are both displayed at the same time and
where the AIS and radar information is considered one target, then as a default condition, the
activated AIS target symbol and the alphanumeric AIS target information shall be
automatically selected and displayed as set forth IEC 62288:2014, Annex A. The user shall
have the option to change the default condition to the display of tracked radar targets and
shall be permitted to select either radar tracking or AlIS alphanumeric information.


https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

IEC 61174:2015 RLV © IEC 2015 -31-

Where the AIS and radar information are considered as two distinct targets, one activated AIS
target symbol and one tracked radar target symbol shall be displayed as set forth in
IEC 62288:2014, Annex A. Where the AIS and radar information become sufficiently different
so as to be considered as two distinct targets no alert shall be raised.

4.6.2.4.2 Target association — Internal

The requirements of this subclause apply if tracked target information is provided and if
ECDIS provides an internal solution for target association.

If both tracked target information and AIS target mformatlon are dlsplayed at the same time

on the—ECBIS—and CBIS—p+rewHde a6 e ormatic—assestatier—efrepoerted AIS
targety with tracked radar targets that are mdependent of a shlpborne radar target\k hcking
syste

, then the facilities shall comply with IEC 62388:2013, 11.8. Q}/

If target information from AIS and radar tracking are both displayed at th 'séme time and
where| the AIS and radar information are considered one target, then as fault condition,
the agtivated AIS target symbol and the alphanumeric AIS target b£0rmat|on shpll be
automfatically selected and displayed as set forth in IEC 62288:2014 A%\nex A. The usef shall
have the option to change the default condition to the display ofé‘acked radar targefs and
shall je permitted to select either radar tracking or AIS aIphanuncjl information.
Wherg the AIS and radar information are considered two §|§1/ct targets, one activatgd AIS
target| symbol and one tracked radar target symbol | be displayed as set fdrth in
IEC 62288:2014, Annex A. Where the AIS and radar |? mation become sufficiently different
a

so as fo be considered as two distinct targets no ale Il be raised.
4.6.3 AIS information Qj\

4.6.3. General $\'\Q

(See 6.113) A’\Q’

The rgquirements for AIS mforma%g’h'apply if an AIS interface is provided.

Reported targets provided bf_the AlIS may be filtered according to user-defined paranjeters.
Targefs may be sleeping,cor-may be activated. Activated targets are treated in a similgr way
to radpr tracked targett)®

NOTE 1 Class A AIS .prowded for SOLAS ships and provides full data. Class B AIS is for non-SOLAS craft
providirjg a subset t data.

NOTE 2 The@rget state diagram is shown in Annex G of IEC 62388:2013.

4.6.3.2 QISt t d dat t it
\{</ argets and data report capacity

(See 6.13.2)

It shall be possible to display and provide full presentation functionality for a minimum number
of sleeping and activated AIS targets and AIS data reports according to Table 2.

A caution shall be generated when the capacity of processing/display of AIS targets and data
reports is about to be exceeded.

A warning shall be generated when the AIS reported target processing/display capacity has
been exceeded.

The AIS target display capacity defines the minimum number of AIS targets which can be
displayed. The equipment shall provide the capability to display a minimum number of AIS
targets and AIS data reports according to Table 2.
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The AIS target processing capacity of the equipment shall provide the capability to process
the number of VDM (VHF Data-link Messages) corresponding to 90 % of fully loaded VDL
(VHF Data-link). In that condition, continuous and smooth update of displayed AIS targets and
AIS data reports shall be maintained. The worst case conditions result from a very large
number of anchored targets or a smaller number of fast moving targets and/or manoeuvring
targets.

The user manual shall describe the display capacity and the processing capacity for the
equipment and, in addition, shall describe the operation in the event that capacity is at, or
close to, the maximum provided in each case.

NOTE Fhre-AtSHrterface-hasa-roxmur—datarate—of4-600-messagesperrhute-
Table 2 — AIS display capacity 2\,
Vi
Minimpm part of the total capacity which may be activated AIS ship targets, Class A '\\Q 40
and Class B. ('\Q
Minimpm total capacity for all Class A (active and sleeping), Class B AIS (active and ‘>" .V 240
sleepipg), AIS AtoN, AIS Base Station, AIS-SART and SAR Aircraft. k/\

S

NOTE 3 Unlike the radar ECDIS does not have multiple categories therefonéﬂ display capacity is equivplent to
CAT 1 s defined in IEC 62388. \

NOTE § AIS-SART includes AIS search and rescue transmitters AQI'S) and other devices using AIS burst
transmipsion technology, including AIS Man Overboard devices (Al B) and EPIRB-AIS devices.

4.6.3. AIS target filtering \Q
@

(See 6.113.3)

provided, together with an indication of filter status (e.g. by target range, CPA/TQPA or
AlIS tgrget Class A/B, etc.). It shall no possible to remove individual AlS targets frgm the
display. AIS target filtering prowdes}rmeans for an operator to control the number of displayed
AIS tafgets and data reports wﬂhtqr e limits of the display capacity.

To reduce display clutter, a means to‘::ééﬁg presentation of sleeping AlS targets shall be

If a filfer is applied, then thg@shall be a permanent indication. The filter criteria in us¢ shall
be reqdily available. @ ‘

Class|B when ¢ ined with one or more other factors, for example including: CPAJTCPA

Criterip for filterin tGJ'educe display clutter shall only include sleeping Class A or sl¢eping
Speed, Rangeoﬁe and Bearing.

For ECD {ﬁ criteria for filtering shall include the possibility to filter all active and sl¢eping
AIS targ\

NOTE The above would allow the ECDIS to display for example only AIS AtoN without any other AIS targets or
information.

AIS Base Stations may repeat AIS information and target reports with a lower update rate
than transmitted from the sending vessel and with latency that is significant and variable. If
both repeated and direct AIS reports are received for the same target, the repeated reports
shall not be processed for CPA/TCPA or display of AIS target or information. A repeated
target report from own ship shall not be processed for CPA/TCPA or display.

4.6.3.4 Activation and deactivation of AIS targets

(See 6.13.4)

A means to activate a sleeping AlS target and to deactivate an activated AIS target shall be
provided. If zones for the automatic activation of AIS targets are provided, they shall be the
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same as for automatic radar target acquisition, if available. In addition, sleeping AIS targets
may be automatically activated when meeting user defined parameters (e.g. target range,
CPA/TCPA or AIS target Class A/B). Automatic activation is independent of AIS target
filtering. If means are provided for automatic activation of AIS targets, then means for
disabling that function shall be provided and the disable status shall be indicated. The
manufacturer shall state what user defined parameters are available and shall show that they
are described in the user manual.

Any user defined zones (for example, acquisition/activation zones) in use shall be presented
in graphical form with their relevant symbols set forth in IEC 62288:2014, Annex A.

4.6.3.9—AlSfunctionmatityandpresentation A
(See 6.[13.5) \V
<&

The pfesentation of reported AIS targets and AlS data reports shall be in accq&ﬁ%nce w|th the
requirements of IEC 62288. (19

AIS information shall be graphically presented as sleeping or activated,\f&rgets.
N
AIS tafgets that are displayed shall be presented as sleeping tar@@by default.

The cpurse and speed of a tracked radar target or reporte ‘é\\S target shall be indicatefl by a
predicted motion vector. The vector time (i.e. Iength% all be adjustable and valid for
presemtation of any target regardless of its source.

vector| properties shall be generally consistent those of tracked target vectors, if tfacked

A perpnanent indication of vector mode, time X@tablllsatlon shall be provided. THe AIS
targetl|is provided. &

The cpnsistent common reference poin ehall be used for the alignment of tracked radar and
AIS symbols with other information o e same display.

On lafge scale/low range dlsp\C a means to present the true scale outline of an acfivated
AIS tafget shall be prowded i cordance with IEC 62288:2014, Annex A.

It shall be possible to c@y the past position of activated targets.

| be

The feported A targets shall be time-referenced so that AIS symbology sha
progrgssively ittoned according to its reported course and speed.

ECDIS$ s @)ﬁe able to process and display the following VDL messages for AlS targefs and
AlS dzr ports:

D

) Messages: 1, 2, 3 and 5 (Class A AIS and AIS-SART);
) Messages: 18, 19 and 24 (Class B AIS);

) Message 9 (AIS on Airborne SAR craft);
)
)

o O T

Message 21 (AIS AtoN);
Messages 12 and 14 (Safety related messages).

D

Optionally ECDIS may process and display additional VDL messages for AIS data reports (for
example Messages 6 and 8, AIS application specific messages). The manufacturer shall
declare in the user manual the supported AIS application specific messages including
description of their functionality. The presentation shall be according to IEC 62288.

NOTE Messages 6 and 8 consist of a 16-bit application identifier (Al) and data content. The Al consist of a 10-bit
designated area code (DAC) and a 6-bit function identifier (FI). DAC value 0 is for test purposes, DAC values 1 to 9
are for international use, DAC values 10 to 999 are for regional use and DAC values 1 000 to 1 023 are reserved
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for future use. The supported AIS application specific messages are identified as combination of DAC and FIl. For
example DAC set as 1 to 9 and Fl set as 2, 3, 4, 5, 16, 17, 18, 19, 20, 21, 22, 23, 25, 26, 27, 28, 29, 30, 31 or 32
(see IMO SN.1/Circ.289).

4.6.4 AIS target data

(See 6.13.6)

Requirements for AIS target data apply, if an AIS interface is provided.

It shall be possible to select any AIS target for the alphanumeric display of its data. An AIS
target selected for the display of its alphanumeric information shall be identified by the
relevant symbol set forth in IEC 62288:2014. Annex A. If more than one target is selected for
data display, the relevant symbols and the corresponding data shall be clearly id&ﬂltified.

There|shall be a clear indication to show that the target data is derived from AlS. Q},

For efich selected AIS target the following data shall be presented in al meric| form:
sourcg(s) of data, ship’s identification, navigational status, position and re availaple its
quality, range, bearing, COG, SOG, CPA, and TCPA. Target heading andieported rate ¢f turn
shall glso be made available. Additional target information shall be pro,(i&ed on request.

An indlication shall be provided in the alphanumeric display w(rs(r.padditional information is

availaple. (</
;\\

For ECDIS the sea stabilization of speed vectors is angption. If provided and selectdd, the
CTW Bnd STW shall be presented in place of COG ag$SOG. If both optional AIS interface
and tracked target interface is provided, the speeQ ectors shall share common operator
select|on for vector time (length), relative/true an \ground/sea stabilization. If provided, the
vector] time (length), relative/true selection and‘éound sea stabilization selection shall be
indicajed. The default selections shall be as j&cﬁéated in Table 3.

N

For ECDIS the bow crossing is an opti@ If provided bow crossing range and bow crpssing
time (BCR/BCT) may be presented. ~\
xO

NOTE |The AIS transponder provides, fg\&each AIS target the position and may provide COG, SOG and heading.

Range,|bearing, CTW, STW, CPA, , bow crossing range and bow crossing time (BCR/BCT) are calgulation
results pgainst own ship data and t are not provided by the AIS transponder.

If ECO)IS derives CPA/ Q&A’from available values in the interface then the ECDIS shal] meet
the CRA/TCPA requi@ nts of IEC 62388:2013, 11.3.14.7.

Manuflacturer’s @mentation shall include a description of which AIS data if received pn the
interfdce is us@ nd which information and indications presented to the user are derivefl from
the vaJues able on the interface and the values available for own ship.

If the mwm_mmwmated

as “missing” within the target data field.

The data shall be displayed and continually updated, until another target is selected for data
display or until the window is closed.

Means shall be provided to present own ship AIS data on request.

4.6.5 AIS voyage-related data

(See 6.14)

Requirements for AIS voyage related data apply, if an AIS interface is provided.
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Means shall be provided for on demand display of the following own ship data. Means shall be
provided for the user entry of the following data and output of this data via the interface to
AlS. (See Table Q.4, VSD).

a) Cargo category

The descriptions of ship and cargo are indicated by a number, which correspond to textual
description. Refer to ITU-R M.1371-5 Annex 8, Message 5.

b) Navigation status

The description of navigation status is indicated by a number, which corresponds to the
textual description. Refer to ITU-R M.1371-5 Annex 8, Messages 1, 2, 3.

C) Sl ip,b dldft (Illd}\illlulll dbtud: Dtdtib)
The ship’s maximum draft is indicated by a number. Refer to ITU-R M.1371-5ﬁ hex 8,
Mgssage 5.

d) Dgstination '\<0
Thie description of destination is a maximum 20 character string. ReferﬂbQTU-R M.4371-5
Annex 8, Message 5. A :
N

e) ETA date and time

N
Mqgnth, day, hours, minutes, universal coordinated universa t'g?e (UTC). Refer to|ITU-R
M.[1371-5 Annex 8, Message 5.
&

O
X

If EC}IS provides facilities for radar target track@hat are independent of a shipborng radar
syste, means may be provided to create a go on CPA/TCPA alarm function for AIS. If

4.6.6 | AIS CPA/TCPA alarms

(See 6.113.7)

provided, the collision avoidance alarm criterid”shall be the same for both AIS and tiacked
target$. It shall be possible to enable or di e a common CPA/TCPA alarm function fdr both
AIS and tracked targets. An indication s be given if the CPA/TCPA alarm function fpr AIS
is disgbled. K\

xO
If the |CPA/TCPA alarm functionAs-activated, and if the calculated CPA and TCPA valhes of
an aclivated AIS target are |less than the set limits, a CPA/TCPA alarm shall be givgn and
shall he identified as such ant-the target causing the alarm shall be clearly indicated.

If the] ECDIS provi @ CPA/TCPA alarm function for tracked targets then the preset
CPA/TCPA limits &iéd to targets from radar and AIS shall be identical. As a default|state,
the CPA/TCPA n functionality shall be applied to all activated AIS targets. On user
request, the C CPA alarm functionality may also be applied to sleeping targets.

AIS ship ine dimension data is not required to be considered in CPA/TCPA for AIS tgrgets.
Such ¢ ilities, if provided, should be described in the user manual.

4.6.7 AIS lost target warning
(See 6.13.8)

If ECDIS provides facilities for a CPA/TCPA alarm function for AIS targets, means may be
provided to create a lost target warning function for AIS. The enabled state of the lost target
warning function for AIS shall be available only when the CPA/TCPA alarm function is
enabled.

It shall be possible to enable or disable the lost target warning function for activated AIS
targets. A clear indication shall be given if the lost target warning function is disabled. A lost
target warning function for sleeping targets may be provided.

If the following conditions are met for a lost AIS target:
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e the AIS lost target warning function is enabled;

e the target is of interest, according to lost target filter criteria;

e a message is not received for a set time, depending on the nominal reporting rate of the
AIS target (see IEC 62388:2013, Table 27);

then the following applies:

e the last known (or predicted) position shall be clearly indicated within the operational area

as

a lost target and warning shall be given;

e the indication of the lost target shall disappear if the signal is received again, or after the

w

rnina has heen acknowledaed:
~J -7 T

e af
4.6.8

(See 6.

NOTE
MSC.8§

Mean{
the co

Meang
activa
circle

time
symbd

While
the oy
not ag
be esq

If the
cleare

The s

heans of recovering historical data from previous AIS reports shall be provided.
Anchor watch
15)

This requirement derives from an IMO formal safety assessment of general €argo ship safety (s
/19/2).

shall be provided for the operator to specify an anchor lgeation as position offsg
Immon reference point to the anchor location.

shall be provided for the operator to specify the ‘radius of the swing circle.
ed, the anchor watch function shall display the/swing circle. The centre of the
shall be at the position derived from the anchofJoCation and the own ship position
hen the operator activated the function, i.e.\\xhen the anchor was dropped. An 3
| shall be displayed at the centre of this swig circle.

the function is activated, the system.shall monitor the outline of own ship. If any

knowledged within 2 min, and own'ship remains outside the swing circle, the aler
alated to an alarm (see 4.12.2.2).

red while any part @f the outline of own ship remains outside of the circle.

e IMO

t from

When
swing
at the
nchor

part of

tline moves outside the swing circlg;the system shall raise a warning. If this warmfing is

t shall

anchor watch functionp~is* deactivated while this alert is present, the alert shfall be
d.
ving circle and-anchor symbol shall be as described in Annex W. The colour sh

all be

4.7 |Display mode and generation of the neighbouring area

(See 6.B.9)

(232//‘0 4N I+ chaoll Alhaavia bha mnoacoihla $4 Aicnlay, tha OLNIM o fovpnatingy 14 2~ Do~
U II L) oTrTant CIIVV(l]\J LA I\I\I\)Olulv 1AV ulo,.na_y are VLTV mrrorTrrmracrvrT LI L= LEAY4

th-up'

orientation. Other orientations are permitted. When such orientations are displayed, the
orientation shall be altered in steps large enough to avoid unstable display of the chart

inform

ation.

NOTE An unstable condition that changes orientation rapidly is distracting and can make text or symbols difficult

to read.

(232/A8.2) ECDIS shall provide for true motion mode. Other modes are permitted.

(232/A8.3) When true motion mode is in use, reset and generation of the chart display of the
neighbouring area shall take place automatically at own ship’s distance from the edge of the
display as determined by the mariner.
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(232/A8.4) It shall be possible to manually change the displayed chart area and the position of
own ship relative to the edge of the display.

(232/A8.5) If the area covered by the ECDIS display includes waters for which no ENC at a
scale appropriate for navigation is available, the areas representing those waters shall carry
an indication (see Annex D) to the mariner to refer to the paper chart or to the RCDS mode of
operation (see Annex G).

4.8

Colours and symbols

(See 6.7.1, 6.7.3, 6.8.6)

(232/A
inform

9.1) IHO recommended colours and symbols shall be used to represent
ation (See S-52, Annex A).

SENC

If SENIC data from a non-HO source is in use, it may use other colours Or symbol$ than
specifled by IHO S-52. In this case a permanent indication “non-ENC data” shall be proVided.
NOTE |“Non-ENC data” indicates that the equipment does not comply with carriage requirement of ECDIS.

If SENIC data from HO source is in use and if the representationCuses colours or symbols
differgnt from IHO S-52 then a permanent indication “non-ECDIS presentation, non JOLAS
mode’| shall be provided.

NOTE |“Non-ECDIS presentation” indicates that the equipment dgeS not comply with carriage requireent of
ECDIS.

(232/A9.2) The colours and symbols other than those mentioned in 232/A9.1 shall comp|y with
the applicable requirements contained in the IMO standards for navigational symbols (see
IEC 6p288).

(232/A9.3) SENC information, when displayed at the scale specified in the ENC, shall use the
speciffed size of symbols, figures and letters (See S-52, Annex A).

(232/A9.4) ECDIS shall allow the mariner to select whether own ship is displayed in trud scale
or as @ symbol.

4.9 |Display requirements

4.91 Route planning and monitoring

(232/A10.1) ECDIS shall be capable of displaying information for:

1) rolite planning and supplementary navigation tasks (see 4.10.2);

2) royte“monitoring (see 4.10.3).

4.9.2 Chart presentation size

(See 6.3.2)

(232/A10.2) The effective size of the chart presentation for route monitoring shall be at least
270 mm by 270 mm.

4.9.3

Colour and resolution

(See 6.7.3, 6.7.4)

(232/A10.3) The display shall be capable of complying with the colour and resolution
recommendations of IHO (See IHO S-52, Annex A).
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4.9.4 Presentation

(See 6.7.5)

(232/A10.4) The method of presentation shall ensure that the displayed information is clearly
visible to more than one observer in the conditions of light normally experienced on bridge of
the ship by day and by night.

4.9.5 Removal of information categories

(See 6.8.3)

(232/ A and
AnneXq M) are removed to customize the display, this shall be permanently indicated.
Identification of categories which are removed from the Standard Display shall be shown on
demand. (See 4.3.3)

4.10 |Route planning, monitoring and voyage recording
4.10.1 General
(See 6.p.2, 6.9.3)

(232/A11.1) It shall be possible to carry out route planning ahd,route monitoring in a simple
and rdliable manner.

(232/A11.2) The largest scale data available in the SENC for the area given shall always be
used by the ECDIS for all-alarms alerts or indications<of crossing the ship's safety contpur, of
being |too close to a point object, such as a fixe¢" or floating aid to navigation or isplated
dangey (navigational hazard) and of entering a ‘prohibited area, and for—alarms aler{s and
indications according to Annex D.

4.10.2 Route planning
4.10.2.1 Route plan

(See 6.p.2)

(232/A11.3.1) It shall beypossible to carry out route planning including both straight and
curved segments.

(232/A11.3.2) It shall- be possible to adjust a planned route alphanumerically and graphically
includfng:

1) adding. waypoints to a route;
2) deleting waypoints from a route;

3) changing the position of a waypoint.

(232/A11.3.3) It shall be possible to plan one or more alternative routes in addition to the
selected route. The selected route shall be clearly distinguishable from the other routes.

(232/A11.3.4) An indication is required if the mariner plans a route across an own ship’s
safety contour.

The indication shall be both graphical in the chart area using IEC 62288:2014, Table A.3,
graphical symbol 3.5 b and textual in the user dialog area of the route plan.

The graphical highlight shall be the intersection between the planned route and the charted
feature/object.
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The charted feature/object which is the origin of the indication shall be displayed on demand
together with the IEC 62288:2014, Table A.3, graphical symbol 3.5 b. This may require
temporary override of the user selected viewing group layers (see Annex M) or temporary
display of a charted feature/object from the largest scale available.

Optionally, the graphical indication in the chart area may be selectable between on and off
state. When selected for off state, a permanent indication shall be provided that the
“Indication of crossing safety contour is Off”.

(232/A11.3.5) An indication shall be given if the mariner plans a route closer than a user-
spec:f/ed distance from the boundary of a proh/b/ted area or a geograph/c area for which
specigtcomditrorns—extst \occ Anrex u; Arr-rdicatron—shat—atsobegiven thenmrarirer-plans a
route ploser than a user-specified distance from a point object, such as a fixed or floating aid
to navigation or isolated danger (navigational hazard).

This dlistance limit may be the same applied to the proximity of all dangers and identical|to the
distange limit applied for approaching the boundary of a prohibited area; |[area with dpecial
conditjons.

[4%

The indication shall be both graphical in the chart area using IEC 62288:2014, Tabl
graphical symbol 3.5 ¢ and textual in the user dialog area of the foute plan.

A3,

The graphical highlight shall be the intersection between thg planned route and the charted
featurg/object.

The charted feature/object which is the origin of the,indication shall be displayed on d¢mand
together with the IEC 62288:2014, Table A.3,%<graphical symbol 3.5 c. This may require
tempofrary override of the user selected viewifig group layers (see Annex M) or temporary
displaly of a charted feature/object from the |atgest scale available.

Graphlivcal indication in the chart area shall be selectable between on and off states sepgrately
for navigational hazards and for eaCh prohibited area or each area with special conditions
(see Annex C). If any of the selegtable indications is in the off state, there shall be a relevant
permgnent indication: "Indicatjon of navigational hazards is Off" or "Indication of|some
prohibjited areas or areas with)special conditions is Off". The full list of prohibited ar¢as or
areas |with special conditians-in the off state shall be available on demand.

(232/A11.3.6) It shadll ;be possible for the mariner to specify a cross track limit of deyiation
from the planned route at which an automatic off-track alarm shall be activated.

4.10.2.2 Annotated Route plan

(See 6.p.2)

NOTE An annotated route plan combines a route plan with additional mariner’s information (see 6.4.1). It includes
some of the information required by the guidelines for voyage planning (IMO A.893(21)).

Annotated route plan may be provided. If provided, the following rules apply:

1) additional mariner’s information shall be organized in similar way to route plans, which
means separately named entities such as files or databases;

2) annotation means that a route plan shall be linked to such separately named entities;

3) annotated route plan shall provide a textual document in electronic form. A paper version
may be provided. The document shall list all items from both route plan and additional
mariner’s information in the same sequence as they will appear when the ship sails the
planned route.

EXAMPLE The sequence could be: waypoint 1 with ETD, caution (dangerous area), waypoint 2 with ETA,
caution (danger), information (leave pilot), waypoint 3 with ETA, information (speed limit), etc.
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4.10.2.3 Route plan exchange with other equipment
(See 6.9.2)

Optionally, means may be provided to export and import route plans and annotated route
plans with other equipment. The media used may be a removable memory device (for
example USB memory stick, SD card, etc.) or a fixed wired interface (for example
IEC 61162-450, see 4.12.7 and Annex T). The format of the route plan exchange for export
and import is described in Annex S.

4.10.3 Route monitoring

(See 6.p4+3—6-9-3)

(232/A11.4.1) For route monitoring the selected route and own ship's position shall gppear
whengver the display covers that area.

(232/A11.4.2) It shall be possible to display a sea area that does not have-the ship ¢on the
display (for example for look ahead, route planning), while route monitoring. If this is dgne on
the display used for route monitoring, the automatic route monitoringnunctions (for example.
updating ship’s position, and providing-alarms alerts and indications). shall be continupus. It
shall pe possible to return to the route monitoring display cevering own ship's pesition
immediately by single operator action.

The system shall allow the user to select a route for manitefing only if the pre-planned route
has bgen checked that the radius of planned turns allows each turn to complete before the
next tdirn.

(232/A11.4.3) ECDIS shall give an alarm if, within-a specified look-ahead time or distance set
by thel mariner, own ship will cross the safety~contour.

The visual indication of the alarm shall:& graphical in the chart area using IEC 622882014,
Table|A.3, graphical symbol 3.5 b and textual in the user dialog area of the alert managg¢ment.

The gfaphical highlight shall beGfe intersection between the own ship look-ahead arda and
the chlarted feature/object.

The charted feature/object which is the origin of the alarm shall be displayed on d¢mand
together with the IEC-62288:2014, Table A.3, graphical symbol 3.5 b. This may require
tempofrary overridenof the user selected viewing group layers (see Annex M) or temporary
display of a charted'feature/object from the largest scale available.

Optionally~the graphical indication in the chart area may be selectable between on gnd off
state.| When selected for off state, a permanent indication shall be provided that the
“Indicatioh of crossing safety contour is Off”

(232/A11.4.4) ECDIS shall give-an-alarm-or-indication a warning or caution, as selected by the
mariner, if, within a specified look-ahead time or distance set by the mariner, own ship will
cross the boundary of a prohibited area or of a geographic area for which special conditions
exist. (See Annex C)

The visual indication of the warning or caution shall be graphical in the chart area using
IEC 62288:2014, Table A.3, graphical symbol 3.5 ¢ and textual in the user dialog area of the
alert management.

The graphical highlight shall be the intersection between the own ship look-ahead area and
the charted feature/object.
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The charted feature/object which is the origin of the warning or caution shall be displayed on
demand together with the IEC 62288:2014, Table A.3, graphical symbol 3.5 ¢c. This may
require temporary override of the user selected viewing group layers (see Annex M) or
temporary display of a charted feature/object from the largest scale available.

Graphical indication in the chart area shall be selectable between on and off states separately
for each prohibited area or area with special condition (see Annex C). If any indication is in
the off state, a permanent indication: "ProhAre" shall be provided. The full list of prohibited
areas or areas with special conditions in the off state shall be available on demand.

(232/A11.4.5) An alarm shall be given when the specified cross track limit for deviation from

the p/auuc;u' rotte-fs—exceedetd-

NOTE |Route monitoring will only provide an automatic alarm if the mariner has entered the appropriate|data in
4.10.2.

(232/A11.4.6)-An—indication A caution shall be given to the mariner if~eontinuing lon its
presept course and speed, over a specified look-ahead time or distance.set by the mariner,
own $hip will pass closer than a user-specified distance from a“danger (for exdample
obstruction, wreck, rock) that is shallower than the mariner's safety" contour or an laid to
navigation (navigational hazard).

The visual indication of the caution shall be graphical in the chaft area using IEC 622882014,
Table|A.3, graphical symbol 3.5 ¢ and textual in the user didlog area of the alert managgment.

The glaphical highlight shall be the intersection betwe&n the own ship look-ahead arda and
the chlarted feature/object.

The charted feature/object which is the origipvof the caution shall be displayed on d¢mand
together with the IEC 62288:2014, Table\ A.3, graphical symbol 3.5 c. This may require
tempofrary override of the user selected>Viewing group layers (see Annex M) or temporary
display of a charted feature/object from-the largest scale available.

Optionally, the graphical indicatigf-in the chart area may be selectable between on gnd off
statesf When selected for pff\’state, a permanent indication shall be provided that the
“Indication of navigational hazards is Off”.

The Igok-ahead range,\expressed as time or distance, is set by the mariner to control hpw far
in adance an alert ‘will be given before a distance limit is violated. The same look-phead
range|shall be applied for approaching the boundary of a prohibited area, area with gpecial
conditjons, cressing safety contour or proximity to a danger. The distance limit set by the
maringr shall\be the same applied to the proximity of all dangers and aids to navigation.

(232/AMN%4.9) Analarm A warning shall be given by ECDIS when the ship reaches a specified
time or distance, set by the mariner, in advance of a critical point on the planned route.

ECDIS shall permit the mariner to define critical points and the time or distance at which-an
atarm a warning shall be given. The words “to reach a critical point” shall be considered as
passing abeam of the critical point on the planned route.

(232/A11.4.11) It shall be possible to display alternative routes in addition to the selected
route, where any have been planned. The selected route shall be clearly distinguishable from
the other routes. During the voyage, it shall be possible for the mariner to modify the selected
sailing route or to change to an alternative route.

(232/A11.4.12) It shall be possible to display:

a) time-labels along a ship’s track manually on demand and automatically at intervals
selected between 1 min and 120 min; and
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b) an adequate number of points, free movable electronic bearing lines (EBL), variable and
fixed range markers (VRM), and other symbols required for navigation purposes and as
specified in Annex B.

Measurements from own ship (for example, range rings, range and bearing, cursor, tracking
data) shall be made with respect to the CCRP.

NoTE Note that an “adequate number” of EBL and VRM implies at least one of each.

4.10.4 Position integration

(See 6.8.14. 6.9.4)

(232/A11.4.7) The ship's position shall be derived from a continuous positioning system of an
accuracy consistent with the requirements of safe navigation. Whenever possible;-a second
indepéndent positioning source, preferably of a different type shall be provided.™Mn such|cases
ECDI$ shall be capable of identifying discrepancies between the two sources.

The ELCDIS shall have means to display the position from at least two pasitioning methqds, to
identifly to the operator which method is being used, and provide a means for the operator to
select|the method to use.-\isual Manually obtained position fix and_dead reckoning furjctions
are repguired as one secondary independent positioning source, \but these are not consjdered
to be|continuous even if it is based on continuous headingfand speed sources. Rdfer to
4.10.9.

ECDI$ shall permanently indicate using a yellow coloiw/the source of the position whgnever
the sojurce is from non continuous position system ot method.

NOTE |[Yellow indicates here information with doubtful int€grity in accordance with IEC 62288:2014, 4.8.2.1|

(232/A11.4.8) ECDIS shall provide—an—-alarmm a warning when the input from the continuous
positign, heading or speed sources is lost) ECDIS shall also repeat, but only as an indigation,
any-alarm alert or indication passed to'it from position, heading or speed sources.

(232/A11.4.10) The positioning system and the SENC shall be on the same geodetic datum.
ECDI$ shall give-an-atarm a warning if this is not the case.

(232/A11.4.15.2) ECDJS<shall indicate discrepancies between the positions obtained by
continyous positioning systems and positions obtained by manual observations.

(232/A11.4.14) dt-shall be possible to adjust the displayed geographic position of the s
manually. This)manual adjustment shall be noted alpha-numerically on the screeh (i.e.
permgnentiy\indicated), maintained until altered by the mariner, and automatically recorded.

4.10.5—0Objeetinformation
(See 6.8.12)

(232/A11.4.13) It shall be possible to enter the geographic coordinates of any position and
then display that position on demand. It shall also be possible to select any point (feature,
symbol or position) on the display and read its geographical co-ordinates on demand.

4.10.6 LOP position fix

(See 6.9.7)

(232/A11.4.15.1) ECDIS shall provide the capability to enter and plot manually obtained
bearing and distance lines of position (LOP), and calculate the resulting position of own ship.
It shall be possible to use the resulting position as an origin for dead-reckoning.
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Position plots shall indicate the time the plot was accepted and, in the case of estimated
position, fix or dead-reckoned position plot (EP, fix or DR), the type of plot. Indication of the
source of data used for the position may be selectable, on or off, by the operator.

Data for accepted position plots and the associated LOPs shall be recorded in the voyage
recording (see 4.10.7).

4.10.7

Voyage recording

(See 6.9.4, 6.9.5)

(232/A11.5.1) ECDIS shall store and be able to reproduce certain minimum elements re

quired

to req
12 ho

1) to
us

2) to

The s

databgse.

(232/A

time mparks at intervals not exceeding 4 hours.

For tH
month

(232/A

(232/A
and o

4.11
(See 6.

(232/A
the ch

The o

(232/A
featur

onstruct the navigation and verify the official database used during the _pr
irs. The following data shall be recorded at one minute intervals:

ensure a record of own ship’s past track: time, position (from the posiion soy
), heading and speed; and

ensure a record of official data used: ENC source, edition, date, cell.and update h

ame data recording requirements apply to the use of any NRNC or unofficial

11.5.2) In addition, ECDIS shall record the complete,track for the entire voyage

e purposes of logging, the entire voyage is defined as a maximum period of
S,

11.5.3) It shall not be possible to manipulate or change the recorded information.

11.5.4) ECDIS shall have a capability to preserve the record of the previous 12
the voyage track.

Calculations and accuracy
b)

12.1) The accuraey.*of all calculations performed by ECDIS shall be independ
aracteristics of the/output device and shall be consistent with the SENC accuracy.

Itput devige includes the ECDIS display, stored memory, and/or printout.

12.2)\Bearings and distances drawn on the display, or those measured bsg
bs/already drawn on the display, shall have accuracy no less than that afforded

pvious

rce in

jstory.

chart

. with

three

hours

ent of

tween
by the

resolu

ion of the display

(232/A12.3) The system shall be capable of performing and presenting the results of at least
the following calculations:

1) true distance and azimuth (i.e. bearing) between two geographical positions;

2) geographic position from known position and distance/azimuth (i.e. bearing); and

3) geodetic calculations such as spheroidal distance, rhumb line, and great circle-{see-5-4-4).

Accuracy of geodetic calculations shall be for distance within 1 % or 30 m, whichever is the
greater distance and shall be for bearings within 1° (see Annex J).
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4.12 Connections with other equipment (interfaces)

4.12.1 Connection with navigation equipment

(See 6.2.1, 6.6)

(232/A15.1) ECDIS shall not degrade the performance of any equipment providing sensor
inputs. Nor shall the connection of optional equipment degrade the performance of ECDIS
below this standard.

(232/A15.2) ECDIS shall be connected to the ship's position fixing system, to the gyro
compass and to the speed and distance measuring device. For ships not fitted with a gyro

compdss, ECDISshattbetonmected toa marne transmitting heading device ]

ECDI$ shall also be capable to be connected to BAM equipment, BNWAS, ECIHS chk-up
systeq and VDR. Optionally ECDIS may be connected to other nawigational and
communication equipment, for example Radar, AIS, Autopilot, Track Contrgh, Echo sopnder,
SafetyyNET, and NAVTEX.

As a minimum, the ECDIS shall support the-sentencesfromEC-64162-1given—in—Tpble—1

interfgces as given in Annex Q. The manufacturer shall specify which physical interfacgs are
suppofted. In addition, suitable alternative input or output interfaces may be used.

faramet»elt Sentenestommat Cemmmenis
Irmea+drda4e' $--ZDA Input 1
G L o $-—GLL ! |
$--GGA
$--GNS
$--RMC
Datum $--DTM Input—1
Headinh $--HDT Input—1-and—2 (up-to-50-Hz)
$--THS hput—2-(up-to-50-Hz)
Speed $-VBW Input—1from- SDME
$-A/HW Input -1
Gl Input—1-(from-ground-stabilised-system)
4.12.2 Gonnection with BAM
(See 6.2

4.12.2.1 BAM compliant interface

NOTE The performance standards for Bridge Alert Management (BAM) tailor the IMO Code on Alerts and
Indicators to harmonize the priority, classification, handling, distribution and presentation of alerts on bridge
equipment.

ECDIS shall provide an alert management handling and interface compliant with the
requirements of BAM Module A and C further specified for ECDIS in the Annex Q, the state
diagram of IEC 61924-2:2012, Annex J and the detailed sentence definitions of
IEC 61924-2:2012, Annex K (see Annex D).

Alert management requires:

a) classification of all alerts available in the EUT;

b) presentation of the alerts;
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c) reporting of alerts;
d) handling of unacknowledged warnings, see 4.12.2.2;
e) functionality of remote acknowledge and remote silencing, see 4.12.2.3.

4.12.2.2 Unacknowledged warnings
An unacknowledged warning shall be:

a) repeated as a warning after a limited time period not exceeding 5 min; or
b) changed to alarm priority after a limited time period not exceeding 5 min; or

C) ch ngnd to alarm Im'inr'ify after a user selectable time not maore than 5 min

If a uder selectable time setting is provided, the default time for the user selected&r}od shall

be 60 |s.
N
4.12.2.3 Remote acknowledgments and silencing of alerts (19

Remote temporary silencing and remote acknowledgement shall be pé@ble via alert related

commpnication described in Annex Q and the detailed sentence definitiops of
IEC 61924-2:2012, Annex K. C)

Remoje acknowledgement shall only be possible for categor;Q& lerts, see IEC 61924-2[2012,
Annexq C. Q

Remofe silencing of the relevant audible alerts of the@ IS shall be possible at any time.

4.12.3 Connection with VDR s\é
(See 6.p.3) $’\.\Q
4.12.31 VDR interface A\Q

An inferface with VDR shall be\ﬁ'&gded based on IEC 61162-450 and IEC 61996-112013,
Annex E and Annex G. O
)

4.12.3.2 Transfer of scréen image

A sublectively Iosslets)caraphic algorithm shall be used as defined in IEC 61996-1:2013, 5.8

(VDR
&

Meang shall @? prowded to configure at installation the header data for the following
informatlo he “Status and information text field” as described in IEC 61996-1}2013,

Annex E\{(/

a) identity of the class of image including SOUrce type togetner with identtier, 1or example
“Source:ECDIS.27;

b) identity of the display location.

The Ethernet interface shall provide digital file transfers of one screen capture each 15 s.
Means may be provided to configure the use of higher update rates.

Means shall be provided to change the synchronization of the image message transfer to the
local clock within the 15 s update period. The default synchronization shall be ECDIS.1 local
clock +8 i.e. send at:08,:23,:38,:53, ECDIS.2 local clock +12 i.e. send at:12,:27,:42,:57.

4.12.3.3 Transfer of ECDIS display source information

ECDIS display source information shall be transferred to VDR as defined in
IEC 61996-1:2013, Annex G, Table G.1. Items defined in IEC 61996-1:2013, Annex G,



https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

- 46 - IEC 61174:2015 RLV © IEC 2015

Table G.2 may be included. The transfer shall happen at least every 10 min if the reported
information is unchanged from previous transfer. The transfer shall happen within 2 s when
any of the reported information has been changed.

The content of ECDIS display source information shall include charts used for display
purposes and charts used for alert purposes (i.e. largest scales available).

4.12.4 Connection with BNWAS

To provide user activity information to BNWAS, an EVE sentence as specified in IEC 61162-1
shall be output in response to user-interaction with the ECDIS under conditions described in
the usprmanruak

It is g requirement of BNWAS that it shall not be possible to initiate the rese@ﬁc ion or
cance| any audible alarm from any device, equipment or system not physicéﬂy located in
areas |of the bridge providing proper look out. The ECDIS installation ma 34 “shall contain
instrugtions about installation locations and/or configuration of the possibility”of resettipg the
BNWAS timer from the ECDIS when the BNWAS interface can be com)ibted or configyred to

reset {he dormant period of the BNWAS. N
(b'\

4.12.94 Connection for SENC information Q

(232/A15.3) ECDIS may provide a means to supply SENC ifgz}nation to external equipment.

NOTE |Test of this interface, if provided, is not required. T ormat of SENC data is by definjition a
manufapturer’s internal ECDIS format and the data interface b@ n an ECDIS and the external equipment for
SENC data transfer is not defined in IEC 61162. \\

)
4.12.¢ Connection with NAVTEX or Safetyl%sﬁ‘ for MSI
&

(See 6.[16) $
If pro\ided, an interface with either NA&&X (IEC 61097-6) or SafetyNET (IEC 61097-4) shall

comply with the following requirerrk@ts for processing and presentation of MSI megsages
received via NAVTEX or SafetyNO .

a) Prpvide an indication wh@ new MSI| message is received until it has been displayed or
24 h have passed. .

b) THhis indication ma@suppressed if the MSI message does not meet criteria set py the

méariner. C)

c) Means shall rovided for the operator to enter criteria for suppression of indicafion of
n MSI ages based on time and distance from own ship, monitored ropite or
pldnned e. Default setting is no suppression.

NOTE |T teria set for ECDIS indication of new MSI messages are independent of such settings on the MSI
receive iCh may optionally be controllable by NRM sentence for NAVTEX.

d) Details of the coverage areas and message categories which have been excluded by the
operator from reception and/or display should be readily available.

e) For NAVTEX ECDIS shall provide means to view the receiver INS mask set inside the
NAVTEX (see IEC 61097-6). Optionally ECDIS may provide means to set the NAVTEX
receiver mask(s). The elements of the INS mask are: Frequency, transmitter coverage
area and message type (see NRM sentence). The elements of the INS mask shall be
provided for display as characters ‘A’, ‘B’, etc.. ECDIS shall send a query sentence
requesting an NRM sentence prior to display of the INS mask.

f) Capability for data storage of MSI messages for at least 255 most recent messages per
each source of MSI shall be provided.

g) The user shall be able to tag individual messages for permanent retention. These
messages may occupy up to 25 % of the available memory and shall not be overwritten by
new messages. When no longer required, the user shall be able to remove these
messages.
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h) Means shall be provided to view the most recent message, past messages, and to view
messages associated with selection of MSI symbols in the graphical display area.

i) Means for viewing MSI messages shall provide at least 16 lines of message text at a time
with @ minimum of 40 characters/line..

4.12.7 Connection for transfer of route information

(See 6.

17)

If a fixed wire interface is provided (see 4.10.2.3) means shall be provided based on
IEC 61162-450 to send and to receive information on a monitored route and alternate routes
with other navigation equipment; for example, backup ECDIS, planning workstation, radar,
etc. (§ee Annex T). The data shall comply with the appropriaie paris of Annex mor this

purpo

Meang shall include: y\<0

a) bidirectional transfer of route(s) for editing purposes. The reporte%‘.&pe of trang

ro

RRT sentence;
c) sending of RRT sentences using IEC 61162-450 to inform er party about the tr
of|a route, and reception of RRT sentences using IEC6\1 62-450 for file transfer

an
d) fo
[ ]

e) fo

b) trgnsfer of route for monitoring purpose. The reported type of tr(%hs'}érred route is M

e, as a minimum.

Q}/

ite is A in the RRT sentence;

d intended application status (see Annex T); Q o
sending: QQ
a method to initiate transfer of a route; \\

indication of the status of the IEC 61162-450 file transfer and the status
intended application based on the re d RRT sentence;

indication of no response if @ RRT sentence is not received withi
manufacturer’s specified timeom&

receiving: \O

a method to accept or rej\@h'a received route at application;
reporting to the seng&h‘ne status of the IEC 61162-450 file transfer and the stg
the intended appligation based on the received RRT sentence. This reporting d
either by one o
reports both ransfer status and application level status. In a two sentence

the first RRJI.sentence reports only the file transfer status and the second
sentenc orts the application level status;

if th&eiver is an ECDIS, a method to perform a safety check of the received

ferred

in the

hnsfer
status

bf the

h the

tus of
an be

RRT sentences. In a one sentence report a single RRT seftence

report
RRT

route
level;

a&? t chart database and a method to perform a geometry check at application
‘aMnethod to request a route from another ECDIS after power on (See Anj

ex T,

Q=Query for transmitting any monitored route or alternative route for editing);

f) a log of these interactions.

4.12.8 Connection with INS

(See 6.

18)

The ECDIS shall indicate the received integrity and plausibility of the basic CCRS values
using the information in the NSR sentence. Colour coding of the values as specified in
IEC 62288 shall be used.

413

(See 6.

Performance tests, malfunction-alarms alerts and indications

8.19)
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(232/A13.1) ECDIS shall be provided with means for either automatically or manually carrying
out on-board tests of major functions. In case of a failure, the test shall display information to
indicate which module is at fault.

Major functions of ECDIS are: the ECDIS equipment itself, interface to electronic position
fixing system, interface to the gyro compass, interface to the speed and distance measuring
device, optional interface to the radar and optional interface to the AlS.

(232/A
malfu

4.14
(232/A
naviga

1) F3
en

2) A
re

4.15
(See 6.

(232/A
functid

appro

(232/A
supply

The €

supply.

4.16

(See 6.

Adeq
in acc

13.2) ECDIS shall provide suitable—alarm alert (i.e. warning) or indication of\3
pction.

Back-up arrangements

tion in case of an ECDIS failure: (See F.3)

cilities enabling a safe take-over of the ECDIS functions shal|l ‘be provided in of
sure that an ECDIS failure does not result in a critical situdtion. (See 4.12.7)

back-up arrangement shall be provided facilitating means for safe navigation
maining part of the voyage in case of an ECDIS failure)y(See 4.12.7)

Power supply

D.6)

16.1) It shall be possible to operate ECDIS and all equipment necessary for its 1
ning when supplied by an emergency‘source of electrical power in accordance w|
briate requirements of regulation 11/1-0f the 1974 SOLAS convention, as amended.

16.2) Changing from one source of power supply to another, or any interruption o
for a period of up to 45 s, shall not require the equipment to be manually re-initia

quipment is not required to remain operational during this interruption of the

Software maintenance
10)

ate software maintenance arrangements shall be supported by the ECDIS manufg
brdance with IMO SN.1/Circ.266, rev1. ECDIS equipment shall provide means to d

on demand the current software version.

ystem

14) Adequate independent back-up arrangements shall be proyvided to ensuré¢ safe

der to

of the

ormal
th the

f the
ized.

power

cturer
isplay

Means shall be provided to replace or install updates to software in systems aboard ship.

Manufacturers shall provide customers with timely access,-forexample at least by a website
which is linked to the IHO website, to a list showing the IHO standards currently in effect for
ECDIS, ECDIS application software versions, compliance status and regulatory approvals for
the listed configurations/versions. The procedures for providing timely access shall be part of
the recognized quality system of the manufacturer.

4.17

Quality management requirements

(See 6.11)
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The equipment and documentation shall be developed, produced and written in accordance
with a recognised quality procedure, for example ISO 9001 or an equivalent recognised
quality standard.

NOTE

See also IEC 60945 Software.

4.18 Default control setting and saved user control settings

(See 6.12)

The configuration specified in Table 3 shall be selectable by a single operator action followed
by an action to confirm the selection.

A fac

adjustments to suit the conditions at hand. At least two such configurations shall@.

lity shall be provided to store and recall user-specific settings that r@i after

\"

to be [stored for recall. Selection for recalling a stored configuration shall be @Iowed

action

to confirm the selection.

ilable
by an
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Table 3 — Control settings configured in response to ‘Default’ selection

(Appendix 6 of IMO resolution MSC.252(83))

Function Setting
Display category ECDIS Standard display
Chart related selector: Accuracy Off
Chart related selector: Date dependent current date
objects
Chart related selector: Highlight date e
depenfdent \
Chart felated selector: Full light lines Off /)\/
Chart felated selector: Highlight info Off S
Chart felated selector: Highlight document Off ,-\Q'\
A
Chart felated selector: Unknown On ‘ ‘l/
7
Chart felated selector: Scale min Off \
L)
Chart felated selector: Shallow pattern Off %\
Chart felated selector: Shallow water on C)
dangefs , \Q/
Chart felated selector: Contour labels, if Off O\
provided AQ
Chart felated selector: Four shades, if Off Q\)
provided
Chart felated selector: National language, if Remain u sﬁan ed
provided A% 9
Chart felated selector: Paper chart / )
Simplified symbols Papguchart
. ; N\
Chart felated selector: Plain / Symbolized \}Iain
boundfries

X,

Chart

Felated selector:

Text group Iaye[_,\ltv

Important text

Selecfed sea area ("\\v Around own ship with appropriate off-set
Range R T 3 NM

Orienfation ‘C)\\‘ True motion, north-up

True motion reset “p 10 % from display edge

Geodd

)
tic datum, i &ctable

WGS84

Manu

Iupdat&@ge 5.9.2)

If applied i.e. displayed if available

Marin

>r’5,r€t,\7see 5.4.1)

If applied i.e. displayed if available

Selec e%o’ute Last selected route, including route parameters
Past track On

Past track length, if selectable (see 12 h

Annex B, 7.7 and 1.2)

Past track time-labels On, 30 min

Look-ahead time 6 min

Any edit window (for example route plan) Exit

Position data source

remain unchanged

Safety contour

remain unchanged

Safety depth

remain unchanged

Cross track limit

remain unchanged
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Function

Setting

Graphical indication of crossing safety

contour during route planning, if selection On
provided

Graphical indication of prohibited areas,

areas with special conditions and on

navigational hazards during route planning,
if selection provided

Distance to prohibited areas, areas with
special conditions and navigational hazards

remain unchanged

Graphical indication of crossing safety

contour during route monitoring. if selection | On
provided \
b
-~
Graphjcal indication of prohibited areas and \/
areas |with special conditions during route On Q‘
monitdring, if selection provided ?\<O
Y
Graphjcal indication of navigational hazards Q
during route monitoring, if selection On ~(‘1/
provided /\b‘
Objec] highlight, selected object, track Cleared from displa r\'\
displal from log play @
Cursof pick Closed (/U
— . ; . AN\
Any aglditional window (dual view, 3d, tides, Closed 5\
etc.) , 0
Any aglditional information layer, proprietary .
layer (weather, tides, AML, etc.) Cleared from dis
Chart update, Chart information exchange Aborted c\\}\
Colouf differentiation test diagrams Closed Q)\
Q)
Updatg review Off \’i\,

Chartt g@j
Units “th, NM, kn
— : xS
Crogs ng a navigational hazard in route\j: Caution
monitgring mode .
AN
Vectof time (length) C) 6 min
Vectof mode : True
D
Vectof stabilization (.O Ground
Symb¢l for target ass@}h’on, if provided AlIS

Collision warnin@provided

ON (limits, CPA = 2 NM; TCPA = 12 min)

Radar|

and A@'I}get association, if
prowded/ C)

ON

NS

target range = 6 NM

AIS target filtering, if provided

target CPA = 4 NM

target TCPA = 24 min

target display = Off

sleeping target display = Off
AtoN display = On

SART display = On
repeated target display= Off

AIS true target outline Off
Display of Radar image overlay, if provided Off
Display of Radar tracked targets, if provided | Off
Display of AIS reported targets, if provided Off
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Function Setting
Target past positions, if provided Off
Target trails, if provided Off
Lost target warning, if provided Off
Lost target warning range, if provided 12 NM
AIS interrogation, if provided Off
Own ship true outline Off
LOP source indication Off
User selected time for warning escalation 60 s
Supprgssion of indication of user selected
MSI nessages pase(_j on first character of Remain unchanged
NAVTEX code field, if provided (see 4.12.6
b))
Suprepsion of indication of user selected

messd
own s
(4.12.

ges based on time and distance from
hip, monitored route or planned route

b C))

No

Bright
contrg

hess and contrast controls, if software

lled Calibrated setting

5

5.1

(See 6.

(S-52
rule fa

1)
2)
3)
4)
5)
6)
7)
8)
9)

E(
H(
Ng
H(
H(
H(

ra

Requirements contained in IHO-special publications

Priority of chart display
B.6)

2.3.2 a) Layers are required to establish the priority of data on the display. The g
r the priority between different categories of information is given below:

EDIS visual-alarms alerts/indications (for example caution, overscale);

D-data: points/lines and areas plus official updates;

tices to mariners, manual input and radio navigational warnings;

D-caution (ENC cautions);

D-colour-fill area_data;

D's on demand data;

Var information;

m

mIriner’s data: points/lines and areas (see 5.4.1);

nufacturer's data: points/lines and areas:

eneral

10) mariner’s colour-fill area data.

NoTE This list is not intended to indicate a drawing sequence, but to specify that the
information content of category n + 1-must shall not obscure the information content of
category n or any higher category (i.e. n — 1, etc.). (S-52,/2.3.2 a).)

5.2

5.2.1

Display of chart information

Scale and navigation purpose

(See 6.8.8)

(S-52/3.2.3(8a)) If data from different compilation scales appears on the display, the boundary
between different scales shall be clearly indicated.
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(S-52/3.1.7.2) When the display cannot be completely covered with ENC data for the selected
navigational purpose, the remaining part of the display shall be filled with data based on a
more general navigational purpose (if available).

(S-52/3.1.7(c)) A graphical index of the navigational purpose of available data shall be shown
on demand.

(S-52/3.2.3(8b)) Data shown on the display shall always be of the same display scale. If a
compilation scale boundary is shown on the display, the information shown in the overscale
area shall not be relied upon at the scale of the display. The overscale area shall be identified
as specified in S-52, Annex A. (Note that this overscale identification only applies to

auton
displa

FH Li £ i dlo WH L | & L 4 L il
atiC arca suarirry Ur- pdarts Ur tric- uiopiay, 10U UUTS Tt apPpury (U uveTrosuaiiiry UTr 1<

y commanded by the mariner.)

entire

If the
the di
or dis
for lat
own s
“at ow

3.2.3(9a)) The IMO performance standards réquire an indication of scale and raf
f the display base. For display scale largexthan 1:80 000: always display the
bar provided in the Presentation Library,

3.2.3(9b)) For display scale at 1:88:000 or smaller: always display the 10 mile |4
brovided in the Presentation Libraly.

displayed area together wjth~the used projection is such that scale is not uniforn
played area then the sgale’bar (more than 5 % difference in uniformity for all dirg
blayed area is over latitude 70°) or latitude scale (more than 5 % difference in uni
tude direction or displayed area is over latitude 70°) shall indicate the scale ei
nip location or atthie centre of the displayed area. In such case a permanent indj
n ship” or “at céntre” shall be close to the scale bar or latitude scale.

ge as
1 mile

titude

h over
ctions

rmity
her at
cation

5.2.2

Units and legend

(See 6.7.2)

Units to be used on ECDIS displays are defined in IEC 62288.

(S-52/2.3.1g) A standard legend of general information relating to the-area—displayed cursor
pick location—applicable—to-the—ship's—positiorn, shall be shown on a graphic or text display.

This legend shall contain as a minimum:
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1) units for depth;

2) units for height;

3) scale of display;

4) data quality indicator;

5) sounding/vertical datum;

6) horizontal datum;

7) the value of the safety depth if used;

8) the value of the safety contour;

9 nqnnnnh'n Variation—-
g et ratrort;

10) date and number of last update affecting the chart cells currently in use;
11) edlition number and date of issue of the ENC;

12) chart projection.

| Al of
neces

5.2.3

(See 6.

(S-52
termiri

(S-52
termin

(8-52
termin

User
Annex

5.3

5.3.1

(See 6.

(S-52
| cursof
and td

the listed general information-must shall be available for simultaneous display. It

sary to accomplish this using a single "standard legend" window;
Terminology
.2)
Annex A, Part 1/10.3.4.4) User interface and mafufacturer’'s documentation shg

ology available in Annex E, Table E.1 for the mariper selections.

Annex A, Part 1/14.3) User interface afAg>manufacturer’s documentation shal
ology available in Annex E, Table E.1 for@he viewing group layers.

Annex A, Part 1/14.5) User intefface and manufacturer’s documentation shal
ology available in Annex E, Table\E’1 for the text group layers.

E, Table E.2, Table E.3-'dnd Table E.4.

Display functions

Object information Cursor pick
B.12)

-enquiry pick on its symbol. This shall extend to areas (restricted area, depth areg

such as compilation scale, etc.]. The search for area information shall extend only to t

| boundaries enclosing the position of the cursor. Also refer to 4.3 (232/A5.6).

2015

is not

use

use

| use

nterface and manufacturgrws documentation shall use the terminology availaple in

3.1.9)Mtshall be possible to call up all the information associated with an objpct by

, etc.)

‘no’ symbol” areas (territorial seas, etc.) and meta areas (information about th¢ area
1e cell

(S-52/3.1(e)) By identifying any object (point, line or area) with a cursor on the chart display,
the object description and all available attributes shall be displayed in text in common
language terms.

An indication based on IEC 62288:2014, Table A.2, graphical symbol 2.12 shall be presented
at the area of cursor pick as long as the information associated with the picked objects is
presented. The symbol shall surround the area for picking objects.
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Navigational information

5.3.2

(See 6.8.9)

(S-52/3.1.2.1.6(d)) If the ECDIS offers a ship-centred display mode, the manufacturer shall

avoid overwriting between the ship symbol and a centred symbol for an area which wholly

encloses the display (for example the traffic direction arrow (TSSLPT) in a very large traffic

lane such as Dover Strait).

This can be accomplished by moving the "centred" symbol. When the “centred” symbol is

visible beneath the ship symbol, movement is not required.

IR

/isihle

ToOTIITC

anpendix 2/3 2 2(1\) If the mariner does not-snecif/la safetv cdntour

Ao antU—O - oL, appP otk o= (1)) 1t CTHar e GUCoOTOropCHEryvya oarCry—CqQrtour;

If the safetv coptour-specified by the mariner #& ot in the SEMC the
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5.4.3

(S-52/183 4(c)and-S-52

oo

this shall defaultto-30-m
HHHSSHaHaeratHtto o=

safetyfcontour shown-shall-default to-the-next deepercontout-

(S-52/183 4(c)and-S-52 appendix2/3 2 2(1VIf the-safetitontourin-use-becomes—unavailable

oo

duetd-achange-in-source-data—the-safetycontourshalldefaultto-the next deepercontbur—In

gotC—t

At gl

Y\ttt

(S-52 MDY The accuracy—of-these calculations—shall-be-such-that there-shall- be-no

oo

Date-dependant ENC objects

5.3.3

(See 5.9.1)
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5.4.1
(See 6.

(8-52
follow

1) thé
pid

Annex A, Part 1/10.4.1) There are a number of objects within the Marine envitQr
are seasonal, such as racing buoys. These objects are only to be displayed

objects, such as a traffic separation schemes, use the attributes Date Start (DA
hte End (DATEND) to indicate their introduction or removal. Any ENG-object with
ove attributes shall not be displayed outside its effective dates unless’requested
b Y.

Annex A, Part 1/10.4.1) To provide the mariner effective reute’planning capabilitig
k-ahead during route monitoring ECDIS shall display date-dependent chart data
hariner selected date or date range (start viewing date @and end viewing date).

Annex A, Part 1/10.4.1) During route planning aqd,'monitoring the Mariner shall b
bct a date or date range to display all date dependent chart objects. The display d
dent information is indicated by the symbol SX{CHDATO01).

Annex A, Part 1/10.4.1) When viewing{date or date range do not include curren
ariner shall be informed by a permanent indication ‘Display Not Real Time’ on the
y that the date has been adjusted,; The selected date or date range shall be |
Dle.

Supplementary display.functions

Additional mariner’s“information
B.7)

2.3.1(b)) The_mariner shall be provided with the capability of adding at lea
ng symbols,~lines and areas to the SENC, and shall be able to revise or delete the

b caution-(!) or information [i] symbol used to call up a note on the text display by
king;

ment,
bver a

TSTA)
bne of
by the

bs and
based

e able
f date

date.
chart
eadily

st the
m:

cursor

(See $

2) simple lines and areas with or without colour fill, set up for cursor picking to give
explanatory notes in the text display;

3) an

y of the symbols in the presentation library;

4) text notes.

In addition to the presentation library, other symbols may be used in accordance with the
requirements of IEC 62288.

5.4.2

Additional non-HO information

5.4.21 Additional display functions

(See 6.8.7)
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(S-52/2.3.1a) Additional information from non-HO sources, may be displayed provided this
does not degrade the display of ENC data. This additional information shall be distinguished
from the ENC data. (See IHO S-52, Annex A. Part I)

Display of information from non-HO sources may use presentation based on IHO S-52 or
proprietary presentation. Display of information from non-HO sources shall be indicated with
permanent indication “non-ENC data” (see 4.3.2 and 4.8) and the area of the non-ENC data
shall be marked as defined in IHO S-52, Annex A, Part |, 10.1.7.

5.4.2.2 No data

(See 6.5.3)

(S-52/Z-3-Ta) If the area covered by the ECDIS display Includes waters for which no HQp ENC
at a sg¢ale appropriate for navigation exists, the areas representing those waters shall~egrry an
indicalion to the mariner to refer to the paper chart. (See IHO S-52/Annex A, Part4/40.1]5)

An arg¢a with no chart data of any kind shall be marked with the “no data” symbology defined
in the presentation library. (See IHO S-52/Annex A, Part 1/10.1.8.)

If an @rea with no ENC data is covered by non-ENC data, the area.shall be marked py the
“non-ENC area” symbology defined in the presentation library. (See IHO S-52/Annex A, Part
1/10.147)

5.4.2.3 Unknown object
(See 6.p.2)

(S-52/3.1.3) Should an “unknown object” occur inthe SENC which is not adequately defined
or for which no symbol exists, its presence shall bé indicated on the display by a magepta “?”
with the IMO category “Standard Display”.

Text ipformation about such objects-or areas shall be displayed on demand in accondance
with 5{3.1.

5.4.3 Tidal adjustment

(See 6.B.7)

(S-52/1.2(f)) Depthtinformation shall only be displayed as it has been provided in the ENC and
not adjusted by {idal height.

5.5 |Use-of the presentation library

5.5.1 Presentation library

(See 6.5.2)

iy L " ien i i ho ECDIS.
(S-52/Annex A, Part 1/19.1) The edition number of the PresLib installed shall be available to
the Mariner on request.

(S-52/3.1.4) The presentation library includes an ECDIS chart 1 showing both simplified and
full chart symbols and their explanations. The ECDIS shall provide linking by cursor
interrogation between the symbols and the explanations. This is valid for both the IHO
presentation library and the one provided by a manufacturer.
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5.5.2 Test diagrams

(See 6.7.3)

The presentation library contains colour differentiation test diagrams to enable the mariner to
detect the stage at which the display can no longer be used to discriminate important features
by colour. These diagrams, one for each colour table, are coded in IHO S-57 format. The
ECDIS shall allow the selection and display of these test diagrams. The diagrams shall be
used to check the discriminability of colours within all colour tables-exeept-day-bright. (See
IHO S-52/5.2.5)

5.6 Display characteristics

(See 6.B.3)

(S-52/5.1) Information shall be displayed in the ECDIS on one or more~physical scfeens,
which|may be divided into more than one display. Information may be displayed automatically,
on demand or as a result of—hand-entry mariner’s selection. In“addition to thg IMO
performance standards the following rules apply.

(S-52/2.3.1 (g)) The units for depth shall always be on the same,screen as the chart display.

(S-52/2.3.1 (e)) The following information shall be visible on demand on the same scr¢en as
the chart display is visual or on an additional graphic ortéext display:

1) pasitional data and time;

2) legend;

3) object description and associated attributés*(result of "cursor query");

4) textual information from SENC;

5) list of abbreviations (from INT-1);

6) regult from navigational computations;

7) regord of ENC-updates;

8) list of categories which are removed from standard display;

9 syfbollibrary edition\tumber of presentation library in use (See IHO S-52, Annex A

(S-E2N7 2({e\NNNaviaators notes shall he visible as a2 resylt of- a hand-entrv on-the same $creen
oA AV gatorsAote S Sanp e WsShore asa oSt oraana-e A/ oAtnesSameJ$6Hee

! iam] Iolifi ! : lisnlay.

5.7 Performance requirements

5.7.1 Redraw

(See 6.9.3)

The ECDIS-shall:

(S-52/5.1) Redraw during route monitoring to follow the ship's progress, including scale
changes due to change in the scale of the chart information, shall take less than 5 s.

Demands by the mariner that cannot be predicted by the ECDIS, such as draw at a different
scale or in a different area may take more than 5 s. In the latter case:

— the mariner shall be informed;
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— the display shall continue route monitoring until the new information is ready to draw
within 5 s.

(S-52/2.2.3) If there is a delay in preparing (re-generating) data for display (for example due
to a request for scale change or look ahead to another area) the ECDIS shall inform the
mariner. The previous display shall be maintained and updated, until the new display is ready
for re-draw.

5.7.2 Resolution

(See 6.7.4)

(S-52/F: ; 3ion of
the chart display area (for example for the minimum chart area, s = 270 mm=~and the
resolution is L = 3.20 lines per mm, giving a "picture unit" size of 0.312 mm).

5.7.3 Symbols

(See 6.f.1)

(S-52/8.1.5) The minimum sizes for all symbols shall be as shown in the presentation libfary.

(S-52/8.1.5) In addition, the symbols shall always be drawn with at least the same nuniber of
pixels|as are required to draw the symbol at the size defined.in-the presentation library for the
minimum resolution and minimum chart display area (270-mm x 270 mm).

(S-52/83.2.1(2)) The ECDIS shall provide the marinér with the option of using either the
traditipnal paper chart symbols or the new simplified symbols, and either the symboliked or
the plain area boundary line styles as best fits his\purpose.

5.7.4 Number of colours

(See 6.].3)

(S-52/5.1) Colours: 64

5.7.5 Brightness and contrast

(See 6.f.3)

The Hrightness and .Contrast controls shall have a provision to permit returning {o the
calibrgted setting.\The-ECBIS user manual shall carry a warning that use of the brightness
contrgl may inhibit visibility of information at night. (See IHO S-52/4.2.4.2)

The cplour-tables are provided in the presentation library, all of which shall be avallable.
(See IHO’S-52/Annex A, Part I, Appendix A Colour Tables 1)

Colour tolerance values:

1) (S-52/5.2.3.1){S-52—-appendix-2/5-2.3-2) the discrimination difference between any two
colours displayed (except those with a tabular AE* less than 20) shall be not less than 10

AE™ units for the—bright-sun DAY colour table;—restrictedto—colour-pairs—of-tabularAE*
srootopthon 20,

2) (S-52/5.2.3.1) the difference between the colour displayed and the CIE colour defined in
the specification shall be not greater than 16—AC* A(u*,v*) units. If a monitor is
independently tested, then the difference shall be not greater than 8-4C* A(u*,v*) units;

3) (S-52/5.2.3.1) the luminance of the colour displayed shall be within 20 % of its specified
value. Black is a special case and the luminance of it shall be not greater than 0,52 cd/m2
for DAY-BRIGHT.
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(IHO S-52/5.2.3.1) define mathematical formulas as below

Aw*v*) = SQRT [(uy* — uy #)2 + (vo* — vy *)2]
AE* = SQRT[ (Lz* - L1 >X<) + (uz* - M1*)2 + (Vz* - V1 >X<)]

AC* as a metric of difference in colour saturation only

NOTE 2 The previous edition called A(u*,v*) as AC*. In this edition A(u*,v*) is colour difference metric. CIE defines

5.8
5.8.1
(See 6.
(S-52
displa

If the
unifor
over |
locatid

5.8.2

(See 6.

(S-52
monit(

NOTE
area.

(S-52
displa

Ergonomic requirements

Mode and orientation

B.9)

3.2.3(10)) The north arrow shall always be shown at the top jeft corner of the
y, just clear of the scale bar or the latitude scale.

displayed area together with used projection is such that direction of the north

over the displayed area (more than 20° difference in ‘uniformity or displayed &
titude 70°) then the North Arrow shall indicate the,dikéction of North either at ow
n or at the centre of the displayed area. In such~gase a permanent indication “4

ship” ¢r “at centre” shall be close to the North Arrow.

Windows

7.5)

3.4.2) Any windows containing~déxt, diagrams, etc. superimposed on the
ring display shall be temporary.

Temporary for this application_teans that the window can be removed or moved from the chart

3.4.2) It shall be possible to re-locate such windows in a less important part
y, such as on land)yor behind the own ship symbol.

chart

is not
rea is
h ship

at own

route

display

of the

5.9

5.9.1

Update of chart information

General

5.9.1.1 Update methods

Test requirements are addressed to individual update sets or cumulative updates (collection
| of sequential individual update sets). A third alternative update method is the reissue, i.e. a
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“compilation update” set, which contains all current changes from the edition date of the ENC,
and does not involve or rely on any previously issued update.

The detailed method of updating is described in the ENC product specification in IHO S-57. If,
in the following subclauses, there are conflicts between the requirements of IHO S-52,
appendix 1 and the ENC product specification (IHO S-57), the requirements of the latter shall
be used.

5.9.1.

(See 6.

(S-52,
Once

Non-in

p Integration of updates

B.17.2, 6.8.18)

appendix 1/3.4.1(c)) Updates shall be clearly distinguishable on the display (see
accepted, integrated updates shall be indistinguishable from ENC data,

tegrated updates (for example those entered manually) shalk be distinguisha

descriped in S-52/2.3.4.

1.4.2).

ble as

S50 Nfficial HO bo disti : ; ! ! .
5.9.1.3 Recall for display

(See 6.B.17.2, 6.8.17)

(S-52, appendix 1/3.4.1(e)) It shall be possible*on demand to review a previously ingtalled
update (see 4.4.2).

Meang shall be provided for a review, pf*updates, installed within the last 3 monthg. The
reviewW shall not include updates installed before the current base cell was installed or a
reissup of the current base cell wasyiistalled.

The r¢gview shall provide both-graphical highlight (see IHO S-52/10.7.2) and textual report of
the chiart objects which have been updated including changes, insertions and deletions during
the reyiew period.

The mariner shall he‘able to select the review period by date.

NOTE |Review by~Opdate numbers is difficult to handle for end users as the seamless chart database dontains
numeropus individtal chart cells which all have their unique update numbers. A date range is possible to understand
and harjdle.

5.9.1.4 Log file

(See 6.8.17.3)

(S-52,

1) da

appendix 1/3.4.1(h)) ECDIS shall keep a record of updates, including time of
application and identification parameters described in the Product Specification of—S-52;
appendixH3-2() S-57, through a log file. The log file shall contain, for each update applied to
or rejected by the SENC, the following information:

te and time of application/rejection;

2) complete and unique identification number of update as described in the S-57 product

sp
3) an

ecification;

y anomalies encountered during application;

4) type of application: manual/automatic.

NOTE

An example of “anomalies” could be error messages or load warnings.
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5.9.1.5 Update applied out of sequence

(See 6.8.17.1)

(S-52, appendix 1/3.4.1(i)) The ECDIS shall warn the user when an update is out of
sequence, terminate the update and restore the SENC as it was before application of the ENC
update file.

The permanent indication SSE 27 shall be displayed as defined in IHO S-63 covering this out
of sequence case for the ENCs delivered in the IHO-63 format. For the plain IHO S-57 ENC
charts and, if provided, for the SENC delivery, the ECDIS shall create the permanent
indication “Chart information not up to date” by memorizing an attempt to load an update out
of sedquence. Tn such a case the memorized atiempt 10 load oul of sequence IS resef by a
succepsful application of a reissue, a new edition or complete sequence of updates|or by
removial of the cell.

NOTE |SENC delivery is required not to be inferior to ENC delivery. The SENC delivery ddgés hot delivef out of
sequenfe updates as they are already detected in the shore based SENC conversion. However; the SENC flelivery
converdion process detects the out of sequence case and informs the user of the SENC \delivery using SSE 27 or
“Chart fnformation not up to date” that the chart is not up-to-date. The SENC delivery removes SSE 27 of “Chart
informafion not up to date” after the chart supplier has fixed the situation. In otherpwords, the SENC deliviery has
the cappbility to inform ECDIS user using SSE 27 or “Chart information not up to date™ the situation that the|current
state of| the delivered SENC in the ECDIS is not up-to-date compared to the updaté state of original sourcg of the
ENC.

5.9.2 Manual update
(See 6.B.18)
5.9.2. Keying and symbology

(S-52,|appendix 1/3.4.3(a)) The ECDIS shall enable manual entry of updates for non-integrated
preseptation on the display. A capacity shall‘exist to enable the mariner to:

1) enter the update as described in IHO'S-52;

2) ensure all update text informationyrelevant to the new condition and to the source |of the
upldate is entered by the mariner and recorded by the system, for display on demand.

The system shall be capable(ofyimplementing manual updates to point objects and simple line
and area objects such as traffic routing schemes and restricted areas, but excluding complicated
lines gnd areas such as-€ontours and coastlines.

5.9.2.2 Indications and-alarms alerts

(S-52, appendix 1/3.4.3(b)) The ECDIS shall be capable of sensing indications and
alerts |related to non-integrated (manual) updates, just as it does for integrated ENC updates.

5.9.2.3 Presentation
(S-52, appendix 1/3.4.3(c)) Manual updates shall be displayed as described in S-52,2.3.4.

(S-52, appendix 1/3.4.3(e)) It shall be possible to remove from the display any manual update.
The removed update shall be retained in the ECDIS for future review until the commencement
of the next voyage, but will not be otherwise displayed.

Manual updates need to be retained only until a new edition of the cell is incorporated.
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For the purpose of retaining the removed updates in the ECDIS for future review, the
commencement of the next voyage is defined as a period of three months.
5.9.3 Semi-automatic update

(See 6.8.17.1)

(S-52, appendix 1/3.4.2(a(ii))) The ECDIS shall be capable of receiving updates in standard
IHO S-57 format by one or more of the following means:

e CDROM;
e any OtteTinterface or datag Storage Tedia thatare providedwiththe ECDtS—fqr that

pufpose;

e through a secure interface to telecommunication methods. Secure interface shall provide
mgthods for authentication, data integrity and integrity of telecommunicatiop*channe

NOTE |IHO S-63 includes authentication and data integrity.

Manufiacturer provided documentation shall describe available methods,

5.9.4 Reception of updates
(See 6.B.16, 6.8.17.1)

(S-52,) appendix 1/3.4.2(b(ii))) The identification of the issuing authority of the update sTaII be
checkged for conformance with the corresponding identifier of the ENC. If the check fajls the
recepIon procedure shall be terminated and the ENC update flagged invalid in the redord of
updat¢s. The user shall be informed.

(S-52| appendix 1/3.4.1(b(iii))) If any errofs  are detected from the receiving device, the
receplion procedure shall be terminated and the ENC update flagged invalid in the redord of
updates. The user shall be informed of the corruption.

The HCDIS shall employ the error detection scheme defined by IHO for ENC data, [which
includes CRC checksum (see {d®’S-57) and signature (see IHO S-63).

The ECDIS shall reject corrupted files and provide a notification as a warning of this action.

NOTE |Warning in this cantext means a notification on the screen that a message is added to the log warnjng that
one or more ENC updateshas not been successfully applied.

5.9.5 Sequence check

(See 6.B.17.3)

Ioaine aaniiapa aumbhar anbhanlia ahaoll ha pnaopfaprpsad t th
mTovWwnTy SCHUCTTOCTTUnTioCT CTTC U S~ STrarm vC— OCTTOTTITCU a e

Th
T11

(8_52 anpnaendiaced4/2 4 2/~ o f
y APNPCTIUTA—IT O T Z(C7) LEA~ AN AV

)
]
time of application, for sequential and cumulative updates:

1) file extension of the ENC update;
2) update number of the ENC update;
3) update sequence number of the individual records in the ENC update.

Refer to the ENC product specification of IHO S-57 for details on how these sequence
numbers are encoded in the ENC update.

5.9.6 Consistency check

(See 6.8.17.1)
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(S-52, appendix 1/3.4.2(d)) The mariner shall be warned of any previous ENC updates which
have not been successfully applied.

The warning shall be recorded into a log. After the warning the ECDIS shall continue to
operate normally. The log shall be available on demand to the mariner.

NOTE Warning in this context means a notification on the screen that a message is added to the log warning that
one or more ENC update has not been successfully applied.

5.9.7 Geographic applicability

(See 6.8.17.2)

(S-52,| appendix 1/3.4.2(e)) Updates not relating to a cell within a set of ENCs in the\ECDIS
may b discarded.
5.9.8 Summary report

(See 6.B.17.3)

(S-52,) appendix 1/3.4.2(f)) A summary report for each of the issuing lauthority's official 4pdate
files sphall be given after completion of receipt containing at least;

1) idéntification of issuing authority;

2) update numbers of the update files;

3) cell identifiers of cells affected;

4) edition number and date of cell involved;

5) number of updates in the affected cells.
5.9.9 Review of ENC updates
(See 6.B.17.2)

(S-52, appendix 1/3.4.2(q)) It shall*be possible for the mariner to review the updates dpplied
through displaying the SENC contents with the updates highlighted (see 4.4.2).

5.9.10 Modification of updates

(See 6.B.17.2)

(S-52, appendix 1/3.4.2(h)) Rejection or amendment of an update by the mariner sHall be
achieyed by the)rmanual update method. The questionable update shall be noted |as an
anomaly in thé log file. (See IHO S-52, appendix 1/3.4.1(h).)

5.10 |Operational area

(See 6.8.20)

Every ECDIS shall operate between 85°N and 85°S latitude. Optionally, an ECDIS may
support operation above latitude 85°. The manufacturer shall declare the operational area of
the ECDIS in the user manual. If the declared operational area extends beyond latitude 85°
then a chart projection type suitable for navigation in higher latitudes shall be provided.

NOTE Mercator projection is considered not suitable for latitudes above 85°. Annex O contains informative
details about operational areas in high latitudes.

It is not required that every ECDIS be able to handle ENCs beyond the 85° N latitude limit for
the North pole and beyond the 85° S latitude limit for the South pole. If there is a maximum
latitude limit for the EUT then:

a) if the area covered by the ECDIS display includes waters beyond the maximum latitude
limit, the areas representing those waters shall carry an indication to the mariner to refer
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to the paper chart (see IHO S-52/Annex A, Part 1/10.1.5). The area shall be marked by the
“non-ENC area” symbology defined in the presentation library. (See IHO S-52/Annex A,
Part 1/10.1.7.) (See a similar but not identical case in 5.4.2.2);

b) an indication shall be provided when the planned route falls within a region beyond the
maximum latitude;

c) an alert (caution) shall be provided when the monitored route falls within a region beyond
the maximum latitude.

5.11 External removable media

(See 6.8.21)

Meang shall be provided to protect the ECDIS from execution of any software an\ypdate
storage devices or via interfaces to update storage sources, for example writeable\CD{ROM,
USB rhemory sticks, Network interfaces etc. All automatic execution from externakremevable
medialincluding auto-run shall be prohibited.

NOTE |Guidance on protection from removable external data source is given in IEC 61162:460.

6 Methods of testing and required test results

6.1 EUT installation, technical documentation, and test requirements

The equipment under test (EUT) shall be installed in_compliance with the manufacjurer’s
installation manual.

Wherg equipment is divided (for example route planning on one display and route monjtoring
on the other), the entire configuration shall be tested together.

The manufacturer shall provide sufficient information and documentation for the equipnjent to

be undlerstood and operated.

Gener

6.2
6.2.1

(See 4.

During

al guidance for testing is given-in Annex K.

Interfaces

General

12.1)

testing, <specified digital signals shall input into the EUT to emulate the pg

headi

sition,

g and\'speed over ground of the own ship. Signals—may shall also be provided as

necespary~to represent any optional interface supported by the EUT, for example|radar
returng @nd-AlS data, appropriate to the equipment and the position of the ship. Tests sII\aII be
performed using a simulator or at sea
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Annex Q specifies minimum mandatory logical interfaces and optional logical interfaces for
which this standard has defined functionality. Logical interfaces shall use physical interface
alternatives available as specified in Annex Q.

An interface simulator supporting all interfaces that the EUT supports according to the
manufacturer's declaration shall be connected. Messages shall be sent and received. For
each interface and sentence listed in Annex Q and supported by the EUT, confirm by
analytical evaluation that valid data are correctly received, applied and sent. For these

Confir|
are in
IEC 6

For te|
to ide
the a\
may b

a) ve
b) co

d and indicated in conformance with the integrity marking requirements of IEC\Aﬁ

Q}/

BAM interface ,\<0

12.2) (19

b;.
General ,<\

I by inspection of the manufacturer’'s documentation that n%nufacturer defined
compliance with the criteria for classification and c @gories of alerts defir
924-2 and the alerts for ECDIS listed in IEC 61924-2:?\8\ , Annex C.
O

5t of alert communication and presentation, refe 4() the manufacturer’s docume
ntify at least 2 of the available alarm conditio Q’lich may be chosen at rando
ailable warnings which may be chosen at random and 2 of the available cautions
e chosen at random. Then perform the foll@& test using a simulator for BAM:

rify the compliance of alert presentatio@@accordance with IEC 62288;

lis

ce
re

NOTE

value a
HBT as|

6.2.2.]

Perfor

ed in Annex Q, the detailed senQ? e definitions of IEC 61924-2:2012, Annex K a

stEe diagram of IEC 61924-2:20@, Annex J;

rity is
288.

alerts
ed in

tation
, 2 of
which

hfirm by analytical evaluation thatgk\alert communication complies with the senfences

hd the

to a

tralised alert managem system, a caution alert is provided when the p¢riodic

c) copfirm by analytical e%gd&on that, if means are provided for an interface

Ceptions of the HBT sentences is interrupted.

The HBT sentence @ield for periodic transmission time. After power up equipment does not ki
hd therefore doeg@) now a suitable timeout to activate the caution. IEC 61162-450 defines the p

“at least every ) This value can be used as suitable default.
p Re acknowledgements and silencing of alerts

m t@lowing test using a simulator for BAM:

ow this
briod of

a) Tg

s’t\%falert reporting and silencing:

Create 2 alerts, at least one of Category B.

Confirm by observation that ALF, ALC and HBT sentences are transmitted from the EUT to
the BAM interface.

Us

e a simulator to send the ACN sentence to the EUT to silence one of the alerts.

Confirm by observation that ALF, ALC and HBT sentences report correctly the new state
of the alerts.

Use a simulator to send the ACN sentence to the EUT to acknowledge the Category B
alert.

Confirm by observation that ALF, ALC and HBT sentences report correctly the new state
of the alerts.
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b) Test of attempt to acknowledge Category A alert:

Create an alert of Category A.

Confirm by observation that ALF, ALC and HBT sentences are transmitted from the EUT to
the BAM interface.

Use a simulator to send the ACN sentence to the EUT to acknowledge the Category A
alert.

Confirm by observation that the EUT refuses to acknowledge and that the ARC sentence
reports correctly this refusal.

Use a simulator to send the ACN sentence to the EUT to silence the Category A alert.

C Ilf;llll by ubaclvatiun that thc EUT abucpta thc D;:CIIL;U l.;t.}llllllallltlI dll\:lI that tl-l ARC

septence reports correctly the new state of the alerts. \é
6.2.2.3 Unacknowledged warnings %Q‘
Confirm by inspection of the manufacturer's documentation that the def value fof alert
escaldtion is 60 s. /\b‘
Confirm by observation that the user selectable time period for a{%{’t\ escalation is lesp than
5 min. C)
Confirm by inspection of the manufacturer’s documentatioh\}hat the manufacturer prpvides
informjation about: Q O
a) which warnings are repeated as warning; Q
b) which warnings are changed to alarms after t %ser selectable time period;
c) wthlich warnings are changed to alarms afterthe manufacturer fixed time period.
Refer [to the manufacturer’'s documentation\to identify at least 2 cases which may be dhosen
at random, if available, in which a wa~1§e g is repeated as warning. Confirm by observation
that the time between repetitions is aé ected by the user.
Refer [to the manufacturer’s d Q&entation to identify at least 2 cases which may be ghosen
at random, if available, in which'a warning is changed to alarm. Confirm by observatigdn that
the timpe before change o&riprlty is as selected by the user.
6.2.3 VDR interf
(See 4.[12.3) Q‘Q
6.2.3. @atory transmitted LAN information
A test re\@gJer of LAN images (e.g. a VDR) shall be set up and connected to the ECDIS

Confir

a) se

m by observation of the transmissions of the EUT that:

nt images are sent at a minimum of every 15 s;

b) the images all contain a correctly formatted header;

c) the sender time indicated in the header in milliseconds matches the transferred image
within 1 s, if the image contains time;

d) means are provided to configure at installation display location and class of image.

If the transfer is based on a lossless method (for example .bmp or .png), confirm by visual
inspection that the transferred image is identical to the shown image except for brightness
and colour calibration differences.
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If the transfer is based on a lossy method (for example .jpg or jp2), confirm by observation
that the image conforms to the minimum IEC 61996-1 requirements either by manufacturer’s
documentation or by measurement.

Confirm by observation that ECDIS display source information:

e) contains a correctly formatted header and the minimum information (chart, etc.) as defined

in

4.12.3.3;

f) contains all information as required in 4.12.3.3;

g) the ECDIS display source information is sent within 2 s of a change between own ship
position location and look-ahead location.

6.2.3.

Confirm by analytical evaluation that:

a) th
b) th
c) th
6.2.4

(See 4.

Confirm by observation that the ECDIS outputs an~EVE sentence under the con

descri

Confirm by document inspection that the installatioh manual describes the installation Ig
limitatjon and configuration of the ECDIS to resét the dormant period of the BNWAS.

6.3

(See Clause 4, Clause 5)

6.3.1

All thg general requirements ‘of IEC 60945 appropriate to their category, i.e. “protected’
be carried out. The/manufacturer shall declare any preconditioning required
environmental checKs; For the purposes of this standard, the following definitio

“perfo

Perfo

Perfo

Image synchronization within the 15 s slot

image synchronization within the 15 s (or shorter slot) is configurablg;
image transmission moves in time after the new configuration;
default setting is 8 s (ECDIS.1) and it is configurable as 12 s (ECDIS.2).

BNWAS interface

12.4)

pbed in the user manual.

General requirements and presentation requirements

General requirements

'mance check® and “performance test”, required by IEC 60945, shall apply.
rmance.eheck Reconfigure the EUT and check by non-quantitative visual ¢
that the system is still operative.

litions

cation

, shall
before
ns for

hecks

be identical to the “performance check”.

shall

The acoustic alarm level may be capable of being adjustable below the level defined in
IEC 60945.

6.3.2

(See 4.

Presentation requirements

9.2)

All the presentation requirements of IEC 62288 shall be carried out as appropriate to the
facilities provided with the EUT.
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6.4
6.4.1

Preparation

Power-up

The installed EUT shall be powered up in accordance with the manufacturer’s recommended
procedures. Any self-testing shall be completed using simulated inputs.-Sighal-generators
Test sources shall be activated in a coherent manner to represent a stationary ship at the
position selected. All the necessary selections to configure the equipment for the test
environment shall be undertaken in accordance with the manufacturer’'s recommendations
and settings.

6.4.2

Initial ship parameters

The fd

The 1
obser

6.4.3

llowing parameters shall be entered into the EUT for a simulated test:
Ship’s length 300 m
Ship’s beam 30-m
Ship’s draught 7°m
Conning position
Aft of ship’s centre 100 m

On centre line

Navigation receiver antenna

Forward of conning position 5m
Starboard of centre line 10 m

Secondary navigation receiver antenna (if provided to
meet the requirements of 4:10.4-(232/A11-4-73)

Forward of conning position 5m
Starboard of centre line 10 m

Radar antenna:

Forward of conning position 7m
On‘centre line

avigation _receiver antenna offset shall be varied and it shall be confirm
ation thatthe position on the EUT changes accordingly.

Required test items

bd by

See
>

T~
N

For the purposes of these tests, the following items shall be used:

— IHO ECDIS presentation library contained in IHO S-52, including an ECDIS chart 1 and
colour differentiation diagrams. If the manufacturer provides its own presentation library,
chart 1 has to be adapted accordingly;

— IHO S-64 test data sets for ECDIS which includes ENC data, both encrypted and

unencrypted, and its updates,

contents-of-these-test-data-sets-are-deseribedin-AnnexE;
— SENC test data sets, if supported, from each SENC distributor. The SENC test data set

contents-are-described-in-Annex—E shall contain test material for each test available in the
IHO S-64.

together with the associated instruction manual—Fhe
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6.5 Requir&ﬁts related to ENC chart

6.5.1 <E/Gﬁral

The |HO~S-64 test datg sets fo cDIS contain-a series of tests—associated test dala and
updates in encrypted and unencrypted forms. All required data sets and graphic plots are
included in the IHO S-64 along with an instruction manual which details each test and
specifies the required results.

All tests specified as mandatory within IHO S-64 shall be carried out to verify conformance
with the requirements of this standard in accordance with IHO S-64. Other tests specified as
optional within IHO S-64 shall be carried out if the EUT has the specified capability as
described in IHO S-64.

IHO S-64 specifies which of the tests are not applicable for SENC delivery and which of the
tests require alternatives specific for SENC delivery.
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6.5.2 Presentation library

(See 5.4.2.3, 5.5.1)
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6.5.4 Encrypted ENC

(See 4.4.2.)
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Verifigd by conformance to 6.5.1.
6.6 Accuracy
(See 4.1, 4.12)

)lﬂr'

nario-1 of Annex | an
BA3HO oA RexX———3anGa-ved

-

d by conf@nce to 6.5.1.

Verifiq
6.7 Vis@e
g’vmbols

quirements

6.7.1

(See 4.8, 5.7.3)
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Chart symbols are verified by conformance to 6.5.1.

In addition to conformance to 6.5.1 display ECDIS Chart 1 (see IHO S-52 Presentation library)

and ¢
rando
Preseptation Library for nominal viewing distance of 1 m. The requirement is pr
manuflacturer’s declared viewing distance. '\(0

N
Verify|conformance of other symbols including mariner symbols with the IE“ 2288.

X\

Terminology, units and legend N

(See 5.p.2,5.2.3)

that the line widths used within the symbols are within £1 pixel as defined in

tid

S TTTTTTITIT

ole

as given in Annex E.

uses

mé)observation that the user interface and manufacturer’s documentation
y

Legend is verified by conformance to 6.5.1.
Verify conformance of units, terminology and abbreviations with IEC 62288.

6.7.3 Colour table
(See 4.8,4.9.3,5.5.2,5.7.4, 5.7.5)
6.7.3.1 Colour calibration including colour differentiation test diagrams

Verify compliance in accordance with-Annex-L [EC 62288:2014, Annex G.1.
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If a manufacturer provides own version of the test diagram instead of the IHO supplied

diagra

a)

ms in IHO S-57 ENC format, then the following additional tests apply:

confirm by measurement that the width of the diagonal lines in the test diagram is equal to

drawing instructions available in the IHO supplied diagrams in the IHO S-57 ENC format;

b) confirm by analytical evaluation that the IHO specified colour tokens are used for line and

background colours for all colour palettes.

6.7.3.2 Other requirements

a)—if-pn-optica 2 providedfor usewith-the eguipment—che ha an—beremoved
frdm-the display- om-the manufacturer’'s data 2 ha ha aiah mea Attaniation

b} Verify that the-equipment user manual includes a warning that use of<a-brightn¢ss or
coptrast control may inhibit visibility of information, particularly whén,-using the| night
colour tables.

6.7.4 Resolution

(See 4.p.3, 5.7.2)

Verify|compliance in accordance with IEC 62288 for screen‘resolution.

6.7.5 Display characteristics

(See 4.p.4, 5.8.2)

In addition to the requirements of IEC 62288 for chart displays,—eheck confirm by apalytic

evalugtion that a mariner’s information panel on the same screen as the route-monjtoring

display uses only the “user interface” colours defined in the presentation library, or ¢learly

visiblg colours which do not detract from the chart display in any of the mandatory golour

tables|and can be accepted as equitalent to the “user interface” colours.

6.8 |Functional requirements

(See 4.B.6)

6.8.1 Methods of‘testing

The fdllowing tesis shall be performed both in route planning and route-monitoring modg. The

initial |latitudeflengitude position shall be that provided in the instruction manual fpr the

IHO S}64 test data set. For all tests, confirm by observation that there is no degradation in

informlation content.
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6.8.2 Standard display

(See 4.3.3)

Verify conformance using IHO S-64.

Select standard display. Add selectable viewing group layers and text group layers (see
Annex M). Remove all selectable viewing group layers and text group layers. Confirm by
observation that the standard display can be restored by a single operator action. Confirm by
observation that restoring of standard display did not change any user settings other than the
selection of viewing groups for the display of charted data. Confirm by observation that the
display mode is indicated.

6.8.3 | Display base

(See 4.B.3,4.9.5,5.6.)
2

S
Remo}e all selectable viewing group layers and texzﬁ%p layers and verify conformahce of

N\
N
6.8.4 | All other information %)

(See 4..3) Q

the Digplay base requirements using IHO S-64.

Selecf all selectable vie@aj ‘group layers and text group layers and verify conformance|of the
All otHer information re@ ements using IHO S-64.

O

6.8.5 Viewin&g&b’up layers and text group layers
see4p3) O

Select I&;%.Pay base. Add one at a time all selectable viewing group layers and text|group
layers| (se€ Annex M) and verify conformance of each at a time using IHO S-64. Conflrm by
observation that means are provided to indicate which selectable information categories are
enabled for display and which are not.

If the EUT provides additional display selectors than the viewing group layers and text group
layers listed in Annex M, confirm by analytical evaluation that such additional selectors:

a) do not combine viewing group layers or viewing groups of the Standard display category
with those unique to the All Other category;

b) do not combine text group layers or text groups of the Important text category with those
unique to the Other text category;

c) do not allow selection of individual items, for example an individual area, an individual
sounding or an individual text.
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Ensure that the initial latitude/longitude position is entered and a chart is displayed. Refer to
the user manual supplied with the equipment and change the settings of the operator menus
or manual controls provided. Turn off the EUT and then turn the EUT back on. Confirm by
observation that the manually selected settings are the same as they were before the EUT
was turned off.

6.8.6 Display priorities

(See 4.8,5.2.)

Verifigd by conformance to 6.5.1.

6.8.7 | Additional display functions (LQ
(See 4.B.7,5.4.1,5.4.2.1, 5.4.3) '<\b‘

[}

[oR

(o)
»]

Checld that th
oHeGK—that+t

a
e
O

Verified by conformance to 6.5.1.

If provided, confirm by observation that use of other colours or symbols than specified by
IHO S-52 for ENC data is indicated by permanent indication “non ECDIS presentation, non
SOLAS mode”.

Confirm by observation that if the non-ENC data is clearly separated from the ENC data, it
may be symbolized in the same way as ENC data, and that a permanent indication of “non-
ENC data” is displayed, and the area of non-ENC data is marked as defined in IHO S-52,
Annex A, Part |, 10.1.7.
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6.8.8 Scale and navigation purpose

(See 4.5,5.2.1.)

Verifiq

d by conformance@ﬁ 5.1.

If the EUT offers

over the displa
ship” ¢r “at cecg’

6.8.9 I@ﬁmd orientation
AN

rea, confirm by observation that there is permanent indication
next to the scale bar or latitude scale.

w«

ﬁ‘$Ce’apab|l|ty to show such presentation for which the scale is not u

C

hiform
t own

(See 4.775 32,581

Perform the following:

a) eheck confirm by observation that the north arrow symbol is always displayed at the top
left corner of the chart area, not overlapping the scale or latitude bar. If the EUT offers the
capability to show other than north-up presentation,-check confirm by observation that the

symbol realigns to north.

If the EUT offers the capability to show such presentation for

which the direction of the north is not uniform over the displayed area, confirm by
observation that there is a permanent indication “at own ship” or “at centre” next to the

north arrow symbol,;

ensure that true motion is provided.-Reset Confirm by observation that the display resets

itself and check that the generation of the neighbouring area takes place automatically at

a distance selected by the mariner;
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eheek confirm by observation that it is possible to change manually the chart area and the

position of own ship relative to the edge of the display;

d) where a ship centred display mode is provided, select a display scale so that the display

shows only a portion of the chart which lies entirely within an area which is symbolized

with a centred symbol (for example traffic lane

.—Cheek Confirm by observation that over-

)

the own ship

writing between the ship symbol and the centred symbol does not occur or

symbol;

centred"

symbol allows adequate visibility for the covered

position own ship in an area for which no ENC is available. Confirm by observation that a
“No ENC available” indication is provided that includes guidance to refer to a paper chart

or RCDS mode of operation;

e)

LAAA~

=G

\ARRIE]

asnot
SPOt

sat

Tt

and
R—3aha

Check that thal edtiinment defaults to a3l 30 m

Do - not-select 2 safetv contour

oo at o C U et O Ciaunto to—agrou—Tit

D OOt Ot oo oatrCty Cortout

in thaeSENC but which falls hetwedn two

LN

wiHcH—ato— o otwegh

tHCS O EN T —out

Vot C— ot o tatica

\Vearifv that the EUT selects the next deenercontour—in-the ISENC

Vo thattio E o T oCTIC e oA T o pCT— Comour— T

Wit ap pPTropiatc—grap oo CpTrcoCitatdorT—proviaCa

CHopay

Fal
=4

tha disnlav
the

r

fo

danth
Gepths

safaty

of IEC 82288 for

O

reauifemants
reguiements

to the

OT—oatoty

T=o O£ 00

o

CTopPTay

TOT

the
represéniation

the IHO tast data

with
WHHR

nrovided
proviaea

3]

1R tCot Cata

e

TCpPTrocogitaaon

ot

o pPattcot 1o+

for each bearing-stabilised orientation other than ‘north-up’ that may be provided,\cpnfirm

f)

by| analytical evaluation that for turning rates between 0 °/s and 20 °/s the displayed chart
symbols and text do not re-orient more often than 2 times per second and remain’ledible.

6.8.10 Safety contour

(See 4.B.4)

switeh an

a)

oVt O

SH

<7

b)) _select 3 depth- contour—value - not contained

STt TPt Gomtouh

M7

exdstina-denth - contours

CATOStT g G o Pt CoOtouros

compare—safetvcontour_disnlavwith anprogriate _aranhical renresentation-nrovided with

c)

SO Parc—oatoty —CotouT

Verifigd by conformance to 6.5.1.

6.8.11 Safety depth

(See 4.B.5.)

In _addition

aoEtroTt

aranh

grapt

Verifvithat spot-seundingsless-than-the-safetvdepth-are emphasizedRepeattest for 7

VO thiat o P ot oo it g oI ootHa oottty GCptiarc— CrhpiastZzCa

Verifigd by 'cenformance to 6.5.1.



https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

—79 —

IEC 61174:2015 RLV © IEC 2015

oGk

a ctart/date and)
He—Statraate—ena):

uture date usina one of tha attrinutes DATSTA/DATEND (d%f

<</C3

it comes into effect durina theldates
H-comesiHto—erHect-aurRgtheraates

oot i utCo v o T/ v i/ v I =Nz

tha undate is nrocessed durina routa nlannina if

T O P Ut 1o PTrottooCo—Ourmg ToutT—

TtoT T UatC— ooty oot

N

drmation-about the obiect-and-date of implemeaentati

o oo T o oo to—Ootattt |||v||uuvn OOttt T O C Cratt—Uatc— O oo tat

the useaer ic ahle to-obtaininf

Ll



https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

- 80 - IEC 61174:2015 RLV © IEC 2015

6.8.12 Cursor pick

(See 4.10.5, 5.3.1)

Verified by conformance to 6.5.1.
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In addition confirm by observation that symbol 2.12 of IEC 62288:2014 is presented at the
area of cursor pick as long as the information associated with the picked objects is presented
and that the symbol surrounds the area for picking objects.

6.8.13 Navigation related functions
(See 4.10.3)

In addition to the requirements of IEC 62288 for navigation tools, confirm by observation that
at least one EBL and VRM are available.

Verify conformance of measurement from own ship for each provided tool in accordance with

IEC 62288:2014, 5.8.1.2. A
o
Verify|conformance of measurement from other locations than own ship for each) vid¢d tool
in accprdance with IEC 62288:2014, 5.9.7.2. Q’\
6.8.14 Position integration ,\b‘q/
N
(See 4.p.1, 4.10.4) N
©

Perform the following: ((/C)
a) refnove the simulated position input and connect a co \uous positioning system [to the
EUYT and confirm by observation that the correct posi@ s displayed;

b) with a second, independent positioning metth@nfirm by observation that thg EUT
digplays any difference in reported positions; \\
c) renove the positioning input to the EUT aﬁ@confirm by observation that a warning is
giYyen; X
d) sirpulate a message from the positioning device that indicates an error conditiof, and
confirm by observation that the alert\® ndication is repeated by the EUT as an indicption;

e) seject a different geodetic datu@ etween the positioning system and the SEN(, and
confirm by observation that a é\‘ning is given;

f) adjust the position manug:t}Q.CConfirm by observation that the amount of the correction is
digplayed on the scre and that the position changes accordingly. Confiim by
obiservation periodica@gto see that it remains unchanged;

g) copfirm by insp of documented evidence that the manufacturer's documentation
in¢ludes guid§ r implementing a common reference system (offsets);
r

h) copfirm by vation that the EUT indicates discrepancies between positions obfained
byl contin positioning systems and positions obtained by manual observations;

i) copfir y observation that the EUT has the means to display the position from af least

tw itioning methods, to identify which method is being used and provide a megns for
the }f_\nrnfnr to select the method he wants {o use;

j) confirm by observation that the EUT indicates the source of position using yellow colour
whenever the source is from a non-continuous position system or method.

6.8.15 Radar and other navigational information

6.8.15.1 Other navigational information
(See 4.6.1)

The test requirements of this clause only apply when means are provided for overlay of other
navigational information.

Verify compliance in accordance with IEC 62288:2014, 6.3.3.2.
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Confirm by observation that the other navigational information is clearly distinguishable from

SENC information and that it does not degrade the displayed SENC information.

Confirm by analytic evaluation that the ECDIS and the other navigational information

use a

common reference system and if this is not the case then confirm by observation that there is

a permanent indication.

Confirm by observation that the radar image overlay, tracked target information, AIS
information and other added navigational information may be removed by single operator

action.

6.8.19.2 General for radar Q

The tgst requirements of this clause only apply when means are provid%t\%
ation on the chart area of the display, i.e. radar image, tracked targekl/

by analytic evaluation that the ECDIS and radar information uvsie\a common refq

provided, perform the following tests with a simulated radartarget in a fixed position:

a) observe the display without radar, switch on Qeoradar image overlay and the
trdcked target information, as available, and\confirm by observation that the
rmation is not degraded, and is clearly distiAfguished;

b) observe the display without radar, then ?@ch on the radar image overlay and the
trgcked target information, as availab nd confirm by analytical evaluation that
match in scale, orientation, project'@ﬁi

IE[C 62388. Confirm by observation&t\at a change of scale (displayed range) at the]

wqrkstation, if it is a separate u@ does not affect the radar image overlay of the H

scple, orientation, projectiopaﬁd accuracy;

c) seft the EUT to accept@ display transferred radar tracked target informatig
avpilable. Set the simulator to the equivalent of stabilized, north-up mode and to 1
rapge. Confirm by a tical evaluation that the target information is being acceptg
digplayed correct

d) vefify compliaﬁg)resentation of the own ship symbol in accordance with IEC §
in¢luding in@g on of CCRP and radar antenna positions on the symbol;

for th
f) vary\%(e radar antenna offset and confirm by observation that the position of radar

et between the antenna position and the CCRP;

(See 4.5.2.1) Q}/
r oveflay of

e) confir$bservation that there are facilities in a non-operational menu to compg¢nsate

rence

and if this is not the case then confirm by observation %%N there is a permanent

the capability for displaying radar video image \tracked target information is

radar
SENC

radar
these

and accuracy, within the tolerances defiped in

radar
FUT in

n, as
P mile
d and

2288,

image

overlay and the radar tracked targets, as avallable, on the EU T changes accordingly

g) confirm by observation that where multiple radar antennas are installed, there is provision

for applying different position offsets for each antenna;

h) confirm by observation that the offset is automatically applied for each selected antenna

and that the offset values are maintained in non-volatile and transferable memory;

i) if a function for more than one CCRP is provided, confirm by observation that the antenna

position offset is corrected according to the selected CCRP position;

j) confirm by observation that as far as practical, the user interface and data format for

operating and presenting tracked radar target information and reported AIS
information, if available, is consistent with IEC 62288:2014, 5.5.2.2.

6.8.15.3 Radar information

(See 4.6.2.2)

target
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If radar video image overlay is provided, verify compliance with the colour contrast and
visibility in accordance with IEC 62288:2014, 5.4.1.2.

6.8.15.4 Target information

(See 4.6.2.3)

If tracked target information is provided perform the following:

a) confirm by observation that the EUT has at least the capacity to process and display
40 tracked targets;

b) verify conformance of a consistent user interface for tracked target and AIS information in
acfordance with IEC 62288:2014, 5.5.2; A

c) vefify conformance of indications provided for about to be exceeded an fave| been
exfpeeded limits on tracked target capacity in accordance with I[EC 62288:20%, .5.3;

d) vefify conformance of the displayed symbols for target, associated @'}tors, sellected
tanget, dangerous target and lost target in accordance with IEC 622%8{3,@14, 5.5.1,[5.5.7,
5.4.8 and 5.6.4.2; '<\ :

If the ECDIS system provides facilities for radar target detection a@'\tracking independent of

a shipporne radar system: C)

e) vefrify conformance of the displayed radar image withs\r uirements for target trpils in
acfcordance with IEC 62288:2014, 5.4.2; @)

f) verify conformance of the displayed radar ima h requirements for gain and anti-
cldtter, target enhancement, radar signal correfation, signal processing and latency,
second-time-around echoes, picture update, s@al processing, any additional procg¢ssing
rapnge compensation, minimum range, ra s% and bearing discrimination, accurdcy, in
accordance with IEC 62388:2013, CIausa(gexcept for the following subclauses: 6.2, 6.3,
6.4.4,6.5.5,6.6.2,6.10, 6.11); $\

g) verify conformance of the presenhﬁﬁon, completeness of alphanumeric data provided,
indication of radar/AlS source update of tracked target and AIS informatjon in
acordance with IEC 62288:2014,%5.5.1 and 5.5.10;

h)

indepg¢nden

If the ECD@mem does not provide facilities for radar target detection and tracking

verify conformance of tlg{) PA/TCPA alarms and acquisition/activation zones in
acrordance with IEC 622@) 014, 5.6.2 and 5.6.3;

verify conformance € lost target warnings in accordance with IEC 62288:2014, §.6.4;

verify conforma @of the target tracking functions and tracking performance in
aceordance with NeC 62388:2013, 11.3.

shipborne radar system:

Cilities
indepéndent ¢ = getscalculate CPAJ/TCPA MJalues,

if the EUT derives CPA/TCPA from available values in radar interface, verify conformance
of CPA/TCPA values in accordance with IEC 62388:2013, 11.3.14.7;

simulate as many radar tracked targets as the processing or displaying capacity of the
EUT and confirm by observation that the EUT indicates that the capacity is about to be
exceeded (see IEC 62288:2014, 5.5.3);

simulate more radar tracked targets than the processing or displaying capacity of the EUT
and confirm by observation that the EUT indicates that the capacity has been exceeded
(see IEC 62288:2014, 5.5.3);

simulate more radar tracked targets than the processing or displaying capacity of the EUT
and use the means provided to filter tracked targets.

1) Confirm by observation that the user can filter the presentation of targets.
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2) Confirm by observation that an indication remains when filter is active.
3) Confirm by analytic evaluation that the filter criteria in use is readily available.

4) Confirm by observation that the user cannot remove individual targets from the
presentation.

6.8.15.5 Target association

(See 4.6.2.4)

This test applies to ECDIS that provides display of both AIS and tracked radar targets.

Verify conformance—of ta|uct assoctattormr—betweemr—a—radar—and—AtS—soturees—andy when
repeafers provide multiple instances of AIS data for the same target in accordan&e with
IEC 62288:2014, 5.7.1. Repeat this test for internal target association and rexternal

assoc|ation if both are provided by the ECDIS. <O

Q’\
6.8.16 Loading of corrupted data b:'[,
(See 5.p.4.) ,<\

Verifigd by conformance to 6.5.1. \‘(\
6.8.17] Automatic updates 4‘\6
6.8.17).1 Receipt — installat@@nd application

(See 4.4.2,5.9.1.5,5.9.3, 5.9.4, 5.9@\\0
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provid

The p
indica

d Dy contormance 10 b.95.T using all metnods provided DY the EUT Tor tnis purpﬁ .

telecommunication methods provided confirm by analytical evaluation thaQt}éa

ed for authentication, data integrity and integrity of the teIecommunicatio,é@hanne .

Q
ain IHO S-57 ENC chart delivery and, if provided, SENC delivery p& des a pern
ion “Chart information not up to date” for an attempt to load an of sequence u

Use the related test case in IHO S-64 and confirm by observation that the indication

inform
chart

date”
e af
e ai

s in use (either displayed on chart area or used as | t scale available for
I alerts and indications). Confirm by observation that the”“Chart information not
ndication is removed after the successful application ofs

ation not up to date” is permanently displayed in the chagtcd)splay area when s

eissued base cell and updates up to and incIud&@%e out of sequence update nun
ew edition; or \\
mplete sequence of updates up to and in%ﬁ%g the out of sequence update.

The indication “Chart information not up to d t’é\gi\s similar to the indication SSE27 defined in the IH
textual content focuses the essential infori n to the mariner.

N
.2 Display — show and 8‘Afy

O
B.7,4.4.2,5.9.1.2,5.9.1.3, 5.9.7(‘;*0.9, 5.9.10)

N
he following: C)\
i

NS are

anent
bdate.
‘Chart
uch a
chart
up to

nber;

D S-63,

Verified by conformance to 6.5.1.

6.8.17.3 Records and logs

(See 4.4.2,5.9.1.3, 5.9.5, 5.9.8)

Apply tests—shal—be—-apphed in all EUT operating modes, i.e. route planning and route
monitoring as follows. Load an ENC base cell, load an update cell and load a corrupt update
that will be rejected. Then perform the flowing actions:
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| a) confirm by observation that it is possible to list on the display;and-observe the contents of
the record of updates, including the time of application to the SENC;

| b) werify confirm by observation that the log file contains the following information:

1)
2)

3)
4)

date and time of application/rejection;

complete and unique identification of update described in the IHO S-57 product
specification;

any anomalies encountered during application;
type of application: manual/automatic;

| c) wverify confirm by observation that the summary report for the update set provides the

fol

(See 4.4.2,5.9.1.2, 5.9.2)

. ' g
OWIiITryg mormatiort.

identification of issuing authority;

update numbers of the update files;

cell identifiers of cells affected;

edition number and date of ENC cells involved;
number of updates in the affected cells.

Manual updates

6.8.19

Verifigd by-sohformance to 6.5.1.

(See 4.13.)

Perform the following:

1)
2)
3)
4)

a) perform tests of the major functions which are supported by the EUT.Merify Confirm by
observation that the EUT provides appropriate display information and indications;

b) simulate the following-senser interface malfunctions (including for radar if provided for):

interruption of-senser input interface (loss of signal);

invalid-senser information from input interface (status);

physical breakdown of-senser interface connection;

physical breakdown or shutdown of a test LAN information receiver (e.g. a VDR)
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c) verify confirm by observation that the system provides suitable-alarms alerts or indication
of system malfunction arising from failures in accordance with IEC 60945.

6.8.20 Operational area

(See 5.10)

ENC charts between latitude 85° N and 85° S is verified by conformance to 6.5.1.

Confirm by inspection of documented evidence that the manufacturer has declared in the user
manual the operational area of the ECDIS.

If the manufacturer has declared any limit for the operational area of the ECDIS then\.§

a) copfirm by observation that area covered by ECDIS display beyond the decl%%%ma imum
lafitude limit are displayed using “non-ENC area” symbology and carry an_indication|to the
mdriner to refer to paper chart (see IHO S-52/Annex A, Part 1/10.1.5);

b) copfirm by observation that an indication is provided when the plany\eu"route falls wjthin a
region beyond the maximum latitude; N

c) copfirm by observation that an alert (caution) is provided w&tjﬁ)the monitored route falls
within a region beyond the maximum latitude. ((/

If the fleclared operational area extends beyond latitude 85‘8hen:

d) ENC charts beyond latitude 85° is verified by confo@%nce to 6.5.1;

e) copfirm by analytical evaluation that a chart joection type suitable for navigafion in
higher latitudes is provided. Confirm by insp n of documented evidence that thg user
manual states the projection types provide%and describes the user interface involyed in
transitioning from one projection type to 8{(2) er. Then:

1)] using the charts available in the S-64 and confirm by observation that functions
such as route planning, route oring, etc. are operative beyond latitude 85°;

2)

3)

4)

plan a route using scenario\'@ as noted in Annex | and save the route. Conf
observation that distancgg\ébf the route comply with those noted in Annex | and t
distortions are visibleg)\ nfirm by observation that the route passes thoug
intermediate points between waypoints 1 and 2;

reload the route @sc’:enario 4 and start monitoring the route with the first way
Confirm by rvation that all waypoint changes, bearings and distance

calculated isplayed correctly during route monitoring;
confirm \Qﬁservation that the alert requirements that apply to the safety conto

for ar or which special condition exist are also implemented for charted g
whi clude spatial points beyond the maximum latitude at which the ECDIS i

rm by
hat no
h the

point.
s are

ir and
bjects
s fully

5)

f onal;

use charts available in the IHO S-64 and confirm by observation that accuracy of LOP,
VRM, EBL, etc. measurements are within their tolerances.

1)

2)

Use tables available in Annex P. Select 3 test cases from each table for

each

navigation tool provided by the EUT and confirm by observation that the accuracy of
range and bearing measurements relative to charted data of IHO S-64 scenario(s)
using the tools provided by the ECDIS (VRM, EBL, ERBL, etc.) is within 1 % or 30 m

whichever is greater for distances and within 1° for bearings.
Perform tests described in 6.9.7 in a region above 85° latitude;

g) when presentation of radar tracked target data or AIS information is provided, using the
tables available in the Annex P, set the radar simulator for 3 test cases from each table,
set charted symbols for the selected test cases and confirm by observation that positions
and speed vectors when compared with the displayed chart, the overlaid data match in
scale, orientation, projection and accuracy, within the tolerances defined in IEC 62388;
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h) when the presentation of the radar overlay image is provided, using the tables available in
the Annex P, set the radar simulator for 3 test cases from each table, set charted symbols
for the selected test cases and confirm by observation that positions and speed vectors
when compared with the displayed chart, the overlaid data match in scale, orientation,
projection and accuracy, within the tolerances defined in IEC 62388.

6.8.21

External removable media

(See 5.11)

Use a USB-memory stick containing an auto-run executable module. Confirm by observation
that the ECDIS refuses to execute the auto-run.

6.9 |Operational requirements

6.9.1

(See 4.11)

Ergonomic principles

Confirm that the EUT-shall follows the ergonomic principles in IMO MSC/Circ.982, taking into

accoupt the guidance given in IEC 62288.

6.9.2

(See 4.B.4, 4.10.1, 4.10.2)
For the routes to be planned as described below, the following general guidelines apply:

1)

2)

Route planning

initially plan the route without specifying{a“safety contour.—Enrsure Confi
observation that the default value is 30 m or.the next deeper contour;

at least one leg shall enter an area where the specified safety contour

'm by

is not

available.-Ensure Confirm by obseryation that the safety contour defaults to the next

deeper contour and an indication is provided to the mariner;

at least one leg shall pass closefthan the minimum distance limit to a safety cgqntour.

Ensure Confirm by observatign that an indication is provided;

at least one leg shall pass.closer than the minimum distance limit to the boundary of

a prohibited area.-Ensute Confirm by observation that an indication is provided

at least one leg shallpass closer than the minimum distance limit to the boundary of
a geographicak.area for which special conditions exist.—Ensure Confilm by

observation that an indication is provided;

at least one teg shall pass closer than the minimum distance limit to a point ¢bject,

such asyafixed or floating aid to navigation or isolated danger.-Ensure Conf
observation that an indication is provided;

at-least one leg shall cross the boundary of an area entered by the mariner
should generate an-alarm alert or indication.-Ensure Confirm by observation t

rm by

which
hat an

9)
10)

11)

12)
13)

ihdication is provided;

at least one leg of the route shall be planned through an area of the ENC test data at

a different scale;

each leg shall be planned with an appropriate off-track limit (for example 100 m);

course changes shall be made, both to starboard and port, between different |
the route and shall vary from 5° up to 175°;

egs of

the length of the legs shall vary from 0,5 NM to at least 3 NM with a total length of at

least 25 NM;
the planned speed shall vary between 5 kn and 15 kn;
the planned route shall cross at least 3 cells of the ENC;

Perform the following:
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a)

confirm by observation that means are provided for the user to enter a minimum distance
limit for indication of the proximity of a planned route to the boundary of a prohibited area,
an area with special conditions (Annex C), or point objects;

ebserve confirm by observation that the displayed information for route planning, route
monitoring and supplementary navigation tasks, such as pilotage or chart work is
available;

plan a route which uses at least 10 waypoints:

1) test confirm by observation that the route can be planned using both straight and
curved segments;

2) save the planned route;

retfieve the planned route and plan an alternative route as follows:
add three waypoints using alphanumeric means and graphical means;
delete three waypoints using alphanumeric means and graphical means;

[

)
)
3)| change position of two waypoints using alphanumeric means and graphical meanfs;
)| save the alternative route;
p

an complex tracks using scenarios 2 and 3 as noted in Annex | and save the fracks.
Cheek Confirm by observation that track distances comply with those noted in Annex | and
thIt no distortions are visible;

n a route so that the following condition for detecting chart related alertp and
indiications will result:

1)| the planned route goes over an area which is _govered both with large and small scale
charts (for example 1:10 000 and 1:50 000 )."{ he alerts and indications related[to the
content of the small scale chart shall be, different from the large scale chart. If shall
miss some of the chart objects availableNin the large scale chart, and it shal|l have
some of the chart objects in different plages than in the large scale chart;

2)| there shall be multiple examples foreach category: route across an own ship’s [safety
contour, route closer than a userispecified distance from the boundary of a prolibited
area or a geographic area for, Which special conditions exist and route closer {han a
user-specified distance from*a-point object, such as a fixed or floating aid to navigation
or isolated danger (navigational hazard);

3)| there shall also be multiple examples for each category entered as manual updates
(see 5.9.2.2);

4)| set the scale s¢ that only the small scale chart is displayed. Confirm by obsenvation
that the graphical areas of the indications are highlighted based on the large| scale
chart instea@h\of the small scale chart (see IHO S-64). Confirm by observation thpt any
charted_feature/object behind each highlighted area is available on demand. Cpnfirm
by obseryvation that the human machine interface of the route plan includes also fextual
indjeations;

if [pfevided, plan an annotated route plan which uses at least 10 waypoints apd 20
additiormatTmarimer s—imformrationr (@ mixof Tautions,; mformration, simpte—fimes—amd™ areas
with textual notes). Confirm by observation that a textual document is available which lists
all items of the annotated route plan in the sequence as they appear when the ship sails
the planned route;

if provided, export a route plan in the format as specified in Annex S. Confirm by
inspection of the content that it conforms to Annex S;

if provided, use a test route plan in the format specified in Annex S. Import the route plan.
Confirm by observation that the content of the route plan is as available in the test route
plan.
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6.9.3 Route monitoring

(See 4.3.4,4.10.1, 4.10.3, 5.7.1)

For route monitoring, the following general guidelines apply:

1

w N

)
)
)
)

N

9)

initialize the simulator at the starting position for the planned route;
select standard display and select the route;
the route shall be planned through an area covered by the IHO ENC test data set;

carry out route monitoring using the selected routes and starting at the first waypoint of
the route;

at|least one leg shall cross own ship's safety contour;
at|least one leg shall enter an area where the specified safety contour is not ayailable;

at|least one leg shall cross the boundary of a prohibited area and an aréa for which a
special condition exists. Ensure that a warning or caution as selected is_provided;

at|least one leg shall pass closer than selected distance from a navigational hpzard.
Ensure that a caution is provided;

at|least one leg shall cross an overscale area. Verify that this isgindicated;

10) at|least one leg shall cross the boundary of an area entered\by the mariner which g$hould

Perform the following:

a)

C) Wh ne o gl ente ne

generate a warning or caution as selected. Ensure that a, wasning or caution is provigled.

confirm by observation that means are provided\io”enter a look-ahead range in upits of
time or distance and to enter a distance limit for proximity to dangers. Confirm by
anjalytical evaluation of a test scenario, that ansindication alert of the hazard conditign and
gaphical location are given whenever contifuing the present course and speed oVer the
lemgth of the look-ahead range will cause‘own ship to approach closer than the distance
limit to an aid to navigation or to a danger (for example obstruction, wreck, rock) shgllower
than the mariner's safety contour;

gperate the own ship position:function, and-ebserve confirm by observation that the
digplay shows own ship's position;
shprtly before the vessel(enters an area for which an-alarm alert will be released (safety
coptour, navigational hazard, area with special conditions and prohibited areas) pgrform

the following actions:

1)| display a sea@rga ahead of ship's position and outside present display (look ahepd);

2)| verify confitm by observation that the appropriate—alarmstindications alerfs are
provided,

3)| return=fo own ship's position by a single operator action and—verify confifm by
observation that this takes no more than 5 s;

confirm by observation that the safety contour shown defaults to the next deeper contour;
verify confirm by observation that an-alarm-er-indication alert, as selected by the mariner,
is released each time the vessel is going to cross the boundary of a prohibited area,
boundary of area with special condition or safety contour or the vessel is going to pass
closer than selected distance from a navigational hazard, within the time or distance
specified by the mariner;

f) select a scale smaller than the largest one available for the area. Simulate crossing over

g)

the safety contour.-Cheek Confirm by observation that an alarm is generated by EUT using
data from the largest available scale;

using the ENC test data set:

1) simulate own ship's movement from an area of large-scale data into an adjoining area
of small scale data.-Ensure Confirm by observation that each re-draw which occurs
until the display is wholly within the small scale area is completed in less than 5 s.
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(The situation where official chart data is not available is outside the scope of this
test);

select the display of an area not currently displayed, at least 10 NM from own ships
position and which is covered by ENC data at a scale different from the one in use.
Cheek Confirm by observation that the old display is maintained from the start of the
regeneration until the start of re-draw of the new display. Confirm by observation that
an indication-shal-be is given if the regeneration time is more than 5 s;

simulate deviation from intended track and-verify confirm by observation that the off-
track alarm is released;

verify Confirm by observation that-an-alarm a warning is released each time, within the

time or distance qpprifipd when a critical pninf has been reached hy or is aheam of

h) re
w3
ca

i) re
w4
ca

the ship;

display the alternative route and—ensure confirm by observation that 4it-is ¢learly
distinguishable from the selected route. Change to the alternative roGte” andiverify
confirm by observation that this becomes the selected route;

modify the selected route by adding a new waypoint;

select an automatic time interval, within a range of 1 min to, 120 min: simulate the
vessel's movement, and verify that the time labels are displayed.-Ensure Conflrm by
observation that time labels may also be entered manually;

load the complex route of scenario 2 and start monitoring the route with the first
ypoint. Confirm by observation that all waypoint changes, bearings and distances are
culated and displayed correctly during route monitering;

oad the complex route of scenario 3 and start) monitoring the route with thge first
ypoint. Confirm by observation that all waypoint changes, bearings and distances are
culated and displayed correctly during route monitoring.

i) plan the monitored route so that following.€ondition for detecting chart related alefts will

re

1)

Bult:

the monitored route goes over.am,area which is covered both with large and|small
scale charts (for example 1:10~Q00 and 1:50 000). The alerts and indications related
content of the small scale chart shall be different from the large scale chart — it shall
miss some of the chart objéets available in the large scale chart and it shall havel some
of the chart objects in different places than in the large scale chart;

there shall be multiple” examples for each category: own ship will cross the [safety
contour, own shipwwill cross the boundary of a prohibited area or of a geographif area
for which special conditions exist, and own ship will pass closer than a user-sp¢cified
distance from\a danger (for example obstruction, wreck, rock) that is shallowef than
the maringxis'safety contour or an aid to navigation (navigational hazard);

there ghall also be multiple examples for each category entered as manual updates
(see$9.2.2);

s€t the scale so that only the small scale chart is displayed. Start monitoring thg route

k) co
on
co

6.9.4

and confirm by ohservation that the graphical areas of alerts are highlighted baded on
the large scale chart instead of the small scale chart. Confirm by observation that any
charted feature/object behind each highlighted area is available on demand. Confirm
by observation that the human machine interface of alert management includes textual
alerts as required,;

nfirm by analytical evaluation that the system allows selection of a route for monitoring
ly when the route has been checked that radius of planned turns allows each turn to
mplete before the next turn.

Twelve-hour log

(See 4.10.4, 4.10.7.)

For recording purposes the data resolution shall be in accordance with 6.7.2. Perform the
following:
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for voyage recording, a separate test route plan shall be made. The route plan shall be
designed as a loop. It shall be possible for the simulator to carry out this test
automatically;

continue to run the test for 12 h. During this period, attempts should be made to manually
edit the log. Fhis—shall-ret-be Confirm by observation that this is not possible. At the end
of the 12 h period, the EUT log shall then be analysed according to the procedures in the
operating manual and the results shall be confirmed by observation to comply with the test
carried out;

c) ensure confirm by observation that the record for the previous 12 h, including all the items

6.9.5 | Voyage record

(See 4.110.7.)

Perform the following:

a)

defined in 4.10.4(232/A11-444) and 4.10.7(232/A-+1-5-1}, is stored and available on
demand.-Check Confirm by observation that chart data according to 4.10.4-(232/A+4-5-1

ang 4.10.7/Z32FAH =) Is stored at least Initially and for each data change.

ify confirm by observation that the EUT records the track forsthe entire voyage, with
time marks at intervals not exceeding 4 h.-Merify Confirm bysanalytical evaluation that the
logging capacity for the voyage has a minimum capacity ofdhree months;

b) enpure confirm by observation that the record, for the previous 12 h, and the voyage|track,

6.9.6 | Power supply

(See 4.115.)

once recorded, can be preserved, and that it is not gossible to manipulate or chanpe the
re¢orded information.

Interrypt the power supply for 45 s, andsehsure confirm by observation that the equipment

does ot need to be re-initialized manually.

Qpe#a’rel—semngs—shau—be—eheeked—tha% Confirm by observation that the operator s¢ttings
have Mot changed.

6.9.7 | LOP position fix

(See 4.110.6.)

Perform the following:

a)

obiservation that a means or method is provided to manually enter bearing and digtance
data‘for lines-of-position (LOP) and that this data is time-stamped when it is entered

confirm by observation that LOP data (range or bearing, time, source) can be presented
both alphanumerically and graphically;

confirm by analytical evaluation that an-estimated-pesitien{(EP)} initial fix based on two
LOPs selected by the operator is provided;

minually enter bearing data for one LOP and distance data for a second LOP. Confjrm by

enter data for a third LOP, 6 min later. Confirm by analytical evaluation that a means or
method is provided to transfer LOPs observed at different times to the time of the most
recent LOP, extrapolated forward in time using present-heading course and speed;

confirm by analytical evaluation that a position fix based on three or more LOPs selected
by the operator is provided;

confirm by observation that, when a position fix is accepted by the operator, the plotted
position is indicated graphically on the display. Confirm by observation that position plots
indicate the time, source of data used and the type of plot, in the case of estimated
position or dead-reckoned position plot (EP or DR) and comply with IEC 62288 for the
presentation of colours and symbols;
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g) confirm by inspection of recorded data that the position fix data and the associated LOP
data (range or bearing, time, source, and any time transfer applied) were automatically
recorded and can be reproduced from the data log (see 6.9.5);

h) verify that the graphic symbols for LOP bearing and LOP distance comply with IEC 62288;
i) confirm by observation that the graphic symbols for position plots comply with IEC 62288;

j) confirm by analytical evaluation that a means or method is provided to use the resulting
position as a position update during dead reckoning operation;

k) confirm by inspection that the—eperater’s user manual supplied with the equipment
includes guidance on use of LOPs for calculation of position fixes.

6.10 ~Softwaremaintemance

(See 4.16.)

VMerify|Confirm by observation that the current software version can be displayed-.

Confirm by inspection of documented evidence that replacement or installation of updgtes to
softwgre can be accomplished following information provided in the installation manual.

Confirm by observation that the user manual gohtains information about accessing the IHO
websi{e for currently available versions of the(dHO standard.

Confirm by observation that the manufagturer’s link on the IHO website leads to information
that pfovides compliance status of regulatory approvals for manufacturer’'s ECDIS software
versiops.

Confirm by inspection of documented evidence that the manufacturer’'s recognized quality
system includes procedurgs fo link the list to the IHO website and procedures to maintgin the
list in p website.

6.11 [Quality management

(See 4.117)

Confirm by ihspection of documented evidence that the manufacturer has a recognized (e.g.
ISO 90Q% er an equivalent recognized quality standard) quality system.

Confirm by inspection of documented evidence that the manufacturer’s recognized quality
system includes procedures to develop ECDIS (both hardware and software), to produce
ECDIS and to write and manage documents of ECDIS. If the manufacturer uses sub-
contractors for development, production or documentation, confirm by inspection of
documented evidence that the manufacturer’'s recognized quality system includes procedures
to supervise and audit the quality of such sub-contractors.

6.12 Default control setting and saved operator control settings

(See 4.18)

Confirm by observation that a default setting selection, clearly labelled for example “Default
Setting”, is provided by a single operator action followed by an action to confirm the selection.
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Confirm by observation that the result of the default settings selection matches Table 3.

Confirm by observation that means are provided to store and recall at least two different
operator-specific control setting configurations.

Confirm by observation that a selection to recall one of these configurations is followed by a
confirming action.

6.13 AIS information and AIS target data
6.13.1 General

(See 4.p.3) Q

Y
Requifements of this clause apply, if optional AIS interface is provided. The teitgr‘equ re the

use ofla reported target simulator (RTS) as described in IEC 62238:2013, Ann

v

6.13.2 AIS targets and data report capacity /\b‘
(See 4.5.3.2) (b,\'\
Perform the following: O

a) copfirm by document inspection that the manufacture@\tated AIS display procgssing
capacity conforms to Table 2;

b) copfirm by document inspection, that the userq@mal describes the operation pf the
equipment when the display capacity for activ%e targets has been exceeded and| when
the total display capacity has been exceededg\\}

c) copfirm by observation, using the RTS and @ithout any AIS target filtering applied, that an
indlication is given at 95 % of the manuf rer capacities;

d) copfirm by observation, using the RT§,and without any AlS target filtering applied, that the
full display capacities are achieveds\

e) copfirm by observation, usin t’hg RTS to provide more than 100 % of the total display
capacity and without any Aléﬁget filtering applied, that a warning is provided;

f) copfirm by observation wi@) ully loaded VDL (VHF Data-link), using the RTS to gengrate a
scenario of VDM sentgnces for 130 moving AIS targets updated every 2 s correspgnding
tolapproximately 9 f a fully loaded VDL, that the displayed update shows smooth and
continuous updates:

g) copfirm by ob ation with a very large number of AIS targets, using the RTS to geperate
a pcenario DM sentences for 6 000 AlS targets at anchor updated every 3 min with
onle or m§ moving AIS targets updated every 2 s, that the displayed update of a j[;

mple
set of displayed AIS targets of both types selected at random shows smooth and

conti us updates.

AN
6.13.3 AIS target filtering

(See 4.6.3.3)
Perform the following:
a) confirm by document inspection that the user manual describes the functionality of the

available filters and filter criteria;

b) confirm by analytical evaluation and using the RTS that the filter provides and conforms to
the requirements and to the functions described in the user manual;

c) confirm by observation that it is not possible for the operator to select a target manually to
remove individual AlS targets from the display;

d) confirm by observation that an indication of the filter status is readily available when the
filter is active;
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e) confirm by observation that means are provided to access alphanumeric, or graphical, or
both, display of the filter criteria in use;

f) confirm by observation and using the RTS that selectable criteria for filtering to reduce
display clutter only includes sleeping Class A/B when combined with one or more other
factors;

g) confirm by analytical evaluation and using the RTS to produce repeated AIS reports for
own ship, AIS reports for a nearby AIS target moving at 24 kn and repeated AIS reports
for this target with delayed and reduced update rate (for example: delayed by 30 s with a
10 s update rate), that the repeated data is not displayed and does not produce
CPA/TCPA data or alarms.

613 0 Vd O d U ded Vd O O A dal e A

(See 4.p.3.4) Qy

Perform the following: y\<0

a) copfirm by observation that a function is provided to activate a sI&@mg target and to
defactivate an activated target;

b) copfirm by observation that where automatic activation zones rowded they hape the
same properties as those provided for automatic radar targetq isition, if available

c) copnfirm by observation that a function is provided to aut ically activate sleepinpg AlS
taggets when those targets meet operator defined param ers for activation;

d) copfirm by document inspection that the user defm parameters for automatic activation
and the associated functionality, if provided, are & ibed in the user manual,;

e) copfirm by observation that if means are provi or automatic activation, then megns for
digabling that function and indicating the disab}€ status are provided;

f) copfirm by observation that the zones a;&&esented in accordance with IEC 62288(2014,

6.13.9 AIS functionality and presen&on

(See 4.p.3.5) \{:\.
| XS
Perform the following: C)\

Arlnex A. $

vefify in accordanc ith IEC 62288 that the symbology presented is complianft with
refiuirements forlgd@; ntation of AIS targets and AIS information;

copfirm by ob tion and using the RTS that the AIS processing function prov|des a
slgeping tar &atus by default, and that a symbol compliant with IEC 62288 is proyided;

co| fwm& servation that a permanent indication of vector mode (true/relativg) and
st bili reference (sea/ground) is provided, and as a minimum, the vector tjme is
d@/allable in a top level menu;

cO i bvyobservatio S IRISBRRSIIRLS 1= o ot cald visiviV vl =T= A etal"e
represented by a vector which represents predlcted motion and that the vector velocity is
modified correctly according to the sea/ground stabilisation selected;

confirm by observation, that a function is provided for the adjustment for the vector time
(length) and that the vector time applies to any target, regardless of source;

confirm by observation that the vector presentation properties are according to IEC 62288;

confirm by observation, that a means to provide a true scale outline of an activated target
is available and verify in accordance with IEC 62288 that the true scale outline is
compliant;

confirm by observation, that the equipment provides functionality to support target past
positions for activated AIS targets, and that the target past positions plot intervals
provided they are compatible with the scale selected. Confirm by observation, that the
target past position symbols conform to IEC 62288;
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confirm by observation and using the RTS or live radar target signals that the equipment
provides time-referencing of the reported AIS targets so that AIS symbology is
progressively positioned according to its reported course and speed. If display of radar
image is provided, the AIS position shall be observed to be co-located with the related
radar video on each scan;

confirm by using an RTS or real AIS targets and data reports that the system is capable of
receiving, processing and displaying the following AIS messages in accordance with
IEC 62288:

1) Messages 1, 2, 3 and 5;

2) Messages 18, 19 and 24;

3)[vessage 9

4)| Message 21; Q§
5)] Messages 12 and 14; (0

ionally, if provided, confirm by inspection of documented e ce thdt the
manufacturer has described in the user manual the functionalitg&supported AlIS
application specific messages. Confirm by analytic evaluation usi n RTS or repl AIS
dafta reports that the system is capable of receiving, processin fand displaying the AIS
M¢ssages 6 and 8 for each pair of Designated Area Code (D@ and Function Indicator

) types supported by the system. Verify conformanc ('9f the presentation ¢f AIS
messages with IEC 62288; \&/

verify conformance of duplicated AIS messages in q‘g\sordance with IEC 62288}2014,

%
the following: \\Q

confirm by observation that the eq#ﬂ&\ent provides a function to select an AlS targgt and
that, when selected, a target da eld is provided for that target and that that tafget is
idgntified by the relevant symb accordance with IEC 62288:2014, Annex A;

ve;

-

copfirm by observatiOn that the equipment provides the functionality to suppoft AIS
rmation and th@ e data provided conforms to the requirement. If the receivgd AIS
rmation is inQ))anete, confirm by observation that the absent information is ¢learly
indicated as “@sing” within the data field;

rovide nfirm by analytical evaluation that CPA/TCPA derived from calculatigns on

inf ion are correct. Verify the calculations by simulating the reported messdge for
A {pargets. The data and graphical presentation resulting from the calculationg shall
\éﬁfied against the known simulation solution in accordance with I[EC 62388{2013,
11314°T;

if provided, confirm by observation that it is possible to select on or off state for
CPA/TCPA based alarms. When selected in on state confirm by observation that the
ECDIS creates CPA and TCPA alarm when values of AIS targets are less than the set
limits. Confirm by observation that it is possible to acknowledge this alarm;

confirm by analytical evaluation and by measurement that any other data than CPA/TCPA
derived from calculations on AIS information are correct. Verify the calculations by
simulating the reported message for 10 AIS targets based on IEC 62388:2013, 11.3.14.7.
The data and graphical presentation resulting from the calculations shall be verified
against the known simulation solution. The verification shall include target data, AIS target
vectors and the conversion from ground stabilised to sea stabilised information;
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g) confirm by observation and by analytical evaluation that the AIS graphical and target
related information responds correctly when sea stabilisation is selected. A significant set
(for example broad on the bow or beam) and drift (for example 5 kn) shall be applied;

h) confirm by observation and using the RTS, that it is possible to select AlS information by a
simple user action;

i) confirm by observation that a selected target data is displayed and is continually updated,
until another target is selected or until the window is closed;

j) confirm by observation that if the EUT provides a function to select multiple targets
simultaneously, as a minimum a subset of paired target data is provided, for example
CPA/TCPA, range and bearing, course and speed, bow crossing range and bow crossing
ti i i irm by
observation that the relevant symbols and the corresponding data are clearly idemﬁi bd;

k) copfirm by observation that a functionality is available to present own ship d@'/and that
data presentation is in accordance with IEC 62288. '\(0

6.13.7 AIS CPA/TCPA alarm q/Q
(See 4.5.6) '<\b‘
If CPA/TCPA alarm function for AIS is provided, perform the foIIowi@':\

a) copfirm by observation that the ECDIS include facilities fé}ca)dar target tracking thlat are
independent of shipborne radar and that the ECDIS 8\0 pable of deriving CPA|TCPA
vajues for AIS targets;

b) copfirm by observation that it is possible to enale@ disable a common CPA/TCPA|alarm
fupction for both AIS targets and tracked targets;

c) copfirm by observation that an indication is é@lable when the CPA/TCPA alarm function
is disabled; %

d) copfirm by observation and using the gﬁet simulator that a selection of activatdd AIS
tafgets which are set to approach owm,ship and are within the CPA and TCPA limits}, shall
cause a visual and audio alarm ts&)e activated. The target causing the alarm shall be
indicated:; xO

e) copfirm by inspection that(\)when the AIS automatic activation for targets meting

CRA/TCPA limits is disab@}\the status is indicated;

-

f) copfirm by observatioq_that the same CPA and TCPA function limits are applied tp both
trgcked targets and&targets;

g) copfirm by obserQatlon that the CPA and TCPA function limits apply to all activatgd AIS
tafgets and sl@ing targets on user request;

h) copfirm b ervation that if AIS ship outline dimension data is considered in CPA{TCPA
for AIS ts then this capability is described in the user manual.

\%J lost target warning

(See 4.6.7)

If a lost target warning function for AIS is provided, perform the following:

a) confirm by observation that the ECDIS includes facilities for a CPA/TCPA alarm function
for AIS targets;

b) confirm by observation that it is possible to enable or disable the lost target warning
function for activated AIS targets and that the enabled state is available only when the
CPA/TCPA alarm function for AIS is enabled;

c) confirm by observation that an indication is available when the lost target warning function
is disabled;

d) confirm by observation, the operation of the lost target warning functionality using the
target simulator, and that the last reported (known or predicted) AIS target position is
indicated with a lost target symbol according to IEC 62288.
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6.14 AIS Voyage-related data

(See 4.6.5)

If an AIS interface is provided perform the following:

a)

Perform the following: \‘Q

g)

h)

confirm by observation that means are provided for display and user entry of the following

data as described in the user manual;
1) Cargo category

Confirm by observation that the cargo category is displayed and can be edited by the

user for types of ship where the cargo category is defined (e.g. cargo sh
tankers)

ips or

Confirm by observation that the cargo category is not displayed or in{ra%t
undefined and that the cargo category cannot be edited by the user for shi@ h
cargo categories are defined (e.g. pilot vessels or tugs). '\(0

2)| Navigation status Q

Confirm by observation, that the textual description of the navig |9a} status is U
3)| Ship’s draft (maximum actual static); ,\'\

4)| Destination;

C)(b
5)| ETA date and time. (<,

N
confirm by analytical evaluation that output of th@s\/SD sentence conforms
requirements of the interface provided by the EUT ao(@r ing to Annex Q.

Y

\S
N N
<

copfirm by observation that the o @ﬁ)r can specify the anchor location as a p
offset from the common referenc int;

confirm by observation that thq;s\rving circle radius can be altered by the operator;

activate the anchor watg:?&fnction and confirm by observation that a swing ci
digplayed with the same, celour and line width as the anchor symbol and is centred
poisition derived fron@qc’hor location and own ship position at the time when the op
acfivated the function,

copfirm by ob S;étion that an anchor symbol is displayed using distinguishable
frgm similar ed charted symbols at the centre of the swing circle;

ed as
Bre no

sed.

o the

psition

cle is
bn the
erator

colour

confirm servation that this swing circle is geostationary and does not move with own

'm by

arning

can be acknowledged and the warning stays available as an acknowledged warning.

Position the outline of own ship inside the swing circle and confirm by observation that the

warning is cleared. Confirm by observation that if the warning is not acknowledged

within

2 min while the own ship remains outside the swing circle that the warning escalates as

an alarm;

while the outline own ship is outside of the swing circle, confirm by observation that the

circle and anchor symbol colour is red;

deactivate the anchor watch function and confirm by observation that the alert is cleared.

6.16 NAVTEX and SafetyNET for MSI

(See 4.12.6)

Perform the following:
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a)

simulate different content of MSI messages and confirm by observation that an indication
is provided for each new MSI message which meets the operator selected suppression
criteria until it has been viewed or 24 h have passed without viewing it. Perform this at
least once for checking indication and suppression by content of a NRX sentence, by time
and distance from own ship, by monitored route and by planned route;

confirm by observation that operator selectable suppression categories are readily
available;

for the NAVTEX interface, confirm by observation that the operator can view the NAVTEX
mask in plain language. If provided, confirm by observation that the operator can set the
NAVTEX mask;

most

e) copntinue from the previous test and confirm by observation that the operat ag 50
individual messages for permanent retention. Simulate more messages' thap the
manufacturer declared maximum data storage capacity. Confirm by ob Fvation tHat the
tagged messages are still available for viewing. Confirm by observation t the tagging of
individual messages can be removed by removing 10 tagged messagés:-

f) copfirm by observation that the most recent message is availablp\%r viewing. Confljrm by
observation that the operator can select an individual messag&jor viewing from thg data
stgorage. Confirm by observation that the text of a gra r(cﬁlly displayed message is
avpilable for viewing on demand; \&/

g) copnfirm by observation that the viewer of MSI messa e&play is capable of displaying at
leqst 16 lines of message text with a minimum of 4@aracters/line.

6.17 |Interface for transfer of route information\\Q

(See 4.12.7) s\\}

¥

Perform the following: $\

a) use an IEC 61162-450 simulator ’v@fich is capable of displaying detailed contgnt of
sentences received from the EU@ reate a route plan in the EUT. Set the simulator to
report file transfer as succeif%m- and application acceptance of the route using a|single
RRT sentence. Confirm by gekservation that the EUT can send the route plan (include both
filg and RRT sentence) t@e simulator and that the EUT indicates correct status for file
trgnsfer and application; ,

b) use an IEC 6116 simulator which is capable of displaying detailed contgnt of
sentences recei rom the EUT. Create a route plan in the EUT. Set the simulator to
report file trq%(er as successful and application acceptance of the route using two
separate R e plan
(include bot] s first
cofrect.s

Cc) crea route.
Confirm-by ob ratie 3 g g sute plan 1o Hator—a Hat the
EUT indicates successful status for file transfer and reject status for application;

d) create another route plan. Set the simulator to report a file transfer error for the route.
Confirm by observation that the EUT can send the route plan to the simulator and that the
EUT indicates error status for file transfer and not applicable for application;

e) create another route plan. Set the simulator not to report the RRT sentence. Confirm by
observation that the EUT can send the route plan to the simulator and that the EUT
indicates no response from the target of the sending of the route;

f) create another route plan. Set the simulator to report file transfer as successful and
application acceptance of the route. Select the route plan for monitoring in the EUT.
Confirm by observation that the EUT can send the route plan to the simulator and that the
EUT indicates correct status for file transfer and application;

g) create a route plan in the simulator and send it to the EUT. Confirm by observation that

the EUT accepts the route, that the EUT checks the route and that the simulator EUT
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indicates correct status for file transfer and application. Confirm by observation that the
received route plan can be displayed in the EUT;

h) create a route plan including a syntax error in the simulator and send it to the EUT.
Confirm by observation that the application of EUT rejects the route and that the simulator
indicates successful status for file transfer and rejected status for application;

i) create a route plan in the simulator and send it to the EUT. Set the simulator to inform the
EUT that this route plan is for monitoring. Set the EUT to monitor the received route.
Confirm by observation that the application of the EUT checks and accepts the route and
selects the received route for monitoring and that the simulator indicates correct status for
file transfer and application;

E

k) se

(See 4.

Use a
availa
(e.g.

IEC 61

T that this route plan is for monitoring. If provided, set the EUT to reject mon@
received route and confirm by observation that the simulator indicates cw

rm the
ing of
status

EUT for power off. Create a route plan in the simulator and send it to UT. Yet the
ulator to inform the EUT that this route plan is for monitoring. Pow@? n the EUT and

firm by observation that the EUT queries the monitored route f;\oba he simulat

er reception of the route from the simulator the application of
cepts the route and selects the received route for monitoring;

hfirm by observation that the EUT has logged all interacti&;(g
Interface with INS O‘\\
12.8) QQ

simulator to send GLL, NSR, THS, VBW a %R sentences. One by one selec
ble state for the NSR sentence and confirm\ observation that the corresponding

288:2014, 4.8.2.1). NS

br and

he EUT checKs and

each
value

position, heading, speed, etc.) chang@s state as appropriate at the EUT| (see
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Annex A
(normative)

SENC information to be displayed during
route planning and route monitoring

(Appendix 2 of IMO resolution MSC.232(82))

a) Display Base to be permanently shown on the ECDIS display, consisting of:

b)

1)
2)
3)

4)

5)
6)
7)
St
1)
2)
3)
4)
5)
6)
7)
8)
9)
10
Al

W N -

)

N

coastline (high water),
own ship's safety contour;

isolated underwater dangers of depths less than the safety contour which lie
the safe waters defined by the safety contour;

isolated dangers above water which lie within the safe water defined by the
contour such as fixed structures, overhead wires, etc;

scale, range and north arrow;
units of depth and height; and
display mode.

bndard Display, consisting of:

display base;
drying line;
buoys, beacons, other aids to navigation‘and fixed structures;
boundaries of fairways, channels, et¢.;
visual and radar conspicuous features;
prohibited and restricted areas;
chart scale boundaries;
indication of cautionary-notes;
ship’s routing systems and ferry routes;
archipelagic sea‘tanes.
other information, to be displayed individually on demand, for example:
spot soundings;
submarine cables and pipelines;
details of all isolated dangers;
details of aids to navigation;

within

safety |

N OO O

)
)
)
)
)
)
)
)

oo

9)

contents of cautionary notes;
ENC edition date;

most recent chart update number;
magnetic variation;

graticule;

10) place names.
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Annex B
(normative)

Navigational elements and parameters

(Appendix 3 of IMO resolution MSC.232(82))

1. Own ship

1.1 Past track with time marks for primary track

1.2 Past track with time marks for secondary track

2. Vector for course and speed made good

3. Variable range marker and/or electronic bearing line
4. Cursor

5. Event

5.1 Dead reckoning position and time (DR)

5.2 Estimated position and time (EP)

6. Fix and time
7. Position line and time
8. Transferred position line.@nd time

8.1 Predicted tidal stream or current vector with effective time and strength
8.2 Measured tidal stream or current vector with effective time and strength
9. Danger-highlight

10. Clearing line

11. Planned course and speed to make good

12. Waypoint

13. Distance to run

14. Planned position with date and time

15. Visual limits of lights arc to show rising/dipping range
16. Position and time of ‘wheelover’

Elements 1.1 and 1.2 refer to the tracks from primary and secondary positioning methods.
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Annex C
(normative)

Areas for which special conditions exist

(Appendix 4 of IMO resolution MSC.232(82))

The following are the areas which ECDIS shall detect and provide—an—alarm a warning or
indication under 4.10.2 (232/A11.3.5) and 4.10.3 (232/A11.4.4).

Traffid separation zone
Inshofe traffic zone
Restricted area

Cautiqn area

Offshagre production area
Areas|to be avoided
User defined areas to be avoided
Militanly practice area
Seaplane landing area
Submarine transit lane
Anchdrage area

Maring¢ farm/aquaculture

PSSA|(Particularly.Sensitive Sea Area)
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Annex D
(normative)
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Alarms-and-indicators Alerts and indications

(Appendix 5 of IMO resolution MSC.232(82))

Table D.1 reproduces Appendix 5 of IMO resolution MSC.232(82) updated for the alert
classification of Appendix 5 of IMO MSC.252(83). Table D.2 gives additional alerts and

indicafrons—defimed-imrthts—standard: A
Table D.1 — Alerts and indications resulting from IMO requiremento
Subclapuse Requirement Category Information Q'\
aQ
4.10.3 (232/A11.4.3) Alarm A Crossing saﬁtbcbntour
N
4.10.3 (232/A11.4.4) B A Area Witf;\stbecial conditions
Warning or caution as Q)
selected by user C)
4.10.3 (232/A11.4.5) Alarm jation from route
4.10.3 (232/A11.4.6) Caution (%) A rossing a navigational hazard ip route
Q monitoring mode
4.10.4 (232/A11.4.8) Alarm Warning B O\) Positioning system failure
S
4.10.3 (232/A11.4.9) Alarm Warning A \\\ Approach to critical point
O
4.10.4 (232/A11.4.10) Alarm Warning :\ Different geodetic datum
4.10.4 (232/A11.4.15.2) Indication 5&‘ n/a Discrepancies between positiond
4.10.4 (232/A11.4.14) Permanent indicgtax\ n/a Manual position adjustment
4.13 (282/A13.2) Alarm-orindication B Malfunction of ECDIS
Warning \O
4.3 (232/A5.8.3) lndica{i@)js~ n/a Default safety contour
4.5 (232/A6.1.1) Per \ent Indication n/a Information overscale
4.5 (232/A6.1.2) &;r'manent Indication n/a Larger scale ENC available
4.6 (232/A7.3) ,_C ‘ermanent Indication n/a Different reference system
4.6.2.3((191/6.4.2.1) V Indication n/a Target processing/display capacijty is
/)@ about to be exceeded
4.6.2.3|1 91/6.4.®: Indication n/a Target processing/display capacity have
been exceeded
4.6.7 (19@\4-2)’.4) Indication n/a Lost target warning enabled or dfsabled
PN Va
4.6.3.2 4997526 2y Caution A ALS-targotprosessingldisplay-eabacity
is about to be exceeded
4.6.3.2 (191/6.4.2.2) Warning A AlS target processing/display capacity
have been exceeded
4.6.3.3(191/6.4.3.2) Permanent indication n/a AlS target filter status
4.6.3.5 (191/5.27.3) and Permanent indication n/a Vector mode, time and stabilization
4.6.4
4.7 (232/A 8.5) Indication n/a No ENC available
4.9.5 (232/A10.5) Permanent Indication n/a Standard display is customized displtay
4.10.2.1 (232/A11.3.4) Indication n/a Route planning across safety contour
4.10.2.1 (232/A11.3.5) Indication n/a Route planning across specified area

mode
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4.10.2.1 (232/A11.3.5) Indication n/a Route planning across navigational
hazard

4.13 (232/A13.1) Indication n/a System test failure

(*) As a minimum requirement “caution” shall be available. The manufacturer may provide a user selection between
“warning” and “caution”. The recommended default selection is “Caution” as specified by IMO.

Q
Table D.2 — Alerts and indications defined in this standard <’.)
N,

Bubclause Requirement Category Informp‘%f
id V’
4.3.2,14.8,5.4.2.1 Permanent Indication n/a Chart display incIuAe%qfon-ENC data
N
4.6.6 Warning A Outside anchor Ng\:h area
4.8 Permanent Indication n/a SENC data ré@ non-HO source is in uge and
presenta}i different from IHO S-52
Vi
4.10.4.1 Permanent Indication n/a Off s &{route planning across safet
contour, prohibited areas and hazards
i@ic ion
4.10.3 Permanent Indication n/a Q\aff state of safety contour, prohibited afea
\ and hazard indication in route monitorirlg
NN
5.2.1 Permanent Indication n/a S\ Chart scale is not uniform over the dispjayed
QO area
o
5.3.3 {IHO Permanent Indication n(a Viewing date or date range does not in¢lude
S-52/10.4.1) current date
—— S :
5.8.1 Permanent IndlcatloQ\ n/a Chart orientation is not uniform over thg
x\O displayed area
5.9.1.4 (IHO S-52 Permanent Indikation n/a Out of sequence update
App. 1/3.4.1(i) and \\O
/IHO $-63) C)
4.6.2.3,4.6.6 Alarm,_ A CPA/TCPA
™
\e
4.6.2.3,4.6.7 fV@\ng B Lost target

O
3

NS

&
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E

(normative)

Mandatory terminology and abbreviations

Table E.1 to Table E.4 give mandatory terminology and abbreviations to be used for the

ECDIS functions.

Table E.1 — Chart display terminology

Function Term Allowable Commem-é
synonyms and \/
abbreviations Q
: vD
Show jaccuracy related symbols | Accuracy SettmgQ'\
(IHO $-52/Annex A, Part (1/
1/10.3}4.4) N .
/‘ -
Selecfor for viewing group layer | All isolated dangers yé&tting
(Tabld M. 1) fr\
Selecfor for viewing group layer | Archipelagic sea lanes C)\O Setting
(Tabld M. 1) O
— : — ANG :
Selecfor for viewing group layer | Boundaries and limits 5\ Setting
(Tabld M.1) P @)
Selecfor for viewing group layer | Buoys, beacons, aids Q‘< Setting
(Tabld M.1) to navigation Q
Selecfor for viewing group layer | Cautionary notes 0\\ Setting
(Tabld M.1) Q0
£
5.2.1 Chart boundary shown Chart boundary ,{Q‘O Setting
Selecfor for viewing group layer | Chart scale bou@aries Setting
(Tabld M.1) \;‘\Q)
Show [contour labels (IHO Contour @el Setting
S-52/Annex A, Part 1/10.3.4.4) >
N
5.3.3 Date-dependant objects E{@ependent Date dep., DatDep

(Table M.1)

Deep fontour (IHO S-52/Annex | ‘Sgép contour Setting, initial installation
A, Pant 1/13.1.6) \ . default is ‘30 m’

™«

.l

Selecfor for viewing grou @r Display base Setting
(Tablg M. 1) 6
Selecfor for viewin X&J’p layer | Drying line Setting
(Tablg M.1) A
Use fqur sha@ HO Four shades Setting
S-52/A nn}a(ﬁ) Part 1/10.3.4.4)
Selecto&full light sector Full light lines Setting
lines (HO—S=527ATMEex A, Part
1/10.3.4.4)
Show date dependent object Highlight date Setting
(IHO S-52/Annex A, Part dependent
1/10.3.4.4)
Show symbol for INFORM and Highlight info Setting
NINFOM (IHO S-52/Annex A,
Part 1/10.3.4.4)
Show symbol for TXTDSC, Highlight document Setting
NTXDS and PICREP (IHO
S-52/Annex A, Part 1/10.3.4.4)
Selector for viewing group layer | Important text Setting
(Table M.2)
Selector for viewing group layer | Magnetic variation Setting
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Function Term Allowable Comments
synonyms and
abbreviations

Selector for viewing group layer | Miscellaneous Setting
(Table M.1)
Show national language National language Setting

NOBJNM, text group 2 (IHO
S-52/Annex A, Part 1/10.3.4.4)

Selector for viewing group layer | Other text Setting
(Table M.2)
Selection for point object style Paper chart / Simplified Setting
(IHO S-52/Annex A, Part symbols
1/10.3}4.4) \
b
-~
Selecfion for line style (IHO Plain / Symbolized Setting \/
S-52/Annex A, Part 1/10.3.4.4) boundaries ¢
Selecfor for viewing group layer | Prohibited and Setting '\v‘)
(Tablg M.1) restricted areas qQ
Ed V‘
4.3.4 |t shall be possible for the | Safety contour )()bm
maringr to select a safety ,\
contoyr ,-.'\
Depthp in safety area shown, Safe depths shown O Setting
soundjngs in safe area shown (/C)
4.3.5 |t shall be possible for the | Safety depth K\v Setting, ‘10 m’
maringr to select a safety depth , O
Turn $CAMIN off, (IHO Scale min QY Setting
S-52/Annex A, Part 1/10.3.4.4) Q
Selecfor for viewing group layer | Seabed 0\\ . Setting
(Tabld M.1) O
Shallgw contour, (IHO Shallow contour \'\0‘0 Setting, ‘2 m’
S-52/Annex A, Part 1/13.1.6) XN
Show ghallow pattern (IHO Shallow patte\@)\‘ Setting
S-52/Annex A, Part 1/13.1.6) 3
Show fsolated dangers in Shallov@\%‘gter dangers Setting
shallopv waters (IHO Xe)
S-52/Annex A, Part 1/10.3.4.4) ,.\\
Selecfor for viewing group layer « gips“ routing Setting
(Tabld M.1) ‘systems and ferry
routes
Selecfor for viewing gro ayer | Spot soundings Setting
(Tabld M. 1) N
Selecfor for vie@ié g‘roup layer | Submarine cables and Setting
(Tablg M. 1) N\ pipelines
Selecfor @wing group layer | Tidal Setting
(Tabldg
Use two s‘hades (IHO Two shades Setting
S-52/Annex A, Part 1/13.1.6)
Selector for displaying unknown | Unknown Setting
objects (IHO S-52/Annex A,
Part 1/10.3.4.4)
Highlight objects which have Update review Setting

undergone modification (IHO
S-52/Annex A, Part 1/10.3.4.4)
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Table E.2 — Main function terminology

Function

Term

Allowable synonyms
and abbreviations

Comments

displgyed at a larger scale
than that contained in the ENC

S

@

4.6.3.1 Targets may be active Active
4.3.3 It shall be easy to add or | Chart display Display
remove information from the
ECDIS display
4.10.7 store and be able to Detail log
reproduce certain minimum
elements required to
reconstruct the nn\lignfinn and
verify|the official database A
used furing the previous 12 h N\,
4.10.4 indicate discrepancies Discrepancy Discr R
5.3.3 pelect a date for Display date Disp date '\J
displgying all chart objects (19
activg at that date and time & R
7 \ 4
4.6.3.|1 AIS may be filtered Filtered r\
4.6.2 whether the vectors are Ground stabilized GND STAB Q\
relatiJe or true, and if true vector C)
whetHer they are sea or Q/
grounyd stabilized “\
\Y
Showllatitude/longitude grid lat/long grid grid Vs @) Setting
\S
4.9.2 Manual update Manual update /\O
4.10.1 a fixed or floating aid to | Navigational hazard '\\K z
navigftion or isolated danger 0
(navigational hazard) nS\
4.5 a) the information is Overscale \"Q‘ Over scale, Over scl Indication

4.5 b)Y own ship's position is

coverpd by an ENC at a larger
scale|than that provided by the
displgy

N\
Larger scalé&vaﬂable

x§
<

AN

Lg scl avail

4.10.
area

> .
Enbhlblted area

ProhAre

4.6.2
inforn

entering a prohibited
Transferred radar

ation may contai

radar

Radar overlay

RADAR overlay

\‘
o~
image A\
4.6.2

hether the@)rs are
relatiye ortrue, if true
whetHer they.dre-Sea or
ground s}a@l ed

Sea stabilized vector

Water stabilized
vector

413 for either

Self test

autontaticatty or mraruatty
carrying out on-board tests of
major functions

No buzzer will sound on this
ECDIS

Silent mode

Silent

4.6.3.1 Targets may be
sleeping

Sleeping

Slp

4.10.2 a prohibited area or a
geographic area for which
special conditions exist (see
Annex C)

Special condition area

SpeConAre

4.6.2 Transferred radar
information may contain
tracked target information.

Tracked Target

TT

5.4.1. Additional mariner’s

information

User chart
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Function Term Allowable synonyms Comments
and abbreviations
Underscale (Clause G.5) Underscale Under scale, Under
scl
velocity vector, speed vector, Vector VECT

speed and course vector

4.12.7 record the complete Voyage log
track for the entire voyage

Extended route plan Voyage plan Only if all relevant IMO
information can be entered,
otherwise ‘route plan’ or
‘annotated route plan’ shall

be used \\/l‘
Table E.3 — Database terminology r\<9
a)
Function Term Allowable synonyms b".VComments
and abbreviations
N
4.3.1 ECDIS shall be capable Import S57, Import '\
of accepting and converting an S63, Convert S57, @
ENC gnd its updates into a Convert S63 C)
SENC| N
A3
4.3.7 means to ensure that the Update review 6\
ENC gnd all updates to it have Q
been gorrectly loaded into the Q
SENC| Q
4.4.2 the mariner to display \\
updatés in order to review their S\Q
conterpts Q)
5.9.1.2 on demand to review a \.\Q
previously installed update Q)$
5.9.9 Review of ENC updates \)
5.9.8 pummary report Update’s\@nmary
4.3.8 For any operator Cu\&@ﬁ)kk Pick, Pick report

identiffjed geographical position C)
(for example by cursor picking)
ECDI§ shall display on dema .
the information about the ¢
objectp associated with

positign &)

5.3.1 gall up all th @Fﬂation
assoclated with ject by
cursol| pick on'\ ymbol

4411Ino @ identify the Graphical index
date @gm of the ENC in
t

use, DIS shall include a
graphical index of ENC data
available, presented upon the
mariner’s request and providing
access to the edition and date
of each cell

4.4.2 ECDIS shall also be Manual update
capable of accepting updates to
the ENC data entered manually

4.4.2 ECDIS shall keep and Update log
display on demand a record of
updates including time of
application to the SENC

5.9.13 keep a record of updates

4.4.2 Means shall be provided ENC Update Status
for full ENC Update Status Report
Report
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Function

Term

Allowable synonyms
and abbreviations

Comments

4.4.2 Optionally means may be
provided for ENC Management
Report

ENC Management
Report

4.3.1 ECDIS may also be
capable of accepting a SENC
from conversion of ENC to
SENC ashore.

Alternatives are
SENC
or

Database

DB

Collection of charts and
chart updates inside the
ECDIS (SENC) or a single
chart and its updates
inside the ECDIS

4.3.1 ECDIS may also be

Alternatives are

Reading a set of charts

capabje-ef-accepting-a-SENC {o-g—-SENGCformai) into
from donversion of ENC to Import SENC a database (SEI\Q bn an
SENC|ashore or ECDIS \/
&

Register database <f\
4.3.1 ECDIS may also be Alternatives are Deleti %gdatabase
capable of accepting a SENC from‘t CDIS SENC
from donversion of ENC to Delete SENC .
SENCJashore or \/\

Unregister database Q;\
4.3.1 ECDIS may also be Add database Add the database to|the

capable of accepting a SENC
from donversion of ENC to
SENC]Jashore

view (chart display)

4.3.1 ECDIS may also be
capable of accepting a SENC
from donversion of ENC to
SENCJashore

Remove database

Remove the databade
from view (chart disglay)

\‘QQ)

A\

Table E.4 — Route, route monit@ring or route plan related terminology

Function

N
@rm
. ("E

Allowable
synonyms and
abbreviations

Comments

4.10.2.2 Annotated route plan
combihes a route plan with
additi

|

nal mariner’s informat'&\

@Iated Route plan

Annot. route

from dwn ship to next wa,y Bearing to waypoint BTW

from dwn ship to whe Mr Bearing to wheel over BWOL

point 2 point

from waypoint t@éypoint Bearing waypoint to BWW
,-é waypoint

Crossitr, viation allowable | Deviation XTD

on royt , or actual cross-

track deviation during voyage

XTD is larger than planned

Deviation exceeded

Dev EXx, exceed

deviation
XTD to port side Deviation port X PORT
XTD to starboard side Deviation starboard X STBD
from own ship to wheel over Distance to wheel over DWOL
line line
from own ship to next waypoint Distance to waypoint DWP
from own ship to last waypoint Distance to arrival DTA
of a route
4.10.2.1 means may be Export Route Export

provided to export route plans
with other equipment
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Function Term Allowable Comments
synonyms and
abbreviations

4.10.2.1 means may be Import Route Import
provided to import route plans
with other equipment

4.10.3 within a specified look- Own ship look-ahead Look-ahead Defined as time or
ahead time or distance set by area distance
the mariner

Own ship look-ahead

range

Own ship look-ahead

time

Own ship look-ahead A

distance /)_\/
The speed planned on the Planned speed <O \
route N

o\
Radiu$ of route leg Turning radius radius, RAD A >
N
Radiug port of ship Turning radius port radius port, /\
Rad PORT N

Radiu$ starboard of ship Turning radius radius starboard, %

starboard Rad STBD ,
No mgvement or direction is Unreachable Unreach Q(/
wrong|for the next waypoint (§\
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Annex F
(normative)

Back-up arrangements

(Appendix 6 of IMO resolution MSC.232(82))

NOTE In Clauses F.1 to F.6, the text in italics is from Appendix 6 of IMO resolution MSC.232(82).

F.1 troductonr Overview

As prescribed in 4.14, adequate independent back-up arrangements shall be“provided to
ensur¢ safe navigation in case of ECDIS failure. Such arrangements include:

1)| facilities enabling a safe take-over of the ECDIS functions in order to ensure that an
ECDIS failure does not result in a critical situation;
2)| a means to provide for safe navigation for the remaining parthof'the voyage in cpse of
ECDIS failure.

It is a| prerequisite that a means to provide for safe navigatienAfor the remaining part [of the
voyagg is established prior to departure and is available during the voyage.

It is a|prerequisite that the route plan has been transferred to the back-up device prior|to the
deparfure and after reassignment of the route plan.in-order to enable a safe take-overl when
ECDIS fails.

NOTE |This annex does not address the use of officialkpaper charts as a back-up to ECDIS.
F.2 |Purpose

The purpose of an ECDIS back-up system is to ensure that safe navigation [s not
compromised in the event of ECDIS failure. This shall include a timely transfer to the back-up
system during critical navigation situations. The back-up system shall allow the vessel to be
navigated safely until the termination of the voyage.

F.3 | Functionalrequirements

F.3.1 Required functions and their availability
F.3.1.1 Presentation of chart information
(See F.7.8.2)

(3.1.1) The back-up system shall display in graphical (chart) form the relevant information of
the hydrographic and geographic environment which is necessary for safe navigation.

F.3.1.2 Route planning
(See F.7.9.2)

F.3.1.2.1 Route plan

(3.1.2) The back-up system shall be capable of performing the route planning functions,
including:

1) taking over of the route plan originally performed on the ECDIS;
2) adjusting a planned route manually or by transfer from a route planning device.
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If more than one route can be displayed, the selected route shall be clearly distinguishable
from the other routes.

F.3.1.2.2 Annotated Route plan

Annotated route plan may be provided (see 4.10.2.2).

If an annotated route plan is provided, the back-up system shall be capable of taking over of
the annotated route plan on the ECDIS.

F.3.1.2.3 Route plan exchange

The bpck-up system shall be capable of import and export of associated route plansdffom/to
the ECDIS.

Optionally, means may be provided to export and import route plans withCather equipment
(see 4.10.2.3).

F.3.1.8 Route monitoring

(3.1.3) The back-up system shall enable a take-over of thé youte monitoring originally
performed by the ECDIS (see F.6.2), and provide at least the following functions:

1)| plotting own ship's position automatically, or manually’ on a chart; (see F.7.8.6)

2)| taking courses, distances and bearings from the.chart;

3)| displaying the planned route; (see F.7.9.3)

4)| displaying time labels along ship's track; (see F.7.9.3)

5)| plotting an adequate number of points, \bearing lines, range markers, etc., on the|chart.
(see F.7.8.5)

F.3.1.4 Display information
(See F.J.8.2)

(3.1.4) The back-up system'shall be capable of displaying at least the information equlvalent
to the|standard display aswdefined in the ECDIS performance standard. (See Annex A)

The bpck-up system shall at least display the pre-planned route, own ship's position,| coast
lines, [navigable waters, dangers to navigation and aids to navigation. This display shall
includg identification of dangers and aids to navigation.

Any afditional chart information as defined in Annex A, may be displayed and be subject to
the sa[ne tests as the information in the standard display.

The back-up system shall provide user selection of viewing group layers and text group layers
at least for viewing group and text groups which are part of the standard display. If any
additional chart information is provided, then the back-up system shall provide relevant
viewing group layer and text group layer selectors. (See Annex M, Table M.1 and Table M.2).

F.3.1.5 Provision of chart information

(See F.7.5)
(3.1.5)

1) The chart information to be used in the back-up arrangement shall be the latest edition, as
corrected by official updates, of that issued by or on the authority of a Government,
authorized Hydrographic Office or other relevant government institution, and conform to
IHO standards.
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2) It shall not be possible to alter the contents of the electronic chart information.

3) The chart or chart data edition and issuing date shall be indicated.

F.3.1.6 Updating

(See F.7.8.8)

(3.1.6)

for the entire voyage.

F.3.1.7 Scale

The information displayed by the ECDIS back-up arrangements shall be up-to-date

(See F.
(3.1.7
1) if

2) if
sy

F.3.1.
F.3.1.
(See 6.

(3.1.8
corres

standard shall be met. (See 4.6)

Radar
displa
disting

The b
syster]

(See F.

It sha
other

F.3.1.

(See 6.

7.8.3)
The back-up system shall provide a permanent indication:

he information is displayed at a larger scale than that contained in the database; 3

bwn ship's position is covered by a chart at a larger scale than that provided
Stem.

i Addition of radar and other navigational information

8.1 General for all overlays

B.15, 6.13)

ponding requirements for radar information and other navigational information

information or other navigational information may be added to the back-up §
y. However, it shall not degrade ‘the chart information, and shall be

uishable from the chart information;

ack-up system and added mavigational information shall use a common refg
.

7.8.7)

| be possible tofemove the radar, the tracked target information, AIS informatid
havigational inforfiation by a single operator action.

B.2 Radar information

B.15.2,6.8.15.3)

nd
by the

If radar and other navigational informationfare added to a back-up display, all

Df this

ystem
Clearly

rence

n and

Transf

erred radar information may contain a radar image (see 4.6.2.2) and/or tracked

target

inform

ation (see 4.6.2.3 and 4.6.2.4).

(See 6.8.15.3, 6.8.15.4)

Where radar tracks are added, it shall be indicated to the operator whether the vectors are

relativ

e or true.

(See 6.8.15.1)

If the radar image is added to the back-up system display, the chart and the radar image shall

match

The radar image and the position from the position sensor shall

autom

in scale, orientation and projection.

atically for antenna offset from the conning position.

both be adjusted
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F.3.1.8.3

AIS information

(See 6.13.1 to 6.13.5)

See 4.6.3.

F.3.1.8.4

AIS target data

(See 6.13.6)

See 4.6.4.
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F.3.1.875—AiSVoyage retated data

(See 6.14)

See 4|6.5.

F.3.1.8.6

AIS CPA/TCPA alarms

(See 6.113.7)

See 4|6.6.

F.3.1.8.7

AIS lost target warning

(See 6.]13.8)

See 4/6.7.

F.3.1.8.8

(See 6.]15)

Anchor watch

See 4/6.8

F.3.1.9

The display’'mode and generation of the neighbouring area

(See F.j.8.4)

(3.1.9

Thedisplay mode and generation of the neighbouring area shall be in accondance
with 4]7. (See 4.7)

It shall always be possible to display the chart in a north-up orientation. Other orientations are
permitted.

The device shall provide for true motion mode. Other modes are permitted.

When true motion mode is in use, reset and generation of the neighbouring area shall take
place automatically at a distance from the border of the display, or from the centre of the
screen, as determined by the mariner.

It shall be possible manually to change the chart area and the position of own ship relative to
the edge of the display.

F.3.1.10

Voyage recording

(See F.7.9.4, F.7.9.5)
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(3.1.10) The back-up arrangements shall be able to keep a record of the ship’s actual track,
including positions and corresponding times.

F.3.2 Reliability and accuracy
F.3.2.1 Reliability
(See F.7.3)

(3.2.1) The back-up arrangements shall provide reliable operation under prevailing
environmental and normal operating conditions.

F.3.2.2 Accuracy
(See F.[.6)

(3.2.2) Accuracy shall be in accordance with section 12 of the ECDIS performance standard
as furfher specified in 4.11.

The agcuracy of all calculations performed by the back-up system shall be independent|of the
charagteristics of the output device and-sheuld shall be consistent with the chart dafabase |
accuracy.

Bearings and distances drawn on the display, or those measured between features ajready
drawn| on the display, shall have accuracy no less than that afforded by the resolution |of the
display.
F.3.3 Malfunctions, warnings,-alarms alerts.and indications ‘

(See F.f.8.9)

(3.3) The back-up system shall provide-a suitable-atarm alert (i.e. warning) or indicafion of ‘
system malfunction.

F.4 | Operational requirements

F.4.1 Ergonomics

(See F.f.7.2 and F.7.9.1)

(4.1) The back-=uUp system shall be designed in accordance with the ergonomic prirciples
of ECDIS. (See’s.8)

Any windows containing text, diagrams, etc. superimposed on the route monitoring display
shall lPe temporary. Temporary for this application means that the window can be moyed or
removed fromthe disptay-

It shall be possible to re-locate such windows in a less important part of the display, such as
on land, or behind the own ship symbol.

appendix2/3-4-3-) Clearly visible colours which do not detract from the chart display in any of
the colour tables may be accepted as equivalent to the "user interface" colours required.

F.4.2 Presentation of information

F.4.2.1 Colours and symbols

(See F.7.7.1)
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Colours and symbols used in the back-up arrangements shall be in accordance with

the colour and symbols requirements of ECDIS and shall comply with IEC 62288. (See 4.8)

Chart information when displayed at the specified scale shall use the size specified in the

releva

nt standards of symbols, figures and letters.

F.4.2.2 Effective size

(See F.7.7.2)

(4.2.2)

or 25

mm diameter.

The effective size of the chart presentation shall be not less than 250 mm x 250 mm

F.5

(See F.

()
1) th¢
2) co

It shal
functid
appro

Chang
period

Power supply

7.9.6)

b back-up power supply shall be separate from the ECDIS; and.
nform to the requirements in the ECDIS performance standard. (See 4.15)

| be possible to operate the back-up system and all equipment necessary for its 1
ning when supplied by an emergency source of eléctrical power in accordance w
briate requirements of regulation 11/1 of the 1974 SOLAS convention.

ing from one source of power supply to anaother, or any interruption of the suppl

equipment is not required to remain operational during this interruption of the power sup

F.6

F.6.1

(See F.

(6.1)

1) be
2) no

Connections-with-other-equipment Other requirement

Back-up Connection with other systems
7.2.)
7 8.5)

The back-up-system shall:

connectedto systems providing continuous position-fixing capability; and
[ degrade the performance of any equipment providing sensor input.

of up to 45 s, shall not require the equipment to be re-initialized manually.

ormal
th the

for a
The
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"Heading sensor, |
|opt|onal :"“~-.__~__
EPFS |‘\ 4| VDR |
|§D_|\ZE_ optional  kemmmmmm—n- - [BNwas |
""""""" ECDIS
_____________ back-up ———BAM |
IAIS optional R system
IIIIIIIIIIIC - ECDIS (main)
INAVTEX, optonal — F=— {ForRoute
. - transfer)
UNS. potional P77 o7
Radaf, optional k=7 <7
SatetNET, optional + 7
U _a_e_y_ =1 _o_p_l(zn_a_ _l’ Ec
Figure F.1 — Backup system logical interfaces
The mlinimum interface requirements for a back-up system as shown in Figure F.1 are:
a) inflerface to an EPFS (see Annex Q);
b) interface with VDR (see Clause Q.1);
c) inflerface with BNWAS (see Annex Q);
d) inferface with BAM equipment (see Annex Q) and;
e) inferface for route transfer with main ECDIS (see Clause Q.3 and Annex T).
Otherlinterfaces may be provided (see-Ahnex Q).
F.6.2 Route transfer interfage
(See F.J.9.7)
The interface for route~{ransfer shall accept planned routes from the main ECDIS (reported
type of transferred route/is A in the RRT sentence) and shall accept the monitored routg from
the main ECDIS (repofted type of transferred route is M in the RRT sentence). This interface
shall have a method to accept or reject received routes and to report transport laygr and
applicption layey status to the sender. Accepted reception of a route for monitorind shall
cause|automatic route monitoring of the received route (see 4.12.7).
F.6.3 Radar as back-up system
(See F.7.9.8)
(6.2) If radar with selected parts of the ENC chart information overlay is used as an

element of the back-up, the radar shall comply with--\MO—resolution-MSC-A492(79)asfurther
the requirements specified by IEC 62388.

F.6.4

Operational area

(See F.7.9.9)
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The back-up system shall operate between 85°N and 85°S latitude. Optionally, a back-up
system may support operation above latitude 85°. The manufacturer shall declare the
operational area of the back-up system in the user manual.

F.6.5

(See F.

See 4

F.6.6

Software maintenance

7.9.10)

16.

Quality management

(See F.

See 4

F.6.7

(See F.

See 4

F.6.8

(See F.

See 5

F.7

F.7.1

The €
install

Wherg
on the

The n

KD

17.

Default Control Settings and Saved User Control Settings

7.9.12)

18.

External removable media

7.9.13)

11.

Methods of testing and required test\results

EUT installation and technical doecumentation

quipment under test (EUT) shall be installed in compliance with the manufac
htion manual.

equipment is divided (far*example route planning on one display and route mon
other), the entire configuration shall be tested together.

be undlerstood and.operated.

urer’s

jtoring

anufacturer shallkprovide sufficient information and documentation for the equipment to

F.7.2 Interfaces

(See Clause\F.6)

See 653~

F.7.3 General requirements and presentation requirements
(See F.3.2.1)

See 6.3.

F.7.4 Preparation

F.7.4.1 Power-up

The installed EUT shall be powered up in accordance with the manufacturer’s recommended
procedures. Any self-testing shall be completed using simulated inputs.—Signal-generators
Test sources shall be activated in a coherent manner to represent a stationary ship at the
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position selected. All the necessary selections to configure the equipment for the test
environment shall be undertaken in accordance with the manufacturer’'s recommendations
and settings.

F.7.4.2 Initial ship parameters

The following parameters shall be entered into the EUT for a simulated test:

Ship’s length 300 m
Ship’s beam 30m
Ship’s draught 7m
Conning position

Aft of ship’s centre 100 m

On centre line

Navigation receiver antenna

Forward of conning position 5m
Starboard of centre line 10 m

Radar antenna:

Forward of conning position 7m
On centre line

The nfavigation receiver antenna offset shall be waried and it shall be confirmed thpt the
positign on the EUT changes accordingly.

F.7.5 Initial data tests — Chart

EZ751 Chart
(See F.B.1.5)
a)—=G]

heck Confirm by obseryation that the edition number and date of the chart incluged in
the tegt data set is displayed in"the chart library.

b}—Cheek Confirm by\observation by operation that it is not possible to alter the confent of
the chfart.

e)—FEhsure GQOnfirm by observation that the edition date/update number is displayed on
request.

F.7.6 Accuracy

(See F.3.2.2)
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See 6.5.1

F.7.7 Visual requirements

(See F.4.2.1)

F.7.7.1 Symbols
See 6(7.1

F.7.7.2 Display characteristics

(See F.4.1, F.4.2.2)

In addition to the requirements of IEC 62288—ﬁer—symbe+s—eheek—thai—the—ehaﬂ—ss,mbe+s
perform the following:

Measure the displayed chart area while in route monitoring' mode and-eheck confirm by
obseryation that it is at least 250 mm x 250 mm or 250 mm diameter.

Cheeld Confirm by observation that in route monitoring mode any windows superimpoded on
the chjart display area are removable or can be moved on display.

F.7.8 Functional requirements
F.7.8.1 Overview

The fdllowing tests shall be performed both in route planning and route monitoring modg. The
initial [latitude/longitude position shall be that provided in the instruction manual for the IHO
test data set. Forall'tests, confirm that there is no degradation in information content.
F.7.8.2 Chart display information

(See F.p.fA,F.3.1.4)

Ensure that the initial latitude/longitude position is entered and a chart is displayed. Refer to
the—eperater’s user manual supplied with the equipment and change the settings of the
operator menus or manual controls provided. Turn off EUT and then turn EUT back on.
Confirm by observation that the manually selected settings are the same as they were before
the EUT was turned off.

Verify Confirm by—visual-inspection observation that the back-up system can display all the
information required in F.3.1.4 of this standard including identification of dangers and aids to

navigation (see 6.8.1), and additional chart information if applicable.

F.7.8.3 Scale and navigation purpose

(See F.3.1.7)
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See 6.

8.8

F.7.8.4 Mode and orientation

(See F.3.1.9)

b} Eng

over the displayed area, confirm by observation that there is permanen{-indicat
hip” or “at centre” next to the north arrow symbol.

ure that true motion is provided.-Reset Confirm by observation thdt the display

itself and check that the generation of the neighbouring area takes,place automaticall

distan

Cce selected by the mariner.

c)}-Check Confirm by observation that it is possible to change ‘manually the chart area a

positig

F.7.8.
(See F.
Verify
Confir
specif
F.7.8.

(See F.

a) Co

correg

b) Ad

correg

n of own ship relative to the edge of the display.

b Navigation related functions

B.1.3)

Confirm by observation that at leastione EBL and one VRM are available. E
n by observation that all the other symbols required for navigation purpose
ed in Annex B are available.

3

J Position integration

B.1.3)

nect a simulated position input to the EUT and-verify confirm by observation th
t position is displayed.

ust the position manually.—Observe Confirm by observation that the amount
tion is displayed on the screen and that the position changes accordingly. R¢g

periodically to(see that it remains unchanged.

F.7.8.

y Radar, track plotting and AIS information

n that
] If the
is not
on “at

resets
y at a

hd the

‘
s and
at the ‘

pf the ‘
check

(See F.3.1.8.2)

Where the capability for displaying radar information and/or AIS information is provided, in
addition to the requirements of IEC 62288 for radar displays and presentation of target
ation and in addition to 6.8.15.1 and 6.13, perform the following.

inform
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| e)yensure Confirm by observation that the radar image overlay, tracked target information, AIS
information and other added navigational information may be removed by single operator
act

ion.

F.7.8.

(See F.

| verity
that th

F.7.8.

(See F.

a)

b)

c)

The m

Pe
ob

Si
1)
2)
3)
4)

\/d
ing

F.7.9

F.7.9.

(See F.

Confir]
accou

B Updates

B.1.6)

Confirm by observation that updates on the ECDIS can be duplicated-on the EU
e EUT can be manually updated.

D Self-tests of major functions

B.3)

ethods of testing are as follows.

rform tests of the major functions, which are supported by the EUT.Merify Conf

servation that the EUT provides appropriate display information and indications.

mulate the following sensor malfunctions (including for radar if provided for):

interruption of sensor input (loss of sighal);

invalid-senser information from inputiinterface (status);

physical breakdown of-senser interface connection;

physical breakdown or shutdown of a test LAN information receiver (e.g. a VDR).

rify Confirm by observation that the system provides suitable—alarms alert

ication of system malfunction arising from failures in accordance with IEC 60945.
Operational requirements

( Ergonomic principles

1)

n that the EUT-shal follows the ergonomic principles in MSC/Circ.982 takin
htdhe'guidance given in IEC 62288.

T and

rm by

and

UJ

g into

F.7.9.2 Route planning

(See F.3.1.2)

1)

2)

&) For the routes to be planned as described below, the following general guidelines apply:

at least one leg of the route shall be planned through an area of the chart test data at

a different scale. Set to test the 5 s maximum redraw;

course changes shall be made, both to starboard and port, between different legs of

the route and shall vary from 5° up to 175°;
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3) the length of the legs shall vary from 0,5 NM to at least 3 NM with a total length of at

4)
5)

The m

least 25 NM;
planned speed shall vary between 5 kn and 15 kn;

the planned route shall cross at least 3 different scales of chart data.

ethods of testing are as follows.

a) Confirm by observation that the route plan can be transferred from ECDIS to the EUT after

completion of the

route plan. Alter the route plan on the ECDIS and transfer

alterations/new route to the EUT and confirm by observation that the previous route is
corrected/overwritten.

b) C{

nfirm by observation that routes can be planned and can be adjusted manually.

c) Ohserve Confirm by observation that the displayed information for route planning,| route
monitoring and supplementary navigation tasks, such as pilotage or ghart wprk is
avpilable.

d) Plan a route which uses at least 10 waypoints and confirm by observation thgt it is
possible to
1)| add three waypoints;
2)| delete three waypoints;
3)| change position of two waypoints;
4)| change order of waypoints in the route;
5)| save the alternate route.

F.7.9.8 Route monitoring

(See F.p.1.3)

a)-Vetify Confirm by observation that theplanned route is displayed with both straight and

curved segments.

b} Using the chart test data set, select an automatic time interval, within a range of 1 min to

120 mfin. Simulate the vessel’s movement, and—verify confirm by observation that thé time

labels| are displayed.—Ensure” Confirm by observation that time labels may also be e
manually.

F.7.9.4 Twelve hour'log

(See F.B.1.10)

Ensurp Confitm/ by observation that the record for the previous 12 h and the voyage

once fecorded, can be preserved.

htered

track,

F.7.9.5—Yoyage record

(See F.3.1.10)

Verify Confirm by observation that the EUT records the track for the entire voyage, with time

marks

at intervals not exceeding 4 h.
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F.7.9.6 Power supply

(See Clause F.5)

arCheck Confirm by observation that the EUT can be powered from a separate supply other
than the ECDIS power supply. Switch off the power supply to the ECDIS.Merify Confirm by

observation that the EUT continues to function.

b} Interrupt the power supply for 45 s, and-ensure confirm by observation that the EUT does

not need to be re-initialized manually.

&) Confirm by observation that operator settings-shall be-checked thatthey have not cha

nged.

F.7.9.Y Route transfer interface with Main ECDIS
(See F.p.2)
The methods of testing and the required results are as follows.

a) Create a Route plan in the simulator and send it to the EUT. Confitm by observatid
the¢ EUT accept the route and that the simulator indicates acgepted status for tra
anld application layers. Confirm by observation that the receiyed Route plan can be
infthe EUT.

b) Create a Route plan including a syntax error in the sinulator and send it to the]

n that
hsport
iewed

EUT.

Cqanfirm by observation that the EUT rejects the raute and that the simulator indicates

accepted status for the transport layer and non accepted for the application layer.

c) Create a Route plan in the simulator and sendit to the EUT. Set the simulator to
the EUT that this Route plan is for monitéring. Confirm by observation that thd
accepts the route and selects the received,Route for monitoring and that the sin
indicates accepted status for the transporiiand application layers.

d) Cqgnfirm by observation that the EUT bas logged all interactions.

F.7.9.8 Radar as back-up system

(See F.p.4)

In addition to all what is speeified in this standard for ECDIS back-up verify complia
accordance with IEC 62388.

F.7.9.9 Operational area

(See F.p.3)

See 6(8.20-

nform
EUT
ulator

hce in

F.7.9.10~  Seoftware-maintenance
(See F.6.5)

See 6.10.

F.7.9.11  Quality management

(See F.6.6)

See 6.11.
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F.7.9.12 Default control settings and saved user control settings

(See F.6.7)

See 6.12.

F.7.9.13 External removable media

(See F.6.8)

See 6.8.21.
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Annex G
(normative)

ECDIS in the RCDS mode of operation

(Appendix 7 of IMO resolution MSC.232(82))

In Clauses G.1 to G.15, the text in italics is from Appendix 7 of IMO resolution MSC.232(82).

G.1

(1.1)

safe n

(1.2)
(APC)

(2.4)

(IEC §
these
IMO M

(1.3)
inform
autho

(1.4)
raster

(1.5)

compé
timely,
paper

(1.7)

availa

hydrographic offices.

(1.8)
indica

HroadctHonR vUverview

The primary function of the ECDIS operating in the RCDS mode is to tontrib
avigation.

When operating in the RCDS mode, an appropriate portfolio of upsto-tate paper
shall be carried on board and be readily available to the mariner,

In addition to the general requirements set out in~ IMO resolution A.6
0945), ECDIS equipment operating in the RCDS mode &hall meet the requiremg
standards and follow the relevant guidelines on ergenomic principles adopted
{SC/Circ.982.

ECDIS operating in the RCDS mode shall “be capable of displaying all
ation necessary for safe and efficient navigation originated by, and distributed
ity of, government-authorized hydrographic offices.

ECDIS operating in the RCDS modeg, shall facilitate simple and reliable updating
navigational chart.

Use of ECDIS operating in*the RCDS mode shall reduce the navigational wo
red to using the paper chart." It shall enable the mariner to execute in a convenie
manner all route planning, route monitoring and positioning currently perform)
charts. It shall be capable of continuously plotting the ship's position.

bility of presentation as the paper chart published by government auth

ECD{S: operating in the RCDS mode shall provide appropriate—alarms ale
tions. with respect to the information displayed or malfunction of the equipment

ute to

charts

D4(17)
nts of
by the

chart
bn the

of the

rkload
ht and
ed on

ECDIS operating’ in the RCDS mode shall have at least the same reliabilify and

orized

rts or
(See

Annex

H)

(1.9)

When the relevant chart information is not available in the appropriate form,

some

ECDIS equipment may operate in the RCDS mode as defined in this annex. RCDS mode of
operation shall conform to performance standards not inferior to those set out in this annex.

(1.6)

G.2

(3.8)

The ECDIS display operating in the RCDS mode may also be used for the display of
radar, radar tracked target information, AIS and other appropriate data layers to assist in
route monitoring.

RCDS definitions

Further information on RCDS definitions may be found in IHO S-32.
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G.3

G.3.1

(See G.

(5.1)
inform

(5.2)

Display of SRNC information

SRNC
17.2.1, G.17.4.2)

ECDIS operating in the RCDS mode shall be capable of displaying all
ation.

SRNC information available for display during route planning and route mon

shall be subdivided into two categories:

SRNC

itoring

1) th¢ RCDS standard display consisting of RNC and its updates, including its sca
scple at which it is displayed, its horizontal datum, and its units of depths and height

2) a
G.3.2
(See G

(5.3)

y other information such as mariner’s notes. (See G.3.2)

Categories of display

17.5.2)

ECDIS operating in the RCDS mode shall present the RCDS ‘standard display

time bly a single operator action.

RCDS

The d
opera
that a

(5.5)
additiq
inform

(5.12)
inform

RNC
RNCs
with IE

G.3.3

(5.4)
it shal

standard display is defined in G.3.1.

hart should be displayed at the resolution ,contained in the RNC. Supplem
or action may be necessary to access information contained in notes, diagrams
e not located on the portion of the chart currently being displayed. (See G.16.5)

nal to the RNC data, such as mariner’s notes. It shall not be possible to remoy
ation from the RNC.

The RNC data and updatess. to it shall be clearly distinguishable from other dis
ation, including those listed’in Annex B.

Colours are specified. by the government-authorized Hydrographic Office providi
(IHO S-61 3.4.2(17, 3.4.2.17.1 and 3.4.2.17.2) and shall be implemented in accon
FC 62288.

Powerfailure

When. an ECDIS operating in the RCDS mode is switched on following a power fi
réturn to the most recent manually selected settings for the display. (See Clause

e, the
s; and

at any

entary
, etc.,

It shall be easy to add to, or remove from the RCDS display, any inforiation

e any

played

g the
dance

ailure,
G.15)

G.3.4

(See G.

Information content

17.4.1, G.17.5.10.2)

(5.10) The RNC and all updates to it shall be displayed without any degradation of their
information content.

Degradation shall be understood as degradation in information quantity as well as quality.

G.3.5

(See G.

Verification and updates

17.5.9, G.17.5.10.1, G.17.5.10.2)

(5.11) ECDIS operating in the RCDS mode shall provide a means to ensure that the RNC
and all updates to it have been correctly loaded into the SRNC.
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G.3.6 Indication

(See G.17.2.1)

(5.13) There shall always be a permanent indication if the ECDIS equipment is operating in
RCDS mode.

G.4 Provision and updating of chart information

G.4.1 Contents of the RNC

(See G424 G17.2.2)

(4.1) | The RNC used in ECDIS operating in RCDS mode shall be the latest edition ¢f that
origingited by, or distributed on the authority of, a government-authorized hydrographic| office
and cpnform to IHO Standards (see IHO S-61). RNCs not on WGS-84 or PE~90 shall carry
meta-¢lata (i.e. additional data) to allow geo-referenced positional data to bé displayed|in the
corredt relationship to SRNC data.

The value of the shift between the RNC geodetic datum and WGS-84 or PE-90 contaiphed in
the meta-data may be "shift not known". This-sheuld shall be permanently indicated ¢n the
display.

In order to identify the date and origin of the RNC in use, the’ ECDIS operating in RCDS|mode
shall include a graphical index of RNC data available,pfesented upon the mariner’'s r¢quest
and pioviding access to the edition and date of each.

A new edition of an RNC will supersede a previous' RNC and its integrated updates issued by
a government-authorized hydrographic office.

(4.2) | The contents of the SRNC shall,be adequate and up-to-date for that part pf the
intended voyage not covered by ENC.

NOTE |References to updates in G.4.2-refer either to individual updates or to collections of individual ypdates
issued fogether at regular intervals, for.example weekly.

(4.3) | It shall not be possible to alter the contents of the RNC.

G.4.2 Updates

(See GJ17.5.10.2, G71A5.10.3, G.17.5.11)

(4.4) | Updates shall be stored separately from the RNC.

Separptestorage of updates may utilize the same data storage device.

(4.5) ECDIS operating in the RCDS mode shall be capable of accepting official updates to
the RNC data provided in conformity with IHO Standards. These updates shall be
automatically applied to the SRNC. By whatever means updates are received, the
implementation procedure shall not interfere with the display in use.

The contents of an update assume that all earlier updates have been applied to the SRNC. A
new edition of an RNC shall supersede a previous RNC and its updates.

(4.6) ECDIS operating in the RCDS mode shall also be capable of accepting updates to the
RNC data entered manually with simple means for verification prior to the final acceptance of
the data. They shall be distinguishable on the display from RNC information and its official
updates and not affect display legibility.
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(4.7)

ECDIS operating in the RCDS mode shall keep and display on demand a rec

ord of

updates including time of application to the SRNC. This record shall include updates for each
RNC until it is superseded by a new edition.

(4.8)

G.5

(See G.

ECDIS operating in the RCDS mode shall allow the mariner to display updates in order
to review their contents and to ascertain that they have been included in the SRNC.

Scale

17.5.3)

(6) E

1) th¢

OV
tha
res

or

2) ow
dis

G.6

G.6.1

(See G

(7.3) \
acom

CDIS operating in the RCDS mode shall provide a permanent indication if:

b information is displayed at a different scale than that contained in the RNC;

erscale means displaying the RNC at a greater resolution (more pixels\per milli
n that contained in the RNC. Underscale means displaying the~RNC at a
olution (fewer pixels per millimetre) than that contained in the RNCy

n ship's position is covered by an RNC at a larger scale \than that provided
play.
Display of other navigational information

Common-—reference-system General for all/oVerlays

17.5.7)

Vhen operating in the RCDS mode, ECRIS and added navigational information sh
mon reference system. If this is not the case, a permanent indication shall be proy

Such advice shall be included in the manufacturer’s installation manual.

(7.1)

with th
displa
disting

(7.2)
naviga

G.6.2

e relevant standards of IMO. Other navigational information may be added to the
y. However, it shall not degrade the displayed SRNC information, and it shall be
uishable from the~-SRNC information.

it shall be.possible to remove the radar information, AIS information and
tional infarmation by a single operator action.

Radar-and-pletting information

{See G

metre)
lesser

by the

|l use
ided.

Radar information and/of~AlS information may be transferred from systems compliant

RCDS
Clearly

other

G.6.2.

1 General

(See 6.8.15.1, 6.8.15.2 and G.17.5.8)

(7.4.1) Transferred radar information may contain a radar image and/or tracked target
information.

See 4.6.2.1.
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G.6.2.2 Tracked target information

(See 6.8.15.3 and 6.8.15.4)

See 4.6.2.3.

G.6.2.3 Radar image information
(See 6.8.15.1)

(7.4.2) If the radar image is added to the RCDS display, the chart and the radar image shall
match in scale, projection and in orientation.

(7.4.3) The radar image and the position from the position sensor shall both be~adjusted
automatically for antenna offset from the conning position (i.e. CCRP).

The requirements of IEC 62288 for presentation of radar video images shall' be mel (See
IEC 62288/5.4.1).

G.6.3 AS information
(See 6.B.13)

See 4/6.3.

G.6.4 AIS Target Data
(See 6.]13.6)

See 4/6.4

G.6.5 AIS Voyage Related Data

(See 6.B.14)

See 4/6.5

G.6.6 AIS CPA/TCPA alarms

(See 6.[13.7)

See 4/6.6

G.6.7 AlS\Jost target warning

(See 6.[13,8)

See 4.6.7

G.6.8 Anchor watch
(See 6.15)

See 4.6.8

G.7 Display mode and generation of the neighbouring area

(See G.17.5.4)

(8.1) It shall always be possible to display the SRNC in 'chart up' orientation. Other
orientations are permitted.
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(8.2) ECDIS operating in the RCDS mode shall provide for true motion mode. Other modes
are permitted.

(8.3) When true motion mode is in use, reset and generation of the chart display of the
neighbouring area shall take place automatically at own ship’s distance from the edge of the
display as determined by the mariner.

(8.4) It shall be possible to manually change the displayed chart area and the position of
own ship relative to the edge of the display.

(8.5) If the area covered by the RCDS display includes waters for which no RNC at a scale
appropriate for navigation is available, the areas representing those waters should egrry an
indicafion (see Annex H) to the mariner to refer to the paper chart.

G.8 | Colours and symbols

(See G17.4.3.)

(9.1) | IHO recommended colours and symbols shall be used to represent SRNC information
implemented in accordance with IEC 62288. (IHO S-61 3.4.2.17,3.4:2.17.1 and 3.4.2.17.2)

If SRNC data from a non-HO source is in use, it may ugse other colours or symbol$ than
specifled by IHO S-61. In such case a permanent jndieation “non-RNC data” shpll be
provided.

NOTE |“Non-RNC data” indicates that the equipment does notsomply with carriage requirement of ECDIS.

If SRNC data from HO source is in use and-i the representation uses colours or symbols
differgnt from IHO S-61 then a permanent indication “non-ECDIS presentation, Refer to|paper
chart”|shall be provided,

NOTE |“Non-ECDIS presentation” indicates(_that the equipment may not comply with carriage requireent of
ECDIS.

(9.2) | The colours and symbaols other than those mentioned in (9.1) shall comply with the
appliceble requirements contained in the IMO standards for navigational symbols
(IEC g2288).

(9.4) | ECDIS operating in the RCDS mode shall allow the mariner to select whether own ship
is displayed in truesscale or as a symbol.

G.9 |[Display requirements

G.9.1 Route planning and monitoring
(10.1) ECDIS operating in the RCDS mode shall be capable of displaying information for:

1) route planning and supplementary navigation tasks; (see G.10.2)
2) route monitoring. (See G.10.3)

G.9.2 Display characteristics
(See G.17.4.4)

(10.2) The effective size of the chart presentation for route monitoring shall be at least 270
mm by 270 mm.
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(10.4) The method of presentation shall ensure that the displayed information is clearly
visible to more than one observer in the conditions of light normally experienced on bridge of
the ship by day and by night.

G.9.3
(See G.

(10.6)

Chart notes

17.2.2)

ECDIS operating in the RCDS mode shall be capable of displaying, simply and
quickly, chart notes which are not located on the portion of the chart currently being displayed
(IHO S-61 3.4.2.18 and 3.4.2.19).

"Simp

G.10

G.10.1

(11.1)
reliab

G.10.7
G.10.1
(See G

(10.3.
segme

(10.3.
includ

1) ad
2) de
3) ch
(10.3.

route.

(10.3.

the planned-rolite at which an automatic off track alarm shall be activated.

y and quickly" denotes not more than three operator actions.

Route planning, monitoring and voyage recording

General

It shall be possible to carry out route planning and route monitoring in a simp
e manner. (See G.10.2 and G.10.3)

Route planning

.1 Route Plan
17.6.2)
1) [t shall be possible to carry out routexplanning including both straight and (

nts.

P) It shall be possible to adjust>a planned route alphanumerically and grap
ng:

ding waypoints to a route;

eting waypoints from arolite;
anging the position of'a waypoint.

B) It shall be possible to plan one or more alternate routes in addition to the se
The selected reute shall be clearly distinguishable from the other routes.

b) It shall be possible for the mariner to specify a cross track limit of deviatio

e and

urved

hically

lected

h from

G.10.7

.2Y Annotated Route plan

(see 4

10.2.2)

G.10.2.3 Route Plan Exchange with other equipment

(see 4

.10.2.3)

G.10.3 Route monitoring

(See G.

17.5.6, G.17.6.3)

(11.4.1) For route monitoring the selected route and own ship's position shall appear
whenever the display covers that area.
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(11.4.2) It shall be possible to display a sea area that does not have the ship on the display
(for example, for look ahead, route planning), while route monitoring. If this is done on the
display used for route monitoring, the automatic route monitoring functions (for example in
updating ship’s position, and providing-alarms alerts and indications) shall be continuous. It
shall be possible to return to the route monitoring display covering own ship’s position
immediately by single operator action.

NOTE Route monitoring will only provide automatic-alarms alerts and indications if the mariner has entered the
appropriate data in G.10.2.

The system shall allow the user to select a route for monitoring only if the pre-planned route
has been checked that radius of planned turn allows each turn to complete before the next
turn.

(11.4.9) An alarm shall be given when the specified cross track limit for deviation/fram the
planned route is exceeded.

(11.4.9) An-alarm A warning shall be given by ECDIS operating in the RCDS mode when the
ship reaches a specified time or distance, set by the mariner, in advanee\of a critical pqgint on
the planned route.

ECDI$ operating in the RCDS mode shall permit the mariner tosdefine critical points apd the
time gr distance at which-an—alarm a warning shall be given{The words "to reach a ¢ritical
point"|shall be considered passing abeam of the critical point.on'the planned route.

(11.4.11) It shall be possible to display alternative rautes in addition to the selected |route.
The s¢lected route shall be clearly distinguishable from the other routes. During the voygge, it
shall pe possible for the mariner to modify thexselected sailing route or change [to an
alternative route.

(11.4.12) It shall be possible to display:

1) time-labels along a ship’s track ~-manually on demand and automatically at inlervals
sejected between 1 and 120 mindtes;

2) anl adequate number of: points, free movable electronic bearing lines (EBL), variabfe and
fixed range markers (VRM), and other symbols required for navigation purposes and

(11.4.17) It shall-be possible to activate an alarm, warning or caution as selected by mariner
when [the ship_c¢rosses a mariner-entered point, line or is within the boundary of a mariner-

G.10.
(See G.17.5.7)

(11.4.7) The ship's position shall be derived from a continuous positioning system of an
accuracy consistent with the requirements of safe navigation. Whenever possible, a second
independent positioning source preferably of a different type shall be provided. In such cases
ECDIS operating in the RCDS mode shall be capable of identifying discrepancies between the
two sources.

The ECDIS operating in the RCDS mode shall have means to display the position from at
least two positioning methods, to identify which method is being used, and provide a means
for the operator to select the method to be used.—Seceondarypesitioning—methods—could

include-dead-reckoning- Visual position fix and dead reckoning functions are required as one
secondary independent positioning source. Refer to 4.10.6.
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(11.4.8) ECDIS operating in the RCDS mode shall provide an-alarm a warning when the input
from the position, heading or speed sources is lost. ECDIS operating in the RCDS mode shall
also repeat, but only as an indication, any-alarm alert or indication passed to it from position,
heading or speed sources.

(11.4.10) The RCDS shall only accept data from an electronic position-fixing system
referenced to the WGS-84 or PE-90 geodetic datum. RCDS shall give-an—alarm a warning or
indication if the positional data is not referenced to one of these datum. If the displayed RNC
cannot be referenced to the WGS-84 or PE-90 datum then a continuous (i.e. permanent)
indication shall be provided.

In the first line, "data" refers to positional data, that is data from an electronic position-fixing
syste

(11.4.14) It shall be possible to adjust the displayed geographic position of the ship-mafpually.
This manual adjustment shall be noted alpha-numerically on the screen (i,&permdgnently
indicajed), maintained until altered by the mariner, and automatically recorded:

(11.4.15.2) ECDIS operating in the RCDS mode shall indicate disctepancies betwegn the
positigns obtained by continuous positioning systems and positions obtained by manual
observations.

(11.4.16) ECDIS operating in the RCDS mode shall allow the user to manually align the
SRNQ with positional data. This can be necessary, for éxample, to compensate fof local
chartipg errors.

G.10.5 Object information

(See Gl17.5.2, G.17.5.5)

(11.3.7) It shall be possible for the mariner to enter points, lines and areas which agtivate
an automatic alarm, warning or caution.(The display of these features shall not degrafle the
SRN({ information and shall be clearlydistinguishable from the SRNC information.

This i$ the mechanism used by ¢the mariner to enable the RCDS to emulate the alarmp-and,
warnings and cautions automatically generated by ENC data in the ECDIS.

(11.4.13) It shall be possible to enter the geographic coordinates of any position and¢ then
display that position on-demand. It shall also be possible to select any point (feature, dymbol
or position) on the display and read its geographical co-ordinates on demand.

In thid context, the selection of "any point" means the selection of a mariner-entered|point,
line onareatoundary.

G.10.6—LOP positionfix
(See G.17.5.13)

(11.4.15.1) ECDIS operating in the RCDS mode shall provide the capability to enter and
plot manually obtained bearing and distance lines of position (LOP), and calculate the
resulting position of own ship. It shall be possible to use the resulting position as an origin for
dead-reckoning.

Position plots shall indicate the time the plot was accepted and, in the case of estimated
position, fix or dead-reckoned position plot (EP or DR), the type of plot. Indication of the
source of data used for the position may be selectable, on or off, by the operator.

Data for accepted position plots and the associated LOPs shall be recorded in the voyage
recording. (See G.10.7)
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G.10.7 Voyage recording

(See G.17.6.4, G.17.6.5)

(11.5.1) ECDIS operating in the RCDS mode shall store and be able to reproduce certain
minimum elements required to reconstruct the navigation and verify the official database used
during the previous 12 hours. The following data shall be recorded at one-minute intervals:

1) to ensure a record of own ship’s past track: time, position, heading and speed; and

2) to ensure a record of official data used: RNC source, edition, date, and update history.

(11.5.2) In addition, ECDIS operating in the RCDS mode shall record the complete track for
the entire voyage, Wit time marks at inmervals 1ot exceeding 4 1ours.

For tHe purposes of logging, the entire voyage is defined as a maximum period of| three
monthis.

(11.5.8) It shall not be possible to manipulate or change the recorded infermation.

(11.5.44) ECDIS operating in the RCDS mode shall have a capability'to preserve the redord of
the previous 12 hours and of the voyage track.

G.11 | Calculations and accuracy

(See Gl17.3)

(12.1)] The accuracy of all calculations performed>-by ECDIS operating in the RCDS|mode
shall be independent of the characteristics of the output device and shall be consisteft with
the SRNC accuracy and scale.

The otlitput device includes RCDS display;’stored memory, and/or printout.

(12.2)| Bearings and distances drawn on the display, or those measured between feptures
already drawn on the display:.Shall have an accuracy no less than that afforded by the
resolution of the display.

(12.3)] The system shall‘be capable of performing and presenting the results of at legst the
follow|ng calculations’

1) trde distancejand azimuth (i.e. bearing) between two geographical positions;

2) geographic_position from known position and distance/azimuth (i.e. bearing); and
3) gejodetic calculations such as spheroidal distance, rhumb line, and great circle.

(12.4)—REODS—shatt—be—Ttapablfe—of performmng transformations between—a focal datarmn and
WGS 84 datum whenever the correction data is provided in the chart database.

Accuracy of geodetic calculations shall be for distance within 1 % or 30 m, whichever is
greater distance and shall be for bearings within 1° (see Annex J).

G.12 Connections with other equipment (interfaces)

(See 6.2)

(15.1) ECDIS operating in the RCDS mode shall not degrade the performance of any
equipment providing sensor inputs. Nor shall the connection of optional equipment degrade
the performance of ECDIS operating in the RCDS mode below this standard.
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(15.2) ECDIS shall be connected to the ship's position fixing system, to the gyro compass
and to the speed and distance measuring device. For ships not fitted with a gyro compass,
ECDIS shall be connected to a marine transmitting heading device.

ECDIS shall be capable to be connected to the BAM equipment, BNWAS, ECDIS back-up
system and VDR. Optionally ECDIS may be connected to other navigational and
communication equipment, for example Radar, AIS, Autopilot, Track Control, Echo sounder,
SafetyNET, and NAVTEX (see 4.12).

As a minimum, the ECDIS shall support the interfaces as given in Annex Q. The manufacturer
shall specify which physical interfaces are supported. In addition, suitable alternative input or

outpu imterfaces nray-beused:

(15.3)] ECDIS may provide a means to supply SRNC information to external equipment.

G.13 | Performance tests, malfunction-alarms alerts and indications

(See G|17.5.12)

(13.1)] ECDIS operating in the RCDS mode shall be provided” with means for |either
automatically or manually carrying out on-board tests of major functions. In case of a failure,
the test shall display information to indicate which module iscat\fault.

Major|functions of ECDIS operating in theN\REDS mode are: the ECDIS equipment|itself,
interfgce to electronic position fixing system, optional interface to the gyro compass, optional
interfgce to the speed and distance mgasuring device, optional interface to the radgr and
optionjal interface to the AlS.

(13.2)] ECDIS operating in the RCDS mode shall provide suitable-alarm alert (i.e. warning) or
indicalion of system malfunctjoh.

G.14 | Back-up arrangements for RCDS mode of operation

Back-up arrangements for RCDS mode are the back-up arrangements for ECDIS] (See
AnneX F)

(14) | Adequate independent back-up arrangements shall be provided to ensurq safe
naviggtion’in case of an ECDIS failure:

1) Facilities enabling a safe take-over of the ECDIS functions shall be provided in order to
ensure that an ECDIS failure does not result in a critical situation;

2) a back-up arrangement shall be provided facilitating means for safe navigation of the
remaining part of the voyage in case of an ECDIS failure.

G.15 Power supply for RCDS mode of operation
The power supply for RCDS mode of operation is the power supply for ECDIS. (See 4.15)

(16.1) It shall be possible to operate ECDIS and all equipment necessary for its normal
functioning when supplied by an emergency source of electrical power in accordance with the
appropriate requirements of regulation 11/1 of the 1974 SOLAS convention as amended.
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(16.2) Changing from one source of power supply to another, or any interruption of the
supply for a period of up to 45 s, shall not require the equipment to be manually re-initialized.

The equipment is not required to remain operational during this interruption of the power
supply.

G.16 Requirements contained in IHO-special publications

G.16.1 Structure of RNC data

(S-61/
raster| navigational chart. The national hydrographic office producing the raster navigational
chart should select that data structure.

(S-61/8.2) The arrangement of the image data and the meta-data into one or-more digital files
shall he determined by the national hydrographic offices originating the RNC,

(S-61/3.3.1) The digital format of the image file shall be determined by the national
hydrographic office producing the RNC.

(S-61/3.4.1) The digital format of the meta-data shall be{determined by the national
hydrographic office originating the RNC.

For thJ‘e purposes of this standard, it is assumed that,the range of different RNC formats or
structlires will be notified by the IHB. There are currently only two RNC formats or structures
in usel HCRF (used by, for example UKHO ARCS)and Australian HO Seafarer) and th¢ USA
BSB. The IHB has recommended that no other RNC formats be used.

G.16.2 RNC data resolution and accuracy

G.16.2.1 Resolution

(See G[17.1)

(S-61/3.3.2) The resolution efl the digital image (pixels-per-inch) and any method u$ed to
compness or process thatiimage file shall be sufficient to display clearly all informatign that
was dontained on the~original paper nautical chart. In particular, methods such ag anti-
aliasing shall be enmployed to achieve maximum contrast and fidelity of displayed| chart
information comparedto the printed chart.

G.16.2.2 Accuracy

(See G17.2/2,G.17.3)

(S-61/3-3-3) The accuracy of the digital image Tile, as measured by the ability to determine the
correct geographic coordinates of an individual pixel when the image file is used together with
the RNC meta-data, shall allow a ship’s position to be displayed at least as accurately as
when using the original paper chart.

G.16.3 RNC meta-data

(S-61/3.4.2 and S61/3.5.1) Where an image file contains more than one discrete chart image,
for example chart insets, in addition to the main panel of the chart the meta-data shall be
included for each such discrete chart image.

G.16.4 RNC colours

(See G.17.4.3)
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(S-61/3.4.2.17.1) Colours used for daytime viewing shall be those used on the paper versions
of the same charts.

(S-61/3.4.2.17.2) Colours for dusk and night-time shall follow as closely as practicable the
Colours and Symbols Standards specified in IHO Special Publication S-52,
Annex A.

Colour palettes for daytime, dusk and night-time are specified in the RNC meta-data by the
issuing HO.

G.16.5 RNC notes, diagrams, etc

(See Gl17.2.2)

(S-61/3.4.2.18) Sufficient information (should be included) which will allow “each| note,
diagrdm, item of marginalia or other chart subarea of special interest tonbe foungd and
displayed clearly, simply and quickly even though that subarea may notcbe) located ¢n the
portioh of the chart currently being displayed.

(S-61/3.4.2.19) Sufficient information (should be included) to allow any source diagram,|which
provides information about data quality, to be displayed clearly, simply and quickly| even
though the source diagram may not be located on the portion -of the chart currently|being
displayed.

It is syfficient to provide an index or listing of notes, et¢-"applicable to the RNC.

G.16.¢ Operational area

(See G|17.5.14)

Every|ECDIS operating in the RCDS mgode is required to operate between 85°N and 85°S
latitude. Optionally, an ECDIS operating”in the RCDS mode may support operation [above
latitude 85°. The manufacturer shall-declare the operational area of the ECDIS operajing in
the REDS mode in the user manual.

The North Pole and the South Pole are special cases where very little navigation gxists.
Therefore it is not required that every ECDIS operating in the RCDS mode be able to handle
RNCs|beyond the 85°N-~latitude limit for the North pole and beyond the 85°S latitude limit for
the Squth pole.

G.16.7T Externakremovable media

(See G|17.5.15)

Meang shall be provided to protect the ECDIS operating in the RCDS mode from execution of
any software on updaie storage devices Oor via inieriaces 10 update storage sources, for
example writeable CD-ROM, USB memory sticks, Network interfaces etc. All automatic
execution from external removable media including auto-run shall be prohibited.

G.17 Methods of testing and required test results

G.17.1 Preparation — Required test items

NOTE This clause lists tests and required test results which are specific to the RCDS mode of
operation. These are additional to the general ECDIS and ENC specific tests and test results
contained in Clause 6.
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For the purposes of these tests, the following items shall be used:

— test RNCs-are as specified by the HO providing the RNC service or on whose behalf the
RNC service is provided;

— thetest RNC-mustgive test RNCs giving examples of the full range of colours used on the
source paper charts of the HO providing the RNC service or on whose behalf the RNC

service is provided;

— RNCs-are—currenthrprovided using either the HCRF format or the BSB format. Equipment
testing can relate to the HCRF format, the BSB format or both formats. Type approval will

lo Lol £ la £ & £ boik el
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G.17.2 Initial data tests

G.17.21 RNC

(See GJ3.1, G.3.6, G.4.1)

Load a test RNC and-ensudre confirm by observation that:

a) thé RCDS mode indication is displayed;
b) th¢ edition number and date of the RNC is displayed in the ¢hart library;

C) a graphical index of RNC data available canybe presented upon reque$t and

provide access to the edition and date of the RNCs available.

&) Load an additional RNC and-ensure confirm by dbservation that the chart coverage has
changed and that the chart library is updated.

e} Remove an RNC and-ensure confirm by ebservation that the chart coverage has chgnged
and that the chart library is updated.

£} Switch to ECDIS mode and-ebsegs¥® confirm by observation that the RCDS mode indication
is no Ipnger displayed.

Ensurg that a part of the intended voyage is covered by ENC when ENC of appropriatel scale
for safe route planning and route monitoring is available. Thus, for example, an area cqvered
by ENCs of scale 1:200~000 or smaller would be considered "not covered by ENC" if g scale
of 1:40 000 is required for safe navigation.

G.17.2.2 Datum

(See G}4.1, G.9.3; G.16.2.2, G.16.5)

a) Enfer’the geographic coordinate of a position, and display that position. Select a|point,
which may be a charted symbol or a position and display its geographic coordinates. When
the RNC is based on a local geodetic datum, confirm by observation that the system-must
give—an—indication—of indicates whether that position is displayed with respect to the local
geodetic datum or WGS-84 (PE-90) where the shift between the two datums is contained in
the RNC.

b} Select a note or diagram contained in the RNC which does not appear on the portion of the
RNC currently being displayed.-Ensure Confirm by observation that the note or diagram can
be displayed simply and quickly. If this requirement is met by displaying the area of the chart
which contains the note or diagram,-ensdre confirm by observation that it is possible to return
to the original area simply and quickly.

¢} Load an RNC for which the shift between geodetic datum and WGS-84 or PE-90 is
specified in the RNC meta-data as "shift not known" and-ensure confirm by observation that
an indication is provided.
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G.17.3 Accuracy

(See Clause G.11, G.16.2.2)

Confirm by observation that:

— the accuracy of EUT calculations is consistent with SRNC;

— the measurement accuracy is consistent with the display resolution.

a) Perform the measurements provided for in the RNC test data set and confirm by

obser
syster

- tralzsformation between a local datum and WGS-84;

— tru

— rhdimb line and great circle.

b} Ca

obser
this te

This test shall be carried out using the scale supportediby the data, i.e. not over-scaled.

G.17.4
G.17.4

(See G

a)-Cheek Confirm by observation thatithe image is a faithful representation of the pape

ation that they meet the required accuracy.—Check Confirm by observation th
n can perform the following calculations:

distance and azimuth (i.e. bearing) between two geographical positions;
bgraphic position from known position and distance/azimuth (i.e. bearing);

culate and display both a rhumb line and a great circle jline and—verify confi
ation that no visible distortion exists between these lines and the chart data. U
S5t scenario 1 is noted in Annex |.

}l  Visual requirements

.1 Visual display

3.4, G.16.2.1)

at the

rm by
se for

chart

brm to

vation

r as a

provided by the HO with the RNC.test data set.
byChe¢ek Confirm by observation that the symbols for the navigational elements conf
IEC 62288.
¢} Perform zoom-in and zoom-out operations in each mode and-check confirm by obser
that the symbols fer'the navigational elements do not decrease in size.
d-Cheek Confirm by observation that it is possible to display own ship in true scale o
symbaql.
G.17.4.2 Units and legends
(See G.3.1)
Cheek Confirm by observation that the following elements can be determined easily and
rapidly:

— RNC number;

chart identifier (for example chart number) if different from RNC number;
units for depth;

units for height;

RNC scale;

scale of display;
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— source data diagram (if available);

— sounding/vertical datum;

— horizontal datum;

— magnetic variation;

— date and number of last update affecting the RNC currently in use;
— edition number and date of issue of the RNC;

— chart projection;

— indication of north.

G.17.4.3 Colour tables

(See Clause G.8, G.16.4)

Verify| Confirm by observation that the colour palettes for daytime, dusk’™and night-time
viewing, and which are specified in the RNC meta-data, can be used.

Verify|that the implementation complies with IEC 62288.

G.17.4.4 Display characteristics

(See GJ9.2)

Measyre the displayed chart area while in route monitoring mode and-check confirm by
obseryation that it is at least 270 mm by 270 mm.

Ensurp Confirm by observation that when displayed at the resolution specified in thg RNC
meta-gata, information is clearly visible to more than one observer, in the conditions gf light
normdlly experienced on the bridge of the ship'by day and by night.

Verify| Confirm by observation that in xoute monitoring mode any windows superimpoged on
the chjart display area are removable(or can be moved.

G.17.%5 Functional requirements
G.17.%1 Overview

The fdllowing tests shali’be performed both in route planning and route monitoring modg. The
initial |latitude/longitude position shall be that provided in the instruction manual for the
speciflc RNC test.data set. For all tests, confirm by observation that there is no degradation in
information cantent.

Follow the-manufacturer's instruction to reinitialize the EUT in RCDS mode of opefation.
Ensurk Confirm by observation that the initial latitude/longitude position is entered and 4 chart
is displayed. Refer to the-eperator’s user manual supplied with the equipment and change the
settings of the operator menus or manual controls provided. Turn off EUT and then turn EUT
back on. Confirm by observation that the manually selected settings are the same as they
were before the EUT was turned off.

G.17.5.2 Additional display functions

(See G.3.2, G.10.5)

ar-Verify Confirm by observation that it is easy to add to, or remove from the EUT display,
information additional to the RNC data such as mariner’s notes.-\erify Confirm by observation
that such information is clearly distinguishable from the RNC data.

by Merify Confirm by observation that it is possible for the mariner to add and save mariner-
entered points, lines and areas.-\erify Confirm by observation that it is possible to amend and
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delete mariner-entered points, lines and areas.-Check Confirm by observation that examples
of those items like 10 lines, 25 text characters and two areas can be drawn at user defined
locations.—Check Confirm by observation that all information added by the mariner is
distinguishable.—Check Confirm by observation that one of the areas can be filled, as
described in IHO S-52,—appendix—2/2.3.1b.-Cheeck Confirm by observation that all of these
objects (symbols) can be added to the system and set up for cursor picking to give an
explanatory note in the text display. Recall them from the system and-check confirm by
observation that they may be deleted.

&} If the manufacturer displays information,-eheek confirm by observation that the presentation
of the information conforms with the following:

a) the caution (!) or information (i) symbol is used to call up a note on the alphanlllmeric
digplay by cursor picking;

b) simple lines, or areas without colour fill, are set up for cursor picking to give an
explanatory note in the alphanumeric display. Colour fill-shall-net-be is not 'used.

e -Vetify Confirm by observation that the mariner-entered or manufacturer’s informatign can
be displayed on charts of other scales which cover the same geographical area.

e} Remove all additional information.-\Merify Confirm by observation that the EUT display is
the same as the graphical representation of the RNC test data Sef:

H-Verffy Confirm by observation that the RCDS mode standard display can be restored by a
single|operator action.
G.17.%5.3 Scale and navigation purpose

(See Clause G.5)

a) Select an RNC and display it at a greater resolution than that contained in the RNC|meta-
data gnd-ensudre confirm by observation\that an indication is provided.

b} Select an RNC and display it-at-a lesser resolution than that contained in the RNC|meta-
data gnd-ensudre confirm by opseérvation that an indication is provided.

¢} Load two RNCs of different scale which include own ship’s position. Select the smaller
scale RNC and-ensuge _confirm by observation that an indication is given that a larger scale
RNC i available for the displayed area.

G.17.5.4 Mode and orientation

(See Clause(G47)

a—) Sei bt all RNC VV;IibiI ib IIUt UI;CIItatUUI "lIUItiI'up". ‘v,u-:fy CUIIf;IIII IL)y UIUbUlth;UII “I.ﬂt |t iS
possible to determine quickly and easily the north direction.Merify Confirm by observation

that it is displayed "chart up".

b} Select an RNC.—-Ensure Confirm by observation that true motion is provided. Reset the
display and-check confirm by observation that the generation of the neighbouring area takes
place automatically at a distance selected by the mariner.

&) Select an RNC.-Cheek Confirm by observation that it is possible to change manually the
chart area and the position of own ship relative to the edge of the display.

G.17.5.5 Points, lines and areas

(See G.10.5)
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Enter the geographic coordinates of a position, and confirm by observation that EUT displays
that position.

Enter examples of mariner-defined points, lines and areas which are intended to trigger
alarms alerts and-ensure confirm by observation that the-alarms alerts are triggered when the
vessel reaches the appropriate position.

G.17.5.6 Navigation related functions
(See G.10.3)

VMerify Confirm by observation that at least one EBL and VRM are available.-Ensure Confirm
by obgervation that all the other symbols required for navigation purposes and spetified in
AnneX B are available.

G.17.%.7 Position integration
(See GJ6.1, G.10.4)

a) Logd an RNC for which the shift between geodetic datum and~\WGS-84 or PE}90 is
specifled in the RNC meta-data. Connect a continuous position system to the EUT andfverify
confirn by observation that the system compensates automatically for this shift when pjotting
positigns on the RNC.—Ensure Confirm by observation that.@he reference datum (ge€odetic
datum| or WGS-84 (PE-90)) being used by the system is clearly'indicated.

b} With a second, independent positioning method-gasdre confirm by observation thiat the
EUT displays any difference in reported positions.

¢} Remove the positioning input to the EUT andsensure confirm by observation thatanalarm a
warnirg is given.

&) Simulate a message from the positioning device which indicates an error conditiof, and
ebserye confirm by observation that the-alarm alert or indication is repeated by the EUT|as an
indication.

e) Select a different geodetic’datum between the positioning system and the SRN(, and
ensurg¢ confirm by observation that-aralarm a warning or indication is given.

£} Adjust the positionymanually.—Observe Confirm by observation that the amount pf the
corredtion is displayed on the screen and that the position changes accordingly. Rgcheck
periodically to see-it remains unchanged.

g-Vedify Confirm by observation that the manufacturer's documentation includes guidar|ce for
implementing a common reference system.

G.17.5.8 Radar, radar tracks, and AIS information

(See G.6.2.1)

Where the capability for displaying radar information and/or AIS information is provided, in
addition to the requirements of IEC 62288 for radar displays and presentation of target
information-perform-thefollowing:, and in addition 6.8.15.1 and 6.13, confirm by observation
that the radar image overlay, tracked target information, AIS information and other added
navigational information can be removed by single operator action.
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G.17.5.9 Loading of corrupted data

(See GJ3.5)

a) Logd an example of corrupted RNC test data.-\erify Confirmcby observation that the EUT
provides the appropriate warning.

b} Load the RNC test data set. Enter an example of Corrupted update.Merify Confirm by
obseryation that EUT reception process is terminated_ and the update is flagged as ipvalid.
Verify|Confirm by observation that the user is informéd of the corruption.

G.17.5.10 Automatic updates
G.17.5.10.1 Receipt — Installation and application
(See G3.5)

arMetify Confirm by observation that the system can receive updates via CDROM and from
any other interface or data storage'media that are provided with the ECDIS for that purppse.
a) Agpply the test update number 1 to the relevant RNC.

b) Identify the issuing~authority of the update.—Check Confirm by observation that this
conforms with the cofresponding identifier of the RNC.

c) Atiempt to load\'an improperly sequenced update;-check confirm by observation that the
update is rejected and that a warning is given to the user.

d) Atjempt<to~load an update related to a newer edition of the RNC;—check confirm by
objservation that the update is rejected and the user is informed that a newer edifion is
avgilable.

e) Attempt to load an update related to an older edition of the RNC;—check confirm by
observation that the update is rejected and the user is informed that the update belongs to
a previous edition.

G.17.5.10.2 Display — Show and verify

(See G.3.4, G.3.5, G.4.2)

ar—Ensure Confirm by observation that the edition date/update number is displayed on
request.

b)}-Ensure Confirm by observation that the contents of the updates have been included in the
SRNC, by displaying the SRNC contents and highlighting updates or by some other means
allowing the mariner to verify that the updates have been included in the SRNC.
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e)y-Ensure Confirm by observation that official RNC updates can be distinguished from local
updates.

) -Verify Confirm by observation that, once accepted, integrated updates are indistinguishable
from RNC data.

Apply an update-shal-be—applied to the SRNC,-displayed display it, and then manually
annotated annotate it as rejected by the mariner, confirm by observation that-it-shal-ret-be it

is not possible for the mariner to reject an officially issued update by omitting its application
entirely.

G.17.%.10.3 Records

(See GJ4.2)

Festsishal-beappted Apply tests in all EUT operating modes, i.e. route plahning and route
monitgring.

Verify|Confirm by observation that the following summary report information is available for
each RNC:

) RNC number and chart identifier if different from RNC;

) RNC edition date;

c) lisf of corrections applied subsequent to the edition date;
) upldates and update numbers;

) datte and time of their application/rejection; and

f) anly anomalies encountered during application:

G.17.5.11 Manual updates

(See GJ4.2)

Using|the RNC test data set,-check\confirm by observation that the following manual ypdate
procedlures-may can be carried.qut and that the update is distinguishable from RNC dat3.
a) Add a new point and restricted area features, locating them at selected positions.
b) Annotate an existingfeature as being deleted.

c) Check to see thatjany update text information relevant to the new condition and [to the
source of the update and entered by the mariner is recorded by the system.Merify Cpnfirm
by| observatioh-that this update can be re-displayed on demand.

d) Vgrify Confirm by observation that manual updates are distinguishable from RNC data.

e) VMgrify.\Confirm by observation that any manual updates removed from the display are
refainéd and can be displayed in a future review. T

G.17.5.12 Self-tests of major functions

(See Clause G.13)

a) Perform tests of the major functions which are supported by the EUT.Merify Confirm by
observation that the EUT provides appropriate display information and indications.

b} Simulate the following-senser interface malfunctions (including for radar if provided for):

a
b
c
d

interruption of senser-input interface (loss of signal);
invalid-senser information from inout interface (status);

physical breakdown of sensor connection.

~— O~ ~— ~—

physical breakdown or shutdown of a test LAN information receiver (e.g. a VDR).
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| e)-Verify Confirm by observation that the system provides suitable-alarms alerts or indication
of system malfunction arising from failures.

G.17.5.13 LOP position fix

(See G.10.6)

| a) Manually enter bearing data for one LOP and distance data for a second LOP. Confirm by
observation that a means or method is provided to manually enter bearing and distance data
for lines-of-position (LOP) and that this data is time-stamped when it is entered.

)

a)
b)

G.17.%.14 Operationgharea

(See GJ16.6)

RNC gharts between latitude 85°N and 85°S is verified by conformance to 5.10.

Confirm by~inspection of documented evidence that the manufacturer has declared in th
manuglth€é operational area of the ECDIS operating in the RCDS mode.

Confirm by observation that LOP data (range or bearing, time, source) can be presented

bottratptranmumericatty amd—graphicatty:

Cqanfirm by analytical evaluation that an-estimated-pesition{(EP) initial fix based gn two

LQPs selected by the operator is provided.
Erfter data for a third LOP, 6 min later. Confirm by analytical evaluation-that a me

ANS Or

method is provided to transfer LOPs observed at different times to theg)'time of thg most

re¢cent LOP, extrapolated forward in time using present heading and speed.

Canfirm by analytical evaluation that a position fix based on three"er more LOPs sefected

by|the operator is provided.

Cqnfirm by observation that, when a position fix is accepted.by the operator, the plotted
position is indicated graphically on the display. Confirm by ebservation that position plots
indicate the time, source of data used and the type ©f plot, in the case of est]ic[:ated

position or dead-reckoned position plot (EP or DR)sand comply with IEC 62288
présentation of colours and symbols.

Canfirm by inspection of recorded data that the position fix data and the associate

r the

 LOP

data (range or bearing, time, source, and any/'time transfer applied) were automdtically

re¢orded and can be reproduced from the ddta log. Refer to G.17.6.5.

V4rify that the graphic symbols for LOP.bearing and LOP distance comply with IEC §2288.

Vgrify that that the graphic symbols fo¥ position plots comply with IEC 62288.

Canfirm by analytical evaluation(hat a means or method is provided to use the re
position as a position update during dead-reckoning operation.

Canfirm by inspection that the—eperator’s user manual supplied with the equi
in¢ludes guidance on use of LOPs for calculation of position fixes.

bulting

pment

e user

If the declared operational area extends beyond latitude 85° then:

ENC charts beyond latitude 85° is verified by conformance to 6.5.1;

confirm by analytical evaluation that a chart projection type suitable for navigation in
higher latitudes is provided. Confirm by inspection of documented evidence that the user
manual states the projection types provided and describes the user interface involved in

transitioning from one projection type to another;

1) use charts available and confirm by observation that functions such as route pla
route monitoring, etc. are operative beyond latitude 85°;

nning,

2) plan a route using scenario 4 as described in Annex | and save the route. Confirm by
observation that distances of the route comply with those noted in Annex | and that no

distortions are visible. Confirm by observation that the route pass thoug
intermediate points between waypoints 1 and 2;

h the
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3)

4)

5)

1)

2)

d) wh
ayv|
sy
Ve
an

e) wh
se
te
Wi

tolerances defined in IEC 62388.

G.17.4

(See G

Use a
that th

if there is a maximum latitude limit for the EUT, confirm by observation that an alert
(caution) is provided when the monitored route falls within a region beyond the
maximum latitude;

reload the route of scenario 4 and start monitoring the route with the first waypoint.
Confirm by observation that all waypoint changes, bearings and distances are
calculated and displayed correctly during route monitoring;

confirm by observation that the alert requirements that apply to safety contour and for
areas for which special condition exist are also implemented for charted objects which
include spatial points beyond the maximum latitude at which the ECDIS is fully
functional;

charts and confirm by observation that accuracy of LOP, VRM, EBL} etc.
asurements are within their tolerances;

Use tables available in the Annex P. Select 3 test cases from eachytable fo each
navigation tool provided by the EUT and confirm by observation thatthe accurpcy of
range and bearing measurements relative to charted data of IHOVS-64 scengrio(s)
using the tools provided by the ECDIS (VRM, EBL, ERBL, etc.Yis’within 1 % o 30 m
whichever is greater for distances and within 1° for bearings.

Perform tests described in 6.9.7 in a region above 85° latitude;

en presentation of radar tracked target data or AIS infduhation is provided, use Jtables
pilable in the Annex P, set radar simulator for 3 test cases from each table, set charted
mbol for the selected test cases and confirm by gbservation that positions and |speed
ctors when compared with the displayed chart,¢match in scale, orientation, projection
d accuracy, within the tolerances defined in IEC/62388;

en presentation of radar overlay image is prOyided, use tables available in the Anhex P,
t radar simulator for 3 test cases from each table, set charted symbol for the selected
t cases and confirm by observation thatpositions and speed vectors, when compared
h the displayed chart, match in scalg, orientation, projection and accuracy, witHin the

b.15 External removable megdia
16.7)
USB-memory stick containing an auto-run executable module. Confirm by obseijvation

e ECDIS refuses_te-execute the auto-run.

G.17.
G.17.

Confir]

accoupt’the guidance given in IEC 62288.

Operationalrequirement
.1 Ergonomic principles

that* the EUT-—shall follows the ergonomic principles in MSC/Circ.982 taking into

G.17.6.2 Route planning

(See G.

a) For
1)

2)
3)
4)

10.2.)
the routes to be planned as described below, the following general guidelines apply:

at least one leg shall come close enough to a mariner entered point that the
automatic alarm, warning or caution would be initiated;

at least one leg shall cross a mariner-entered linear feature;
at least one leg shall cross the boundary of a mariner-entered area feature;

at least one leg of the route shall be planned through an area of the RNC test data at
a different scale. The adjoining RNC shall be loaded automatically when planning
through the area;
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5)

6)
7)

8)

9)
10
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at least one leg of the route shall be planned through a chartlet area of the RNC test
data set. The chartlet shall be loaded automatically when planning through the area;

each leg shall be planned with an appropriate off-track limit (for example 100 m);

course changes shall be made, both to starboard and port, between different legs of
the route and shall vary from 5° up to 175°;

the length of the legs shall vary from 0,5 NM to at least 3 NM with a total length of at
least 25 NM;

planned speed shall vary between 5 kn and 15 kn;

) the planned route shall cross at least 3 RNCs. Where the appropriate RNC service or
services supplies RNCs based on different chart datums, the planned route shall

11

Perforf

a)-ob
monitd

b) plan a route which uses at least 10 waypoints:

| )

2)]

c) re
ro

1)
2)
3)
4)
5)

include at least two different chart datums; (see G.17.1)
) the planned route shall enter an area where ENC data are available.

Im the following:

berve confirm by observation that the displayed information for route planning,| route
ring and supplementary navigation tasks, such as pilotage or chart work is available-;

-test confirm by observation that the route can be plafined using both straight and
curved segments;

-save confirm by observation that the planned route’can be saved.

rieve the planned route and confirm by obsetyation that one can plan an alternative
ite as follows:

add three waypoints;

delete three waypoints;

change position of two waypoints;
change order of two waypoints;
save the alternative route;

d) plan complex tracks using-scenarios 2 and 3 as decribed in Annex | and save the fracks.

| CH

th
in
G.17.

(See G

a) For|

leck Confirm by observation that track distances comply with those noted in Annex | and
t no distortions are \wisible;

Confirm by-observation that there is an indication showing that the EUT is opgrating
he RCDS mede

.3 Route monitoring

10.3)
rodte monitoring, the following general guidelines apply:

1)
2)
3)
4)

5)
6)
7)

8)

initialize simulator at the starting position for the planned route;
select RNC and select the route;
the route shall be planned through an area covered by the RNC test data set;

carry out route monitoring using the selected routes and starting at the first waypoint of
the route;

at least one leg shall cross a mariner-entered linear feature;
at least one leg shall cross a mariner-entered area feature;

at least one leg shall come close enough to a mariner-entered point that the automatic
alarm, warning or caution would be initiated;

at least one leg shall enter an area where ENC data are available and an indication of
"ENC data available" shall be triggered.
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Perform the following:

a)

b)

operate the own ship position function, and—ebserve confirm by observation that the
display shows own ship’s position;

shortly before the vessel enters an area for which an alarm, warning or caution based on
a mariner entered feature will be released, perform the following actions:

1) display a sea area ahead of ship’s position and outside present display (look ahead);

2) verify confirm by observation that the appropriate—alarms alerts/indications are
provided;

3) return to own ship’s position by a single operator action and—verify confirm by

1o ' dloob dla: o | bla L.
vUboTlvallull tUidt o tdnto 11U TIUTT Uiall v oS.

varify confirm by observation that an alarm, warning or caution is released each time the
vegsel is going to cross the boundary of a mariner entered feature, within-thg¢ time
specified by the mariner;

select an RNC of a smaller scale than that of ¢) but covering the same’ area. Sifulate
crgssing over the mariner entered feature referred to in c¢).-Cheek Confirfm by obseijvation
that an alarm, warning or caution is generated by the EUT,;

using the RNC test data set:

1)| simulate own ship’s movement from an area covered by _one RNC into an adjoining
area covered by another RNC.-Ensure Confirm by observéation that each re-draw|which
occurs until the display is wholly within the different scale area is completed in less
than 5 s;

2)| select the display of an area not currently diSplayed, at least 10 NM from owh ship
position and which is covered by RNC data.at a scale different from the one ip use.
Cheek Confirm by observation that the old\display is maintained from the start |of the
regeneration until the start of re-draw of’the new display. Confirm by observatidn that
an indication-shal-be is given if the regeneration time is more than 5 s;

3)| simulate deviation from intended #rack and—verify confirm by observation that the off-
track alarm is released;

4)| verify confirm by observatiorithat-an-alarm a warning is released each time, within the
time or distance specified,;when a critical point has been reached by or is abdam of
the ship;

5)| display the alternative route and—ensure confirm by observation that it is ¢learly
distinguishable from the selected route. Change to the alternative route and|verify
confirm by obgervation that this becomes the selected route;

6)| confirm by observation that one can modify the selected route by adding @ new
waypoint;

7)| selectyan automatic time interval, within a range of 1 min to 120 min; simulate the
vessel's movement, and—verify confirm by observation that the time labels are
displayed.—Ensure Confirm by observation that time labels may also be eptered

mranuatty;

8) simulate own ship’s movement from an area covered by an RNC into an area where
ENC data are available.-Ensure Confirm by observation that the EUT indicates that the
ENC data are available.

verify confirm by observation that there is an indication showing that the EUT is operating
in the RCDS mode;

reload the complex route of scenario 2 and start monitoring the route with the first
waypoint. Confirm by observation that all waypoint changes, bearings and distances are
calculated and displayed correctly during route monitoring;

reload the complex route of scenario 3 and start monitoring the route with the first
waypoint. Confirm by observation that all waypoint changes, bearings and distances are
calculated and displayed correctly during route monitoring;
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i) confirm by analytic evaluation that the system allows selection of a route for monitoring
only when the route has been checked that radius of planned turns allow each turn to
complete before the next turn.

G.17.6.4 Twelve hour log

(See G.

10.7)

a) For voyage recording, a separate test route plan shall be made. The route plan shall be
designed as a loop. It shall be possible for the simulator to carry out this test automatically.

b} Continue to run the test for 12 h. During this period, attempts should be made to manually

edit tt
twelvg
in the

carriedl out.

Ensurg Confirm by observation that the record for the previous 12 h including all the
defined in G.10.7 is stored and available on demand.-Cheek Confirm byfobservation tha

data 4

G.17.6.5 Voyage record

(See G

a) Ve

time marks at intervals not exceeding 4 h, including the items listed in G.10.7.

once
record

G.18

The Iptest versions of the "RNC test data sets are available from the

Hydro

€ og—HHs—Shat COTTIT by ObServation that this s nmot—oe possibte. At theend

-hour period, analyze the EUT log-shal-then-be-analyzed according to the procé
operating manual and confirm by observation that the results-shall comply With' th

ccording to G.10.7 is stored initially and for each change.

10.7)

iy Confirm by observation that the EUT records~the track for the entire voyage

ture Confirm by observation that the record\for the previous 12 h and the voyage

ed information.

RNC test data set

graphic Organization at\http://www.iho.int.

of the
dures
e test

items
chart

, with

track,

recorded, can be preserved, and that.it“’s not possible to manipulate or change the

International
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Annex H
(normative)

Alarms-and-indicators Alerts and indications in the RCDS
mode of operation

Table H.1 describes the alerts and indications given in Table 1 of Appendix 7 of IMO
resolution MSC.232(82) updated for the alert classification of Appendix 5 of IMO
MSC.252(83).

Table H.1 — Alerts and indications in the RCDS mode of operation
Clause/Subclause Requirement Category Information

G.10.3 (11.4.5) Alarm A Deviation from route

G.10.4 (11.4.8) Adarm Warning B Position system failure

G.10.3 (11.4.9) Adarm Warning A Approach to critical point

G.10.4 (11.4.10) Alarm B Different geodetic datum
Warning or
permanent
indication

G.10.4 (11.4.14) Permanent n/a Mapuél position adjustment
indication

G.10.4 (11.4.15.2) Indication n/a Discrepancies in position

G.10.3 (11.4.17) Alarm, warning A Approach to mariner entered feature, for
or caution as example area, line
selected by
mariner

G.13 (13.2) Alarm-or B Malfunction of ECDIS operating in the RCD|S
B mode
Warning

G.3 (§.13) Permanent n/a ECDIS operating in the RCDS mode
Indicatioh

G.4 Indication n/a Datum shift not known

G.5(§.1) Rermanent n/a Larger scale information available, underscple or
Indication overscale

G.5(6.2) Permanent n/a Larger scale RNC available for the area of the
Indication vessel

G.6.1(7.3) Permanent n/a Different reference system between ECDIS|and
Indication added navigational information

G.7 (8.5) Indication n/a No RNC at a scale appropriate for navigatiqn

G.10.4 (11.4.10) Permanent n/a Datum of position different from WGS-84 or PE-
Indication 90

G.13 (13.2) Warning B Malfunction of ECDIS

G.13 (13.1) Indication n/a System test failure
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Annex |
(normative)

Scenario definitions and plots

1.1 Overview

This annex describes in Scenarios 1 to 4 the routes required for the tests of the EUT.

NOTE |The data for the scenarios have been recalculated from the data given in IEC 61174:2001\ {second
edition)2. The calculations assumed a spheroid. These calculations assume an ellipsoid which agrees with WGS

84. Disfances are-measured-along-the-track-including-the radius-of-the-turn; approximately from wheef-over jpoint to

wheel-dver point along the curved track (since accurate values are ship dependent).

All nueric values are from WOL to WOL, see Figure |.1 below.

GP1

WOL - Wheel over line

GP — Geometrical point, radii starts

D1=W

D2 = GP1 - GP2 WP - Way point

D - Distance to be calculatdd

WP 1 WP5

D4 =GP3 - WP5

D3 =GP2 -GP3

&

WP 4 IEC

2 |EC 61174:2001, Maritime navigation and radiocommunication equipment and systems — Electronic chart
display and information system (ECDIS) — Operational and performance requirements, methods of testing and
required test results
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1.2 Scenario 1:

Rhumb Line/Great Circle Atlantic Track (see Figure 1.2 Boston to Rotterdam)-with-ship-classB
L2000 Jenete

2 e e ool
002 42056090 N—-B78°59-964 1442 — o5 36—
003 42°19.940° N | 070°59,465° W | 087 15 0,5 38 . N
005 42°20.429'N | 070°56,3972W | 026 1,8 0.5 | §
4
006 : : 065 1 0.5 I« 38
007 42°22.380' N | 070°54,210° W | 079 49 \65,5\ 38
08 12023276 N | o7047.66 W | 065 s 19
009 42°27,287' N 088 127 <</V‘ 1,0 19
7 7 t,\\
010 42°31.223' N | 067°44,616>W | 085 JEis) 1,0 19
\'
o 3 o 3 5
011 42°53.045' N | 064°34,463* W | 065 Qo\zos 1,0 19
o 3 o 3

012 44°17,923°N  |057°20,3462w | 067 308 1,0 19
013 46°17.898' N | 050°37,204’ W 3 1767 10 19

4s246.606'N  |a0c00r  wiJo7s
Great fircle 50°04.547 N onns 082
approdimation 50028684’ N onn’ < 090

%O
AN
015 49°52,252° N (|)602°37,903: 074 144 1,0 19
AN

020 (-)T' 51922252’ N | 002°02,706* E 044 46,4 1,0 19
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Waypoint No. Latitude Longitude Track Distance Radius
° NM NM
001 42°20,639' N 071°00,786" W 132,0 0,7
002 42°20,090' N 070°59,964' W 112,1 0,4 1,0
003 42°19,940' N 070°59,465' W 087,0 1,4 1,0
004 42°20,015' N 070°57,525' W 063,7 0,9 1,0
005 42°20,429' N 070°56,397' W 026,7 1,8 1,0
006 42°22,011"' N 070°55,325" W 065,9 1 1,0
007 42°22,380' N 070°54,210' W 079,6 4,9 1,0
008 42°23,275'N 070°47,663' W 065,2 9,5 13;&
009 42°27,287' N 070°35,953' W 088,2 126,4 ) Q,l)/
010 42°31,223' N 067°44,616" W 085,4 272.9 A\\O 1,0
011 42°53,045' N 061°34,463' W 065,3 2027 q>) 1,0
012 44°17,923' N 057°20,346' W 067,1 39\7&\"' 1,0
013 46°17,898' N 050°37,294" W 067,1 D’Na\1 1,0
. 48°46,606' N 40°00° W 075,0
N e N £ S |-
50°00,935' N 10°00’ w 0?8©
014 49°38,074" N 006°25,031" W n<)§4,5 147,4 1,0
015 49°52,252' N 002°37,903' W \\\‘ 074,5 144,2 1,0
016 50°30,788' N 000059,106'&\\) 049,8 18,3 1,0
017 50°42,637' N 0010219@% 016,3 13,0 1,0
018 50°55,140' N oog‘f@,&bzg' E 038,2 19,6 1,0
019 51°10,551" N 004°46,164’ E 041,6 15,6 1,0
020 51°22,252' N “F002°02,706' E 041,7 46,7 1,0
021 51°57,145' \\U 002°52,725' E 085,0 13,2 1,0
022 51°58,304' N 003°13,980' E 082,4 24,7 1,0
023 520?1\%%?' N 003°53,769' E 112,1 7.2 1,0
024 54°88,858' N 004°04,605' E

N
Distanftes availabl@§1e table are based on zero “advance and transfer” or “forwarding distance”.

é\
\<</C)
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ol

NORTH ATLANTIC

*

AN\

BOSTON

-y

Figure-l.2 — Route for scenario 1

IEC
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1.3 Scenario 2:

Complex track at 0/0—with-ship-class-A(50-m/20-knots) (see Figure 1.3)

degrees e e e
ool
004 00°01,000>-S 000°01,000°W e L2
002 00°01,000>N 000°01,000°W 09050 +9 oos 76
003 00°01,000>N 000°01,000°E e 452 o ELLS \
\v
N
005 00°01,000> N 000°01,000°W 135;0 27 0e0 (@
Va
007 00°01,000-S 000°01,000°W 045;0 19 0725\b‘v 76
ooo e Lonenloonl =
B
N
P O
W4ypoint No. Latitude Longitude <>‘ Track Distance Radijus
< ° NM NN
N\
001 00°01,000’ S 000°01,000° & 000,0 1,4
A3
002 00°01,000’ N 000°01,0Qp’\® 090,0 1,9 0,60
S
003 00°01,000’ N 000"01‘&%’ E 315,0 1,2 0,20
“
004 00°02,000" N 00p460,000' € 225,2 0.9 0,20
005 00°01,000’ N 000°01,000" W 135,0 2,7 0,60
006 00°01,000’ S , c\}‘ 000°01,000’ E 270,0 1,5 0,20
N
007 00°01,000' § ) 000°01,000° W 045,0 1,9 0,20
008 00°01QQ”N 000°01,000’ E 180,0 2,0 0,40
N\
009 0?3@)00’ S 000°01,000’ E
3
Distanfes available & e\élble are based on zero “advance and transfer” or “forwarding distance”.
&
N
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00°03,000' N
00°02,000' N
g
P>
e ‘\s
’ >
’ .
." \s

00°0T,000 N ; R

O +0

¢

ol A

AN

[ hJ P

1 I ~ ~
00°00,000" N ; | o \

M 4 |}

1 s !

: :

1 ’ A !

1 e S i

1 ,/ ® :
00°01,000' S P Lo

&—~r -—4
00°02,000’ S

000°02,000' W 000°00,000' E 000°02,000' E
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00°03,000' N
00°02,000' N 004
T ®
A Y
\\
»" KR

00°01,000 N 002,005 “‘ 003,008

3", ‘|‘ +—©

TN

1 .

1 A -

: ¥
00°00,000' N H /’ '

N

" 4 ‘\ ;

: l/ \\ :

1

00°01,000’ S Lo ) 5

4 ~F -

001,007 006,009
00°02,000’ S
000°02,000° W 000°00,000" E 000°02,000" E

Figure 1.3\~ Route for scenario 2

IEC
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Scenario 3:

- 163 -

Complex track at 0/180—with-ship-class-C{300-m/10-knots} (see Figure 1.4)

dosrens NM NM rate of turn
e
004 00°03,000>-S 179°57,000> W e 5,0
002 00°03,000° N 179°57,000> W 27050 5:4 1,00 10
003 00°03,000° N 479°57,.000°E 045;0 3,2 0,50 19 \
\v
004 00°06,000° N 180°00,000> W 135,0 33 1500 a}/
005 00°03,000° N 179°57,000> W 225:0 6,9 el )6\
006 00°03,000>-S 179°57,000- E 090,0 4.1 1,0 8 10
VI
008 00°03,000° N 479°57.000°E 180,0 5;9 ;\%zé 8
C
009 00°03,000-S 179°57,000- E
O
s\Q(/
Vi
Walypoint No. Latitude Longitude 4 Track Distance Radjus
OO ° NM NN
N
001 00°03,000’ S 179°57,000° W‘ \\.\ 000,0 5,0
LN
A
002 00°03,000’ N 179°57,000° &)\ 270,0 4,6 1,00
‘(\
003 00°03,000’ N 179°57,Q0Q>E 045,0 3,2 0,80
N\
004 00°06,000’ N 180"@,\800’ W 135,0 3,3 1,00
W\
005 00°03,000’ N 83)57,000’ W 225,0 6,9 1,50
006 00°03,000’ S \jr 179°57,000’ E 090,0 4,0 1,0
Vel
O\ :
007 00°03,000 T) 179°57,000' W 315,0 5,3 0,80
008 00°03,000" N 179°57,000’ E 180,0 5,9 1,25
=
009 00°05,900’ S 179°57,000" E
Distanfes available in&h%-l)able are based on zero “advance and transfer” or “forwarding distance”.
&
N
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00°06,000’ N
o
x7 T
e s
I' s‘
N
00°04,000' N ol N
I' A Y
L A Y
\\ ‘I
Lo kel kel . <
LEREN
D0°02,000’ N DN
4 i
y3 1
" 1
R o .
rd 1
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Figure 1.4 — Route for scenario 3
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1.5 Scenario 4:

Complex track at North Pole (see Figure 1.5).

Waypoint No. Latitude Longitude Track? Distance Radius
° NM NM
001 84°00,000’ N 090°00,000" W
85°00,000" N 090°00,000" W 60,30
Orthodromic 86°00,000" N 090°00,000" W 60,31
approximation 87°00.000° N 090°00.000" W 60.31
88°00,000’ N 090°00,000" W 60,31 Q
120,12 4
36135,
\2)J
002 90°00,000’ N 000°00,000" W (\'\ 0,50
NS
Orthodromic 89°59,500°' N 180°00,000' W 079 £
approyimation 89°59,000’ N 180°00,000' W O&V‘
89°58,600" N 180°00,000" W 4
89°58,250' N 180°00,000" W IN0,40
C, 209
003 89°57,000" N 180°00,000' W , {(/ 0,50
Orthodromic 89°57,690" N 158°20,000' W O\ 1,18
approqimation 89°57,804’ N 150°00,000° W << 0,35
89°57,804' N 120°00,000" W ‘Q 1,14
89°57,695’ N 112°00,000' W \Q 0,35
N 3,02
AN :
004 89°57,000" N 090000,0095\@; 0,50
. N\
Orthodromic 89°58,250’ N 090°00 (’)b' W 1,23
approyimation 89°58,750° N 090° 0w 0,50
89°59,250" N 09 ,000' W 0,50
89°59,750° N . 830 00,000° W 0,75
N\ 2,98
005 90°00,000’ \\V 090°00,000" W 0,50
Orthodromic 090°00,000’ E 0,25
approXimation 090°00,000’ E 0,50
090°00,000’ E 0,50
090°00,000’ E 0,55
1,80
Pa
006 O‘< 89°57,000’ N 090°00,000’ E 0,50
C) 1,20
Orthodrxﬁy 89°57,695’ N 068°00,000" E 0,33
appro imafion 8Q°57 804" N 0680°00 000" E 114
89°57,804’ N 030°00,000" E 1,07
89°57,344’ N 008°00,000" E
3,74
007 89°57,000" N 000°00,000" E 0,50
Orthodromic 89°57,326" N 007°30,000" W 0,78
approximation 89°57,804' N 030°00,000" W 1,06
89°57,804’ N 060°00,000" W 1,14
89°57,695' N 068°00,000° W 0,34
3,34
008 89°57,000’ N 090°00,000" W 0,50
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Waypoint No. Latitude Longitude Track? Distance Radius
° NM NM

Orthodromic 89°58,250’ N 090°00,000° W 0,50
approximation 89°58,750' N 090°00,000" W 0,50

89°59,250" N 090°00,000" W 0,50

89°59,750" N 090°00,000" W

0,50

89°59,750° N 090°00,000’ E 0,50

89°59,250" N 090°00,000' E 8122

89°58,750’ N 090°00,000’ E :

89°58,250" N 090°00,000’ E 4.79
009 89°57,000’ N 090°00,000’ E 0,50
Orthodromic 89°57,695' N 112°00,000' E 65; Q
approimation 89°57,804’ N 120°00,000' E 112 J

89°57,804’ N 150°00,000’ E 0'35 Q_}/

89°57,690’ N 158°20,000' E 121 4A

4,24 \N*©
-
010 89°57,000’ N 180°00,000’ E b;‘l/
A

Distanfes available in the table are based on zero “advance and transfer” or “forwar'fjhw\distance“.

N
2 In fhe polar areas the track bearing changes constantly when you sail through@e leg.
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89°57,000 N

/’ \\
/’ \\
135°E / ~ 7 o
/ .\ 045°E

180° W/

090°W IEC

WP nurhber 01 is outside the_area available in this figure.

Figure I.5 — Route for scenario 4
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Annex J
(informative)

Guidance on geodetic calculations

Overview

This guidance is intended to help the understanding of geodetic calculations and to help

check
Great
Geogr

Geogr
UTM,
geoid
probl€
libraryf

Rhum
in the
Mathe]
3001,

http://

J.2

Great
shows
Great

ng conformance with the required accuracy.

3

Circle calculations (orthodrome) are carried out based on: Q}/
2
>

aphicLib is a small set of C++ classes for performing conversioné\béiween geogtaphic,
UPS, MGRS, geocentric, and local Cartesian coordinates, for vity (e.g., EGMR008),
height, and geomagnetic field (e.g., WMM2010) calculation§pahd for solving gepdesic
ms. It is a suitable replacement for the core functional'@rovided by geotran$. The
is licensed under the MIT/X11 License. ‘\<</

b Line (loxodrome) calculations are carried out in_decordance with algorithms deskribed
article “THE LOXODROME ON AN ELLIPSO rovided by R. E. Deakin, ScHool of
matical & Geospatial Sciences, RMIT Unive{{ y, GPO Box 2476V, MELBOURNE VIC
AUSTRALIA: ;\\\,

aficLib. http://geographiclib.sourceforge.net/

<
Jser.gs.rmit.edu.au/rod/files/publicatioh@toxodrome%200n%20EIIipsoid.pdf

Distance deviations betweeﬁ\Great Circle (orthodrome) and Rhumb Line
(loxodrome) b\

<
Circle distance is defn@} as a distance without any errors (see Figure J.1). Taljle J.1
the maximum deviation for all possible bearings. Deviation between Rhumb Lirle and
Circle which exc&§1 % is highlighted.

(@)

\

§~ i\ 300 NM <\g

\——) {} 200 NM

1.

54
\\@ i i N -—""'H""‘-‘
W

/
s
\

\

\

I

\

\

ﬂl}__“
i

l

N

Figure J.1 — Distance deviations between Great Circle and Rhumb Line
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Table J.1 — Rhumb Line distances

GREAT CIRCLE (Nautical Miles)
Lat 40 80 120 160 200 300 500 800 1000
3 | 40,00 80,00 120,00 160,00 200,00 300,00 500,00 800,02 1000,05
8 | 40,00 80,00 120,00 160,00 200,00 300,00 500,01 800,06 1000,13
13 | 40,00 80,00 120,00 160,00 200,00 300,01 500,03 800,12 1000,26
18 | 40,00 80,00 120,00 160,00 200,00 300,01 500,05 800,22 1000,46
23 | 40,00 80,00 120,00 160,00 200,01 300,02 500,08 800,36 1000,74
28 #6760 867600 +26706 +66769 Favionea 366763 50643 806755 664,12
33 | 40,00 80,00 120,00 160,01 200,01 300,04 500,19 800,81 A\RR'M 65
38 | 40,00 80,00 120,00 160,01 200,02 300,06 500,27 801,17(:47'002 37
43 | 40,00 80,00 120,01 160,01 200,02 300,08 500,39 801.d5.~ | 100337
48 | 40,00 80,00 120,01 160,02 200,04 300,12 500,55 | 80: /37 1004}80
53 | 40,00 80,00 120,01 160,02 200,05 300,17 500,79 ,\’\ ¥803,40 1006}95
58 | 40,00 80,00 120,01 160,04 200,07 300,25 501@@ " | 805,02 1010,37
63 | 40,00 80,01 120,02 160,06 200,11 300,37 /@,‘ﬁs 807,76 1016),36
68 | 40,00 80,01 120,04 160,09 200,17 300,59 \‘5602,85 813,04 102883
70 | 40,00 80,01 120,05 160,00 200,21 30%7@ 503,55 816,69 103846
72 | 40,00 80,02 120,06 160,14 200,27 ﬁ@, 2 504,53 822,17 105552
74 | 40,00 80,02 120,07 160,18 200,35 \ 301,19 505,96 831,29 n/a
76 | 40,00 80,03 120,10 160,23 200’,:1%\\) 301,60 508,18 850,30 n/a
78 | 40,00 80,04 120,14 160,32 {@,‘%’4 302,34 512,01 n/a n/a
80 | 40,01 80,06 120,20 160,47 h\w§250,94 303,35 519,91 n/a n/a
82 | 40,01 80,09 120,31 160,76\ | 201,51 305,63 n/a n/a n/a
84 | 40,02 80,16 120,57 ‘1&010 202,87 312,03 n/a n/a n/a
86 | 40,05 80,38 121,36Cj\\g'J 3,54 208,04 n/a n/a n/a n/a
J.3 |Bearing deviﬁﬁs at start point between Great Circle (orthodrome) and
Rhumb Lié\«a(.boxodrome)
See Fligure J. Q‘able J.2 shows the maximum deviation for all possible bearings. Deyiation
betwepn RC) Line and Great Circle which exceeds 1° is highlighted.
N
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Figure J.2 — Bearing deviations at start point between Great Circle and“Rhumb Ljine
Table J.2 — Deviations from Great Circle distanctes
GREAT CIRCLE (Nauticalln@s\)l
Lat 20 40 60 80 100 120 c‘&140 160 2po
5° 0,015 0,029 0,044 0,058 0,073 0,088 0,103 0,118 0,144
10° 0,029 0,059 0,088 0,117 0,147 047e 0,206 0,236 0,295
15° 0,045 0,089 0,134 0,178 0,223 0,268 0,312 0,357 0,447
20° 0,061 0,121 0,182 0,242 0,303 0,363 0,424 0,485 0,607
25° 0,078 0,155 0,233 0,310 0,388 0,465 0,543 0,621 0,771
30° 0,096 0,192 0,288 0,384 0,480 0,576 0,672 0,768 0,961
35° 0,116 0,233 0,349 0,466 0,582 0,698 0,815 0,932 1,164
40° 0,139 0,279 0,418 0(558 0,697 0,837 0,976 1,116 1,394
45° 0,166 0,332 0,498 0,664 0,831 0,997 1,163 1,330 1,663
50° 0,198 0,396 0,594 0,792 0,990 1,188 1,386 1,584 1,981
55° 0,237 0,474 0,711 0,948 1,186 1,423 1,661 1,898 2,374
60° 0,287 0,575 0,862 1,150 1,438 1,726 2,014 2,302 2,879
65° 0,356 037 12 1,068 1,424 1,780 2,136 2,493 2,850 3,566
70° 0,456 0,912 1,368 1,824 2,280 2,738 3,195 3,653 4,573
72° 0,514 1,021 1,532 2,043 2,66 3,067 3,580 4,094 5,124
74° 0,578 1,157 1,736 2,315 2,895 3,476 4,058 4,641 5,811
76° 0.665 1,331 1,997 2.663 3.331 3,999 4,670 5.342 6,692
78° 0,780 1,561 2,342 3,125 3,909 4,695 5,483 6,273 7,865
80° 0,941 1,882 2,824 3,769 4,715 5,666 6,620 7,578 9,513
82° 1,180 2,361 3,545 4,733 5,925 7,124 8,330 9,546 12,01
84° 1,578 3,159 4,746 6,341 7,949 9,572 11,21 12,88 16,30
86° 2,873 4,755 7,158 9,591 12,07 14,60 17,21 19,93 25,83
88° 4,761 9,602 14,62 19,954 | 25,854 | 33,03 n/a n/a n/a
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K.1

Annex K
(informative)

Guidance for testing

Methods of test derived from ISO 9241-12

This guidance is derived from ISO 9241-12,—Ergonomic—requirementsfor—office—work—with

visualdisplayterminals (\VDTs) — Part 12 — Presentationof information.

It is_intended to

procedlures that evaluate a minimum degree of compliance with the requirements\spe

They

K.2

Obser

particllar observable condition has been met. Observations may beZmade by any perso

the neg
conce
indivig
reach
displa

The
detern
be m3

from gensors or other sources. Typical confirmations by observation include:

e eX
e Us

e afg
K.3

Inspeq
that a
may i

providf guidance to accredited testing laboratories for the development of test plans arn

o not identify specific processes, approaches or facilities.

Observation

vation refers to simple examination of the presentation of information to confirm

cessary skill to understand the presentation of information_to determine if a staf]
ning an observable property has been correctly applied\ltis used when suitably t
uals with a broad range of education and/or experience can be confidently exped
the same conclusion about a property of presentéd information or the performa
y equipment.

nined by comparing the observed property, to the requirement. Some observation
de directly from the presentation. Other observations may require simulation of

stence of functions or features;
e of symbols or a defined range of words;

ystem output in responsée.to a defined input.
Inspection of documented evidence

tion of documented evidence refers to examination of relevant documents to c
particularypresentation or display requirement has been met. Documented evi
hclude mahuals, system requirements, design justification, industry convention

Inspe
skill a

equip

tionssmay be made by a suitably qualified person who has the necessary edu
nd/orexperience to apply the documentation to the system's presentation or d

d test
cified.

that a
n with
ement
Fained
ted to
hce of

hrase "confirm by observation" is used-in the method of test. Conformance is

S may
input

bnfirm
dence
5, etc.
ation,
isplay

ent. It is used when performance of a system's presentation or display equipm

ent is

not directly observable or measurable. It may also be used when observation would be
excessively repetitious, time consuming, or expensive. The phrase "confirm by inspection of
documented evidence" is used in the method of test. Conformance is determined by
comparing the documented property to the requirement. Typical confirmations by inspection of
documented evidence include:

e conformance to a standard or other documented evidence;

e existence of optional features or functions;

e design and/or operation of algorithms.

K.4

Measurement

In this standard, measurement refers to measuring or calculating a value or variable for
comparison to a specified value to determine that a particular requirement has been met.


https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

- 176 - IEC 61174:2015 RLV © IEC 2015

Measurements may require the use of test facilities and equipment. Measurements may be
made by any person with the necessary skill to measure and/or calculate the value and
compare it against a requirement, standard or other documented evidence. Compliance is
determined by comparing the measured or calculated value or variable to the requirement.

K.5 Analytical evaluation

The test method “analytical evaluation” refers to detailed examination of the presentation of
information to confirm that a particular condition has been met. The phrase "confirm by
analytical evaluation" is used. Analytical evaluations may be made by a relevant expert with
the necessary education, skills and/or experience to make an informed and reliable judgement
concefning the presentation of information, its appropriateness and usability. It is used for the
evaluation of properties which can be judged only in the context of other informatjon or
knowlgédge which requires the tester presentation. Compliance is determined by comparing
the observed property to the requirement.
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Annex L
(informative)

Examples of ENC Update Status Report

Overview

This annex provides some examples of the ENC Update Status Reports. The normative

refere

nce is IHO S-63 and the normative tests are available in IHO S-64.

Exam
up to

ples are given of “ENC Update Status Report” intended as evidence for agegua
Hate charts for an intended voyage and “ENC Management Report” inten to he

maringr in the management of keeping the ENCs updated. The report could bé.from all

or cou

L.2

Id be filtered for ENCs for the intended voyage (i.e. route plan). (l/

End

Char
Chart
Total:
Up to
Not U
Withd
Unknd

A
ENC Update Status Report — Summary (br\'\
Q
ENC Update Status Rggwrt
HMS Goteborg Q O
ier: IMO 4653321
pdate Reference Date: 16 May 2013: 24/2013
f Report: 1 Jun 2013 Q)
nt: Filtered f sI‘-%oute Plan “Goteborg — Kiel”

Goteb 7.7N,11.966667E]
Kiel @.333742N, 10.159607E]

©
t Status Summary: o
Status: Count b\
50 .OF
Date 38/50 C)\\
b to Date 10/50
awn %}%
wn
S

e and
Ip the
ENCs
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ENC Update Status Report — Full

ENC Update Status Report

Vessel Name:

Identifier:

ENC Update Reference Date:
Date of Report:

HMS Goteborg

IMO 4653321

16 May 2013: WK24/2013
1 Jun 2013

Content: Filtered for Route Plan “Goteborg — Kiel”

Start WP: Goteborg [67.7N.11 966667E]

End WP: Kiel [54.333742N,10.159607E] A

Q

Charg Status Summary: Q’\<O

Chart|Status: Count (1/

Total: 50 ™

Up to Pate 38/50 (\

Not Up to Date 10/50 Q)\

Withdfawn 2/50 C)

Unkndwn 0/50 {</

«\
Data server: GB Vi O\
\Y
Cell name Edition Update /\@ ue date Status
DE314001 5 1 1@& 2013 Not Up to Date
DE41§010 1 1 “32"Apr 2012 Not Up to Date
)
DE414020 6 2 2O 11 May 2012 Not Up to Date
DE414021 8 3 QN 10 May 2012 Not Up to Date
DE414030 3 R 01 Jan 2013 Not Up to Date
DE514175 6 ) 01 Jan 2013 Not Up to Date
DE516200 8 \,\\{‘ 5 04 May 2013 Not Up to Date
DK2KATGS 4 O |4 22 Apr 2012 Not Up to Date
DK2LILBL 2 A\ 0 14 Nov 2012 Not Up to Date
DK2SKARK sO° 7 25 Oct 2012 Not Up to Date
DK2STOBL R ke 6 06 Aug 2011 Not Up to Date
N :
DK4ABFNF =] 4 9 21 Jan 2011 Withdrawn
DK4FAVSF é\) 2 1 19 Apr 2011 Withdrawn
= )

DK4K \T@&) 1 2 28 Feb 2013 Up to Date
DK4K ﬁ% 1 14 17 Jun 2012 ||rr__\ tg Dgtg
DK4STOBN 1 2 14 Nov 2012 Up to Date
DK4STOBS 4 1 06 Jun 2013 Up to Date
DK5KALBG 5 8 03 Apr 2012 Up to Date
DK5KORSO 3 7 16 Aug 2012 Up to Date
SE2BHSOW 8 5 19 Nov 2012 Up to Date
SE2BI9SW 4 0 04 Jun 2012 Up to Date
SE3CI5D4 4 3 14 Nov 2012 Up to Date
SE3CIOT4 5 1 25 Oct 2012 Up to Date
SE3DI7L8 4 2 06 Aug 2011 Up to Date
SE3DI7LA 1 1 21 Jan 2011 Up to Date
SE3DIOT8 1 5 19 Apr 2011 Up to Date
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SE4DI7L8 2 4 28 Feb 2013 Up to Date
SE4EITLA 1 6 17 Jun 2012 Up to Date
SE4EI7LB 7 32 14 Nov 2012 Up to Date
SE4EISPB 8 4 06 Jun 2013 Up to Date
SE4EI9T8 6 6 03 Apr 2012 Up to Date
SE4EI9T9 5 14 16 Aug 2012 Up to Date
SE4EIAX8 9 7 19 Nov 2012 Up to Date
SE4E|AX9 8 7 04 Jun 2012 Up to Date  ~\
SE4FIBPA 10 1 14 Nov 2012 Up to DatQ)/
se4c|spa 2 2 25 Oct 2012 Up to QYR
Se4H(spA 3 1 06 Aug 2011 Upfo-Date
SE4II§PA 1 11 21 Jan 2011 /\bb‘t'o Date
sespfrLs 13 2 14 Nov 2012 y\'\ “Up to Date
Y ad
SE5Ef7LA 3 9 25 Oct 2012 (-“O Up to Date
SE5El9TS 14 8 06 Aug 2011 &~ Up to Date
SE5ETO 2 7 21 Jan 2011~ Up to Date
SesE|AXS 6 5 19 Apr2Q{1 Up to Date
SE5E|AX9 8 3 28\PQ>Y013 Up to Date
SES5FI7LB 8 4 x@un 2012 Up to Date
SE5FIBPA 1 1 L~ 14 Nov 2012 Up to Date
SE5G|7LB 7 2 &Q 06 Jun 2013 Up to Date
>N
X2
SEsG|sPA 6 8 03 Apr 2012 Up to Date
sesHl7LB 4 §\ 6 16 Aug 2012 Up to Date
SE5H{8PA FloN 5 19 Nov 2012 Up to Date
SE5ITLB N 4 04 Jun 2012 Up to Date
SE5II$PA AQ) 2 4 14 Nov 2012 Up to Date
seepfra N |12 3 25 Oct 2012 Up to Date
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ENC Management Report — Route Filtered

Route Filtered ENC Management Report

Vessel Name:

HMS Goteborg

ldentifier: IMO 4653321
Report Date: 16" May 2013
Content: Filtered for Route Plan “Goteborg — Kiel”
Start WP: Goteborg [57.7N,11.966667E]
End WP: Kiel [54.333742N.10.159607E]
Charf Status Summary: N/
Chart|Status: Count (OQ
Total: 50 N
Up to Pate 38/50 (19
Not Up to Date 10/50 b‘
Withdfawn 2/50 ,<\
Unkndqwn 0/50 Q)r\
O
Data supplier: GB KW
Cell pame Edition | Update Issue date Expiry date Z, o’ Status Action
DE316001 5 1 13032013 A )Not Up to Date To be installed
DE416¢010 1 1 12042012 \\‘( Not Up to Date To be installed
DE414020 | 6 2 11052012 " [ Not Up to Date To be installed
\4 .
DE416021 8 3 10052012 ,{Q Not Up to Date To be installed
DE416030 3 0 01012013 nq Not Up to Date To be installed
DE516175 6 6 0101201Q\O Not Up to Date To be ordered
DE516200 8 5 0409@3 Not Up to Date To be ordered
DK2KATGS | 4 4 \.\{@2012 Not Up to Date To be ordered
DK2LILBL 2 0 I)14112012 Not Up to Date To be ordered
DK2SKARK 6 7@ * | 25102012 Not Up to Date To be ordered
Dk2sfoBL | 9 .@‘ 06082011 Not Up to Date To be ordered
DK4ABFNF 4 \\\.JQ 21012011 Withdrawn To be removed
DK4FAVSF IZ\Q*\ 1 19042011 Withdrawn To be removed
DK4K \TGN’_ SJ 2 28022013 Up to Date Renew
DK4K \I@v‘b}) 1 11 17062012 Up to Date Renew
DK4SFOBN—4 2 14442042 Up-te-Deate Rerew
DK4STOBS 4 1 06062013 Up to Date No action
DK5KALBG 5 8 03042012 Up to Date No action
DK5KORSO 3 7 16082012 Up to Date No action
SE2BHSOW 8 5 19112012 Up to Date No action
SE2BI9SW 4 0 04062012 Up to Date No action
SE3CI5D4 4 3 14112012 Up to Date No action
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Annex M
(iformative normative)

Elements of an electronic chart database

General

nnex identifies the IHO viewing group layers and viewing groups.

IEC 61174:2015 RLV © IEC 2015

ENC 4

presemtation by IMO display category (i.e. display base and standard display).

Chang

group
layers
requir

Individ

nd other vector format electronic chart information-sheuld-be-avaiable is selec.@
Q

es in the presentation of electronic chart information are accomplish sing “v
layers” or viewing groups of “elements” (i.e. objects, features, etc])“and text

or text groups selected from the electronic chart database sul;;\ekat to the overt
ements of the IMO display category (for example the display ba's\BQ

ual chart objects (or features)—sheu—Ld are not be added q)removed from the d

.v c

ble for

ewing
group
riding

splay.

The |HO cuaaecste viewina arouns in Saction-12 of Part 1 of Annaevx of Annendix 2 tol S_.52
e+ o—SHggesStSHeWIRg—groups >e6HOohR I@-h O a0 ARREX—OHAPPEeREGH—=L10o-o==
Thasal ara intanded as 3 framework unon - which=a naviaational svstem or eauinment can hase
—esSeareHtenGecasaHamewohcdpon vvl\\lv aaHgaHoRa - SyStemoreqtHphentCcahoasSe
athno n idi t n IH r N r information - annearina-eon-the
Setho P G t P t f Hrofatohappearig—ephtthie

| /1 d arranaad acecordina tb MO

t C—aahgeaacCorGingtp——vi<

The Ik
in IH(
arrang

1O viewing Iayers and viewing groups listed in Clauses M.2 to M.5 are sp
D S-52/A &A Part 1/14.2. The IHO provided viewing groups are numbere
ed acc@"g to IMO display category, in the sequence of INT 1 for the paper chai

bt f text group layers and subsets of text groups within each layer are availa

pcified
d and
t.

ble in

-52/Annex A, Part 1/14.4).

M.2

ECDIS implementation

IHO S-52/Annex A, Part 1/14.3 specifies ECDIS viewing group implementation based on IMO
display categories. IHO S-52/Annex A, Part 1/14.5 specifies ECDIS text group implementation

based

on IMO display categories.

As minimum ECDIS shall provide viewing group layers listed in Table M.1 for mariner
selection. ECDIS may provide more mariner selectors within each viewing group layer.
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Table M.1 — Minimum ECDIS mariner viewing group layer selectors

Number of Mandatory name of the viewing group Viewing groups included
viewing layer in the ECDIS
group layer
Display base
1 Display base 10000 — 19999
Standard display
2 Drying line 22010
3 Buoys, beacons, aids to navigation 21020, 22200 — 22240, 27000, 27010, 27011,
27020 27025 27030 27040 27050 27060
27070, 27080, 27200, 27210, 27230 \
\‘0
4 Boundaries and limits 23030, 26050, 26220, 26240, 26250 O}/
5 Prohibited and restricted areas 26000, 26010, 26040 k(g\
. N
6 Chart scale boundaries 21030 nVQ
7 Cautionary notes 26150 A b"
8 Ships“ routeing systems and ferry routes | 25010 — 25060 '\'\\
9 Archipelagic sea lanes 26260 ~ (b .
10 Miscellaneous Switches on a all not covered objects b
viewing groypiayers 20000 — 29999
Other $ (o)
11 Spot soundings 33}@\
12 Submarine cables and pipelines \%?)‘30 34070
AN
13 All isolated dangers 44050, 34051
14 Magnetic variation \“Q‘U 31080
15 Depth contours ’&$ 33020
16 Seabed A\ 34010, 34020, 33040
17 Tidal ) \O 33050, 33060
18 Miscellaneous ~\C}~ Switches on and off all not covered objects b
C)\ viewing group layers 30000 — 399990r not coyered
. cases by independent mariner selections (seq¢ IHO
\ ‘ S-52/Annex A, Part 1/10.3.4.4)
TN
o
As mipimum EC Shall provide text group layers listed in Table M.2 for mariner selgction.
ECDI$ may pr, more mariner selectors within each text group layer.
C)ETable M.2 — Minimum ECDIS mariner text group layer selectors
N
Number of Mandatory name of the text group layer Text groups included
text group in the ECDIS
layer
Important text
1 ‘ Important text | 11
Other text
2 | Other text | 0t0 10, 20 to 49

M.3 Display base category

M.3.1
L]

Coastline layer

IHO-recommended viewing group 12000:

IHO-recommended viewing group 12010:
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i) land area (LNDARE)*;

e |HO-recommended viewing group 12400 — shoreline:

NOTE

M.3.2

M.3.3

IHO-recommended viewing group 12410:

i) coastline (COALNE),

i) crib (OBSTRN, CATOBS = 4)*,

iii) dolphin (MORFAC, CATMOR = 1)*,

iv) floating dock (FLODOC)*,

v) floating oil barrier (OILBAR, CATOLB = 2),

MOCON _CATODOAM = 2\*%

vi—Heod-barrage{BAMECON—CATBAM—=3Y5
vii) gate (GATCON)*,

viii) glacier (ICEARE, CATICE = 5)*,

ix) hulk (HULKES)*,

x) ice boom (OBSTRN, CATOBS = 8)*,

xi) log pond or booming ground (LOGPON)*,
xii) pile (PILPNT),

xiii) pontoon (PONTON)*,

xiv) shoreline construction (SLCONS)*,

xv) tie-up wall (MORFAC, CATMOR = 4)*,
xvi) wellhead (OBSTRN, CATOBS = 2)*,
IHO-recommended viewing group 12420:

i) canal (CANALS)*,

ii) dock area (DOCARE)*,

iii) lock basin (LOKBSN)*.

The terms shoreline and coastline are_generally used as synonyms.

Safety contour layer

D-recommended viewing group 13000 — safety contour:
IHO-recommended:viewing group 13010:

i) depth contour (DEPCNT) output from conditional symbology procedure DEPC|
IHO-recopmmended viewing group 13030:
i) deptharea (DEPARE)*,

ii) (dredged area (DRGARE)*.

NTO3,

L —lsolated-underwater dangers-layer

Isolated underwater dangers in water deeper than the safety contour:

e |HO-recommended viewing group 14010:

M.3.4

mooring cables (MORFAC, CATMOR = 6)*,

rocks, wrecks and obstructions from conditional symbology procedure OBSTRNO5:

i) obstructions (OBSTRN)*,
i) underwater/awash rock (UWTROC),
iii) wrecks (WRECKS)*.

Isolated above-water dangers layer

Isolated above-water dangers in water deeper than the safety contour:
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o |HO-recommended viewing group 12200 — dangers above water:
— bridge (BRIDGE)*,
— conveyor (CONVYR)*,
— pylon (PYLONS)*,
— offshore platform (OFSPLF)*,
— overhead cable (CBLOHD),
— overhead pipeline (PIPOHD);

o |HO-—recommended viewing group 14050 — rocks, wrecks and obstructions which are |
“always dry” from conditional symbology procedure UDWHAZ04:

— | obstructions (OBSTRN)*,
— | underwater/awash rock (UWTROC),
— | wrecks (WRECKS)*.

M.4 | Standard display category

M.4.1 Display base layer

See Cllause M.2.

M.4.2 Additional aids to navigation and fixed structures layer

o |IHP-recommended viewing group 27000 — topmarksylights, fog signals, radar:
— | IHO+recommended viewing group 27025:

i) daymarks (DAYMAR),

— | IHO+ecommended viewing group 27040: ‘

i) navigation system of marks (MCNSYS)*,

— | IHO-recommended viewing group 27050: ‘

i) topmarks (TOPMAR),

— | IHO+ecommended viewing group 27070: ‘

i) lights (LIGHTS);

— | IHO-recommended viewing group 27080: ‘

i) fog signals (FOGSIG),

i) retrosreflector (RETRFL),

— | IHO+esommended viewing group 27200 — radar: ‘

i), racon (RTPBCN, CATRTP = 2 or 3),

o=zZ00n

i) radar reflector (RADRFL);
o |IHO-recommended viewing group 27000 — topmarks, lights, fog signals, radar:
e isolated above-water dangers in water shallower than the safety contour:
— IHO-+recommended viewing group 12200 — dangers above water:
i) bridge (BRIDGE)*,
i) conveyor (CONVYR)*,
iii) pylon (PYLONS)*,
iv) offshore platform (OFSPLF)*,
v) overhead cable (CBLOHD),
vi) overhead pipeline (PIPOHD).
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M.4.3 Fairways layer
e fairways (FAIRWY)* from IHO-recommended viewing group 26050

M.4.4 Conspicuous features layer
o |IHO-recommended viewing group 22200 — conspicuous landmarks:

— HO-recommended viewing group 22210 — radar conspicuous objects (i.e. with attribute
CONRAD =1):

i) beacons (BCNCAR; BCNISD; BCNLAT; BCNSAW;BCNSPP),

i) buoys (BOYCAR; BOYINB; BOYISD; BOYLAT; BOYSAW; BOYSPP),
f—radarreffector(RABRFL);

— | IHO—+recommended viewing group 22220 - visually conspicuous objects. (i-g. with
attribute CONVIS = 1):

i) building (BUISGL)*,

i) landmark (LNDMRK)*,

iii) vegetation (VEGATN)*,

| — | IHO+ecommended viewing group 22240 — built up areas:
i) built up areas (BUAARE)*.

M.4.5 Prohibited and restricted areas layer

e |IHD-recommended viewing group 26010 — restricted.areas:
— | restricted area (RESARE)*;

e prohibited and restricted areas objects (i.e. withyattribute RESTRN >< 13 or 14):
— | offshore production area (OSPARE)* from IHO-recommended viewing group 26040,
— | military practice area (MIPARE)* from IHO-recommended viewing group 26040;

e infprmation areas and protected areas-with attribute RESTRN >< 13 or 14:

| — | IHO-recommended viewing group 26230:

i) cable area (CBLARE)Y;

i) pipeline area (PIPARE)*,

| — | IHO+recommended \viewing group 26240:

i) dumping ground (DMPGRD)*.

M.4.6 Ferry routes layer
o fenry routes (FERYRT)* from IHO-recommended viewing group 26040.

M.4.7 Archipelagic sea lanes layer

h } i } £ (THa) d H ;
| o archipelagie—ep rfrom—HHO—reeemmended—viewirg- group

26060.
M.4.8 Buoys and beacons layer
e |IHO-recommended viewing group 27000 — buoys and beacons:
—  IHO-recommended viewing group 27010:
i) buoys (BOYCAR; BOYINB; BOYISD; BOYLAT; BOYSAW; BOYSPP),
i) light float (LITFLT),
iii) mooring buoy (MORFAC, CATMOR = 7)*,
| — IHO-recommended viewing group 27011:
i) light vessel (LITFLT),
| — IHO-+recommended viewing group 27020:
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M.4.9

i) beacon (BCNCAR; BCNISD; BCNLAT; BCNSAW;BCNSPP).

Traffic routeing layer

o |IHO-recommended viewing group 25000 — traffic routing:

* Den

M.5

M.5.1
e |H

M.5.2

e |HO viewing group 32000 — Natural Features:

IHO-recommended viewing group 25010:

i) deep water route centreline (DWRTCL),
ii) deep water route part (DWRTPT)*,

iii) inshore traffic zone (ISTZNE)*,

iv) precautionary area (PRCARE)*,

v) traffic separation line (TSELNE),

vi) traffic separation scheme boundary (TSSBND),
vii) traffic separation scheme lane part (TSSLPT)*,
viii) traffic separation zone (TSEZNE)*,

ix) two-way route part (TWRTPT)*,
IHO-recommended viewing group 25020: ‘
i) recommended traffic lane part (RCTLPT)*,
ii) recommended route centreline (RCRTCL),
IHO-recommended viewing group 25060: ‘
i) radio call-in point (RDOCAL).

tes the possibility of area geometry. Area fill may not be _appropriate for all presentations.
All other information category

Information about the chart display layer

D viewing group 31000 — Information about the chart display:
IHO viewing group 31010:

i) accuracy of data (MPCCY)

i) survey reliability (M_SREL)

iii) survey sourcey(M_SSOR)

iv) quality of data (M_QUAL)

IHO viewjng group 31011:

i) sympol LOWACCO1, identifying low accuracy data, applied to the spatial obJect of
point and area wrecks, rocks and obstructions and to point land areas

@ viewing group 31020

i) nautical publication (M_NPUB)

IHO viewing group 31030

i) information from attributes INFORM, TXTDSC, PICREP
IHO viewing group 31040

i) data scale and coverage (M_CSCL, M_COVR)

IHO viewing group 31080

i) magnetic variation (MAGVAR)

ii) local magnetic anomaly (LOCMAG)

Natural and man-made features, Port features layer
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IHO viewing group 32010:
i) dunes hills (SLOGRD)
i) ridge, clifftop (SLOTOP)
iii) contours and elevation (LNDELV)
— IHO viewing group 31030:

i) trees, vegetation, mangrove (VEGATN)
ii) marsh (LNDRGN)

IHO viewing group 31050:
——rirerRIMERSS

i) lake (LAKARE)

iii) rapids (RAPIDS) (0
iv) waterfall (WATFAL) Q’\
— | IHO viewing group 31070: b‘q/
i) tideway (TIDWAY) r<\
ii) saltpan (SLTPAN) (b'\
IHP viewing group 32200 — Shore Structures C)

— | IHO viewing group 32220: any of the foIIowi@\not classified as CONVIS1
(conspicuous): Q
i) landmark (LNDMRK) QQ
i) building (BUISGL) \§\
iii) tank, silo, water tower (SILTNK) Qj\
iv) cairn (CAIRNS) X
v) wall (FNCLNE) . ®$

. K\

vi) fort (FORSTC) o
— | IHO viewing group 32240: \{:\'
i) airport (AIRARE) C)\\

i) runway (RUNWAY)
— | IHO viewing gr 2250:
i) rallway§ WY)
i) road@ ADWY)
i) tu (TUNNEL)

v) (Control point (CTRPNT)

- u viewing group 32270:

i) quarry, refinery, power station, tank farm, wind farm, factory, timber yard
(PRDARE)

IHO viewing group 32400 — Port Features
— IHO viewing group 32410:
i) harbour type (HRBFAC)
i) customs check point (CHKPNT)
— IHO viewing group 32430:
i) distance mark (DISMAR)
— IHO viewing group 32440:
i) berthing facility (BRTFAC)
i) berth number (BERTHS)
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M.5.3

iii) mooring facility (MORFAC)
iv) gate (GATCON)

v) dry dock (DRYDOC)

vi) crane (CRANES)

IHO viewing group 32460:

i) gridiron (GRIDRN),

Depth, currents, etc. layer

e |HO viewing group 33000 — Depths, Currents, Tide rips, etc:

M.5.4
e |H
an

IHO viewing group 33010: A
i) Soundings (SOUNDG) Q}z
IHO viewing group 33020: \2)
i) depth contours (DEPCNT) ‘19\
ii) line depth area (DEPARE) ,\b‘
IHO viewing group 33021: ,\'\
i) label for the safety contour (b
IHO viewing group 33022: \Q/
i) label for contours other than the safety contour Os\
IHO viewing group 33040: Q
i) water turbulence (WATTUR) Q
IHO viewing group 33050: &\)
i) tidal information (T_HMON, T_NH,I&NQ’_TIMS)
IHO viewing group 33060: N\

TS_PRH, TS_TIS) \O
Seabed, obstructior@pelines layer

D viewing group 3400& Seabed Information: rocks, wrecks and obstructions,
 cables: ‘

IHO viewing 34010:
i) nature ofiseabed (SBDARE)

IHO viec@'g group 34020:

i) current and tidal stream .@@rmation (CURENT, TS_FEB, TS_PAD, TS|

i) g (SPRING)
K a weed (WEDKLP)

THO viewing group 34040"
i) fish haven (FSHHAV)
i) fishing stakes, etc. (FSHFAC)
IHO viewing group 34050:

PNH,

pipes

i) rocks (UWTROC), wrecks (WRECKS), obstructions (OBSTRN), which are not a
danger to own-ship's navigation (these are all Display Base if a danger to

own-ship)
IHO viewing group 34051:

i) non-dangerous rocks (UWTROC), wrecks (WRECKS) and obstructions (OBSTRN)
which have a VALSOU attribute and are not a danger to own-ship’s navigation

(these objects are all Display Base if a danger to own-ship)
IHO viewing group 34070:
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i) submarine cable (CBLSUB)
ii) submarine pipeline (PIPSOL)

M.5.5 Traffic routes layer
e |HO viewing group 35000 — Routes:

M.5.6 Special areas layer
e |HO viewing group 36000 — Administrative Areas,:

IHO viewing group 36010:

i) continental shelf (COSARE)

— | IHO viewing group 36020: Q
i) harbour area (HRBARE) free port area (FRPARE), customs zone (CUSQJ-\E/)
— | IHO viewing group 36040: N

i) fishery zone (FSHZNE) (I,Q

— | IHO viewing group 36050: /\b‘

i) contiguous zone (CONZNE) (b'\'\

ii) exclusive economic zone (EXEZNE)

iii) national territorial area (NATARE) s\\Q/
iv) territorial sea (TESARE) Q )

v) territorial sea baseline (STSLNE) Q

vi) administration area (ADMARE) \§\Q

R

M.5.7 Service and small craft facilities la
e |HD viewing group 38000 — Services: $\
— | IHO viewing group 38010: A\@
i) radar station (RADSTA) O
b\

radio station (RDOSTA) C\}‘

I N
— | IHO viewing group 38@:
i) coastguard z&‘z‘n’(CGUSTA), rescue station (RSCSTA)
e |HP viewing grou 00 — Small craft facilities:

- | IHO viewiq@group 38210:

i) sm&ﬂ facilities (SMCFAC)

M.6 | Tekt rouping
N

M.6.1 Important Text group layer
e |HO text group 10 — Important text
— IHO text group 11:

i) vertical clearance of bridges, overhead cable, pipe or conveyor (BRIDGE,
CBLOHD, PIPOHD, CONVYR, VERCSA, VERCLR, VERCCL, VERCOP)

ii) bearing of navline, recommended route, deep water route centreline line,
recommended track (NAVLNE, RCRTCL, DWRTCL, RECTRC, ORIENT)

i) name and communications channel of radio calling-in point (RDOCAL, OBJNAM,
COMCHA)

M.6.2 Other Text group layer
e |HO text group 20 — Other text


https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

IEC 61174:2015 RLV © IEC 2015 - 193 -

IHO text group 21 — Names for position reporting:

i) name or number (OBJNAM) of buoys (BOYxxx), beacons(BCNxxx), daymarks
(DAYMAR), light vessel, light float (LITVES, LITFLT), offshore platform (OFSPLF)

IHO text group 23 — Light description string:

IHO text group 24:

i) note on chart data (INFORM) or nautical publication (TXTDSC)
IHO text group 25 — Nature of seabed:

i) nature of seabed (NATSUR of SBDARE)

IHO text group 26 — Geographic names-

i) geographic names (OBJNAM of SEAARE, LNDRGN etc.)

>

IHO text group 27 — Value of: magnetic variation: (OQ‘

i) value of: magnetic variation (VALMAG of MAGVAR); swept d@h
SWPARE) (1/

IHO text group 28 — Height of islet or land feature: /\b‘
IHO text group 29 — Berth number: (b'\'\

i) berth number (OBJNAM of BERTHS, ACHBRT) C)

IHO text group 31 — National language text: g\\<</

i) national language text (NOBJNM, NINFOM, NQ(%S)

O
S

(DRVA

L1 of
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Annex N
(informative)

Use cases for safety contour and safety depth

Safe navigation requires the possibility to separate navigable waters from non-navigable
waters. ECDIS has a built-in feature called safety contour to perform this task but the usability
of the safety contour depends on the availability of depth areas with sufficient depth layers.
Atyplcal ENC chart may have only 0, 5, 10, 20, 50 etc. metre depth areas, which is

insuffici . The
workafound is to use spot soundings to improve the interpretation between navi e and
non-navigable waters. The use of spot soundings for this purpose requires that lue of
safety| depth, which controls the display style of the spot soundings, and t ue jof the

IEC

O

Figure N.1 — Original situation

possihili avigate. Available depth areas are 9,1 m and 18,2 m while the vessel $hould

Figurd N &@vs the original situation based on a safety contour with which there|is no
n
use 1‘

When the safety contour is not useful:

e create a new “contour” using soundings;

o set the safety depth to the value of the desired contour (in this example 15 m);

e use a drawing tool to create “no-go” areas (user chart) over all dangerous soundings;
e make the area red and assign the property “danger”;

e change the safety depth, create green “Go-areas” and assign property “safe” — warning
when leaving area;

e save the user chart with the name of the port and the depth, for example “San Francisco
15 m”.
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Figure N.2 shows the new situation based on the mariner having used a selectable value of
safety depth to develop custom “go” and “no go” areas.

\ IEC
3

Figure N.2 — New situa&on
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Annex O
(informative)

Guidelines on use of electronic chart systems in polar waters

0.1 Projection and coordinate system

Using north-referenced bearing coordinates, ship motion extrapolated into the future (i.e. a
straight track along a great circle) does not follow a constant bearing. In this coordinate
system, lines of constant bearing follow the path of rhumb-lines (loxodrome curv; ) that

gradually spiral into the pole. These lines of constant bearing are transformed rcator
projection into straight lines. However, the same transformation changes the p f sfraight
tracks| such as the line of sight from visual bearings, etc. (i.e. great circle) y% curvels with
significantly increasing non-linearity approaching the poles. At low | es, over the
distanges of concern to a navigator, the non-linear divergence is of little,comsequence pnd is
barelyl noticed. At high latitudes, however, the effect can be significant@#& reduces the] utility
of the| Mercator projection for navigation. Some systems specialize;ks%r use in polar \aters
have |mplemented alternative projection methods and coordinate('@y tems which have long
been |established to correct this situation while providing tﬁg useful characteristjcs of
Mercaltor. However, the use of these alternatives has not beer\ ndardized.

Hydropraphic Bureau. It observed that, at present, fe Cs are available for Polar wafers in
Navigation Purpose bands 3 to 6 (coastal, approach, harbour, and berthing). Although the
criterig was not made clear, this IHB study cogg~e ed that a chart display and associated
compytations based on the Mercator projectio adequate up to 85° latitude. All navigable
areas|in the Antarctic have a latitude Iess& 85°. Much of the expected traffic in| Polar
regions operate at latitudes less than 85°N. Tn current ECDIS practice, there appears| to be
some |consensus that Mercator should- be used beyond approximately 85° for disglay at
the scples commonly used for navigatib&, i.e. scales 1:1 500 000 or larger.

X

A praftical criteria for minimalky\}‘acceptable navigation accuracy and uniformity across a
displayed chart area might “based on maintaining accuracy requirements as specifijed for
radar,|i.e. Range — within 30 T or 1 % of the range scale in use, whichever is greater; Bearing
— withfn 1°. These criteri n be used to define limits on the largest scale Mercator projection
that may be used at v us polar latitudes (refer to the tables provided in Annex J).

O
A revigw of paper charts and a sample of ECDIS dis{p‘zlg was conducted by the International

For ECDIS, the }nanual provided by the manufacturer should state the maximum lgtitude
north pr sout hich in the ECDIS is capable of meeting the performance required:

a) caqu ions and measurements “consistent with the SENC accuracy”, and

b) trackodata, AIS information and radar overlay image, when compared with the displayed
chart, that “match in scale, orientation, projection and accuracy, within the ranges defined
in IEC 62388.” The stated maximum latitude should be at least 85°.

Any limits imposed on the selection of display scales available at higher latitudes should also
be described.

Chart projection types in addition to Mercator may be provided. If the stated maximum latitude
of the ECDIS is greater than 85°, then at least one chart projection type suitable for
navigation in higher latitudes should be provided in addition to the Mercator projection. The
user manual should state the projection types provided and describe the user interface
involved in transitioning from one projection type to another.
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0.2 Consistency

- 199 -

Overlay of information on an ECDIS chart display of information from other sources (e.g.
satellite imagery) and the generation of measurements taken using ECDIS navigation tools
should be consistent with respect to the type of chart projection and the coordinate system

used.
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Annex P
(normative)

Scenarios for polar areas above 85° North

IEC 61174:2015 RLV © IEC 2015

This annex provides in Table P.1, Table P.2, Table P.3 and Table P.4 pre-calculated control
points for polar areas above 85°. The control points are calculated using orthodromes based
on the tabled range bearings. The result is the same as a radar sees the surrounding world.

The tc IU:CD odarll IUU UDU\.,II ;II VdI;UUD wdayos. UWII D:I;[J bUU:d IUU dt t:lc Ul;y;ll Uf d ta'uiv r the
origin [of a navigation tool (EBL, VRM, etc.) could be the origin of a table.
A radgr simulator, which is operating relative to radar antenna, can be set ‘to have|radar
echoep at the tabled ranges and bearings. This will enable checking both radar echo gverlay
and tracked radar targets.
Figurd P.1 shows examples of use of the tables. The small dots indicate tabled positiong.
| , \
Opwn ship in origin of table Navigation tool origin is origin of table
g o Tl
// \\\
. // \\\o/' o
M prat:t
} 4 7 | VRM #
,,,\n'\”" _,f"\»ﬂ—/’ ..
/ e o Own ship
—e— o
\
Own ship in origin of table
o el
Y g \\\ .
/ \( - N
f{ /,o/"’ BN _,,,/"'q\\ /
[ A
\‘ Vil /L
\ A /¢ //’,f
o /<
N\ /7
N/ e
N4 ) / Pgrallel
—7 index
IEC

Figure P.1 — Examples of use of the tables
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Table P.1 — Spatial control points from 85°N, 0°E as origin

3 0 85°02,985'N 000°00,000'E
3 30 85°02,581'N 000°17,271'E
3 60 85°01,481'N 000°29,804'E
3 90 84°59,985'N 000°34,244'E
3 120 84°58,497'N 000°29,510'E
3 150 84°57,411'N 000°16,977'E
3 +86 84576451 66666666
3 210 84°57,411'N 000°16,977'W
3 240 84°58,497'N 000°29,510'W.
3 270 84°59,985'N 000°34,244'W
3 300 85°01,481'N 00029,804'W
3 330 85°02,581'N 000°17,271'W
6 0 85°05,970'N 000°00,000'E
6 30 85°05,155'N 000°34,843'E
6 60 85°02,940'N 000°59,903'E
6 90 84°59,941'N 001°08,481'E
6 120 84°56,971'N 000°58,726'E
6 150 84°54,816'N 000°33,665'E
6 180 84.254,030'N 000°00,000'E
6 210 84°54,816'N 000°33,665'W
6 240 84°56,971'N 000°58,726'W
6 270 84°59,941'N 001°08,481'W
6 300 85°02,940'N 000°59,903'W
6 330 85°05,155'N 000°34,843'W
12 0 85°11,939'N 000°00,000'E
12 30 85°10,278'N 001°10,919'E
12 60 85°05,788'N 002°00,981'E
12 90 84°59,763'N 002°16,909'E
12 120 84°53,856'N 001°56,276'E
12 150 84°49,603'N 001°06,206'E
12 180 84°48,061'N 000°00,000'E
12 210 84°49 803'N 001°06.208"W
12 240 84°53,856'N 001°56,276'W
12 270 84°59,763'N 002°16,909'W
12 300 85°05,788'N 002°00,981'W
12 330 85°10,278'N 001°10,919'W
24 0 85°23,878'N 000°00,000'E
24 30 85°20,425'N 002°27,006'E
24 60 85°11,200'N 004°06,644'E
24 90 84°59,054'N 004°33,388'E
24 120 84°47,378'N 003°47,868'E
24 150 84°39,099'N 002°08,111'E
24 180 84°36,121'N 000°00,000'E
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24 210 84°39,099'N 002°08,111'W
24 240 84°47,378'N 003°47,868'W
24 270 84°59,054'N 004°33,388'W
24 300 85°11,200'N 004°06,644'W
24 330 85°20,425'N 002°27,006'W

Table P.2 — Spatial control points from 87°N, 0°E as origin

3 0 87°02,985'N 000°00,000'E
3 30 87°02,579'N 000°28,926 E
3 60 87°01,474'N 000@9N797'E
3 90 86°59,975'N Q00¢57,023'E
3 120 86°58,489'N 000°48,979'E
3 150 86°57,409'N 000°28,110'E
3 180 86°57,015'N 000°00,000'E
3 210 86°57,409'N 000°28,110'W
3 240 86°58,489N 000°48,979'W
3 270 86°591975'N 000°57,023'W
3 300 87.04,474'N 000°49,797'W
3 330 87°02,579'N 000°28,928'W
6 0 87°05,969'N 000°00,000'E
6 30 87°05,144'N 000°58,707'E
6 60 87°02,909'N 001°40,411'E
6 90 86°59,901'N 001°54,014'E
6 120 86°56,942'N 001°37,140'E
6 150 86°54,806'N 000°55,433'E
6 160 86°54,031'N 000°00,000'E
6 210 86°54,806'N 000°55,433'W
6 240 86°56,942'N 001°37,140'W
6 270 86°59,901'N 001°54,014'W
6 300 87°02,909'N 001°40,411'W
6 330 87°05,144'N 000°58,707'W
12 0 87°11,939'N 000°00,000'E
12 30 87°10,234'N 002°00,950'E
12 60 87°05,663'N 003°24,081'E
12 90 86°59,605'N 003°47,779'E
12 120 86°53,744'N 003°11,019'E
12 150 86°49,567'N 001°47,831'E
12 180 86°48,061'N 000°00,000'E
12 210 86°49,567'N 001°47,831'W
12 240 86°53,744'N 003°11,019'W
12 270 86°59,605'N 003°47,779'W
12 300 87°05,663'N 003°24,081'W
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12 330 87°10,234'N 002°00,950'W
24 0 87°23,877'N 000°00,000'E
24 30 87°20,232'N 004°17,211'E
24 60 87°10,672'N 007°01,030'E
24 90 86°58,425'N 007°33,580'E
24 120 86°46,952'N 006°09,128'E
24 150 86°38,967'N 003°24,388'E
24 180 86°36,123'N 000°00,000'E
24 210 86°38,967'N 003°24,388'W
24 240 86°46,952'N 006°09,128'W.
24 270 86°58,425'N 007°33,580W
24 300 87°10,672'N 007101030'W
24 330 87°20,232'N Q04%17,211'W

Table P.3 — Spatial control points from 89°N, Q°E as

origin

3 0 89°02,985N 000°00,000'E
3 30 89°02{565'N 001°29,335'E
3 60 8970+,435'N 002°31,780'E
3 90 88°59,926'N 002°50,872'E
3 120 88°58,453'N 002°24,423'E
3 150 88°57,397'N 001°21,960'E
3 180 88°57,015'N 000°00,000'E
3 210 88°57,397'N 001°21,960'W
3 240 88°58,453'N 002°24,423'W
3 270 88°59,926'N 002°50,872'W
3 300 89°01,435'N 002°31,780'W
3 330 89°02,565'N 001°29,335'W
6 0 89°05,969'N 000°00,000'E
6 30 89°05,088'N 003°06,950'E
6 60 89°02,751'N 005°10,857'E
6 90 88°59,704'N 005°40,904'E
6 120 88°56,804'N 004°41,538'E
6 150 88°54,762'N 002°37,339'E
6 180 88°54,031'N 000°00,000'E
6 210 88°54,762'N 002°37,339'W
6 240 88°56,804'N 004°41,538'W
6 270 88°59,704'N 005°40,904'W
6 300 89°02,751'N 005°10,857'W
6 330 89°05,088'N 003°06,950'W
12 0 89°11,938'N 000°00,000'E
12 30 89°09,982'N 006°51,252'E
12 60 89°04,989'N 010°49,991'E
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12 90 88°58,824'N 011°15,235'E
12 120 88°53,226'N 008°54,461'E
12 150 88°49,408'N 004°51,060'E
12 180 88°48,062'N 000°00,000'E
12 210 88°49,408'N 004°51,060'W
12 240 88°53,226'N 008°54,461'W
12 270 88°58,824'N 011°15,235'W
12 300 89°04,989'N 010°49,991'W
12 330 89°09,982'N 006°51,252'W
24 0 89°23,877'N 000°00,000'E
24 30 89°18,906'N 016°53,329'E
24 60 89°07,679'N 023116y802'E
24 90 88°55,424'N 027242,069'E
24 120 88°45,149'N 016°02,274'E
24 150 88°38,444'N 008°25,082'E
24 180 88°36,123'N 000°00,000'E
24 210 88°38,444'N 008°25,082'W
24 240 88°45,149.N 016°02,274'W
24 270 88°55¢24'N 021°42,069'W
24 300 8907,679'N 023°16,802'W
24 330 89°18,906'N 016°53,329'W

Table P.4 — Spatial control*points from 90°N, 0°E as origin, 180°E
as afigin of relative bearings

3 0 89°57,015'N 180°00,000'E
3 30 89°57,015'N 150°00,000'E
3 60 89°57,015'N 120°00,000'E
3 90 89°57,015'N 090°00,000'E
3 120 89°57,015'N 060°00,000'E
3 150 89°57,015'N 030°00,000'E
3 180 89°57,015'N 000°00,000'E
3 210 89°57,015'N 030°00,000'W
3 240 89°57,015'N 060°00,000'W
3 270 89°57,015'N 090°00,000'W
3 300 89°57,015'N 120°00,000'W
3 330 89°57,015'N 150°00,000'W
6 0 89°54,031'N 180°00,000'E
6 30 89°54,031'N 150°00,000'E
6 60 89°54,031'N 120°00,000'E
6 90 89°54,031'N 090°00,000'E
6 120 89°54,031'N 060°00,000'E
6 150 89°54,031'N 030°00,000'E
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6 180 89°54,031'N 000°00,000'E
6 210 89°54,031'N 030°00,000'W
6 240 89°54,031'N 060°00,000'W
6 270 89°54,031'N 090°00,000'W
6 300 89°54,031'N 120°00,000'W
6 330 89°54,031'N 150°00,000'W
12 0 89°48,062'N 180°00,000'E
12 30 89°48,062'N 150°00,000'E
12 60 89°48,062'N 120°00,000'E
12 90 89°48,062'N 090°00,000'E
12 120 89°48,062'N 060°00,000QE
12 150 89°48,062'N 030%00;000'E
12 180 89°48,062'N 000%00,000'E
12 210 89°48,062'N ©30°00,000'W
12 240 89°48,062'N 060°00,000'W
12 270 89°48,062'N 090°00,000'W
12 300 89°48,062'N 120°00,000'W
12 330 89°48,062N 150°00,000'W
24 0 89°36N23'N 180°00,000'E
24 30 89.36,123'N 150°00,000'E
24 60 89°36,123'N 120°00,000'E
24 90 89°36,123'N 090°00,000'E
24 120 89°36,123'N 060°00,000'E
24 150 89°36,123'N 030°00,000'E
24 180 89°36,123'N 000°00,000'E
24 210 89°36,123'N 030°00,000'W
24 240 89°36,123'N 060°00,000'W
24 270 89°36,123'N 090°00,000'W
24 300 89°36,123'N 120°00,000'W
24 330 89°36,123'N 150°00,000'W
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Annex Q
(normative)

IEC 61162 interfaces

General

The ECDIS shall be capable of at least transmitting and receiving data with the non optional
logical interfaces in Figure Q.1 using the sentences listed in the Table Q.1, Table Q.2,
Q.3, Table Q.4 and the protocols listed in Table Q.5. Optional logical interfa‘fes, if

Table

provided, shall be capable of at least transmitting and receiving data using thessenfences
listed |n the Table Q.2 and Table Q.4.
Figurg Q.1 shows the logical interfaces. If more than one logical interface isymplemented on a
single| physical interface then all aspects of each logical interfacey including| alert
commpnication, heartbeat, etc., shall be distinguishable from those of,other logical inteffaces
implemented on the same physical interface.

|Hea Hing sensor I-\

[EPFE ] ——{ voR |

|spME | ——{ BNwas |

ECDIS
I D —— BAM |
:_AIS, optional :— ----------
copciiiIcoh o - ] ECDIS backpp_|

'NAVITEX, optional F--mT _

UNSfoptional ___F7T oo

Radbr. optional ke s

il Apiit el PP

| SafgtyNET, optional |

Figure Q.1 — ECDIS logical interfaces

Table|Q.1, ¥able Q.2, Table Q.3 and Table Q.4 specify sentences which can be usef with
interfgce altérnatives IEC 61162-1, IEC 61162-2 and IEC 61162-450. If, additionally, interface
IEC 6] 182-3 is used equivalent PGNs are listed in Annex R.
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Table Q.1 — Mandatory sentences received by ECDIS

Mnemonic Interface (see Figure Q.1) Name Comment
ACN? BAM Alert command Alert command e.g.
acknowledge
DTMP EPFS Datum reference
GLLP EPFS Geographic position —
b latitude/longitude
GGA
GNSP
RMC® (*)
HBTP BAM, INS Heartbeat Support reliable alert kejated
communication \/
Repeated onge per 1 min
N4
NSR@ INS Navigational status Integrity a@lausibility of the
report CCRS dq rom INS
2 '/
THSP Heading sensor, INS Heading source /\b"
HDT® |*) ,\'\
RRT¢ ECDIS backup Report route transfe}- \ 8
3
VBW® SDME, INS Speed log \<</\"
VHWP | (*) (§\
VTGP EPFS, INS Speed a ourse
from
NOTE| Sentences included for backward compatibility are m&& with an asterisk (*).
2 Sep IEC 61924-2. @\V
b Sep IEC 61162-1. \‘Q
¢  Sep Annex T. n$
\U
Table Q.2 - Optioﬁal sentences received by ECDIS
xO
Mnemjonic Interface (see Eiqh’ke Q.1) Name Comment
NRX? NAVTEX oN Received NAVTEX Source of MSI data
. messages - .
NRM? @ . Criteria for suppression|of
)\ MSI messages
SM1P SafetyNETC)\J Received SafetyNET Source of MSI data
SM2b § . messages
SMm3P O
SM4P .%
SMB® {(S')
\\
osD@ Radar Own ship data
RSD2 Radar Radar system data
TLB® Radar Tracked target data
TTD®©
TTM2 (*)
VDM? AlS AlS target and own
ship information
VvDO?

Sentences included for backward compatibility are marked with an asterisk (*).

2 See |l[EC 61162-1.
b See Annex U.

¢ See also Annex V.
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Table Q.3 — Mandatory sentences transmitted by the ECDIS

Mnemonic Interface (see Figure Q.1) Name Comment

ALC? VDR, BAM, INS Cyclic alert list List of current alert

ALF? VDR, BAM, INS Alert sentence Details of a new alert

ARC? BAM, INS Alert command refused | Alert command not accepted

EVEP BNWAS Operator activity Reset dormant period of the
BNWAS

HBTP BAM, INS Heartbeat Support reliable alert related
communication

RRT® ECDIS backup Report route transfer

a8 Seg IEC 61924-2.
b Sef IEC 61162-1.

¢ Sep Annex T.

\

~
(O@V

N
b

-

™

Table Q.4 — Optional sentences transmitted by th&éDlS

Mnemonic Interface (see Figure Q.1) Name /‘C) Comment
NRM? NAVTEX Setup for NAVEgXV Control c!'iteria for
$--CRA.NRM? @) suppression

(\Q Query for current setup
vsDa AlS Car{{?a}égory

@ation status

(/Ships’ draft (max
\"Qéctual static)

$ Destination

K\ ETA date & time
\O Regional application
r\js‘ flags
s Seb IEC 61162-1. Y

Q.2 | VDR interfaée

Table|Q.5 des@@s the information transmitted by the ECDIS to the VDR.

3
\\

Parameter

Table Q.5 — Mandatory information transmitted to the VDR

Specification Comment

Interface:

IEC 61162-450 (UDP)

Display

Header and format:

IEC 61996-1:2013, Annex E

Interface:

IEC 61162-450 (UDP)

Display source
information

Header and format:

IEC 61996-1:2013, Annex G
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Q.3

AIS interface and interrogation

An AIS interface is optional and the functionality of interrogation is optional within this

option

al interface.

NOTE The AIS VDL is limited in its number of RATDMA transmissions. Interrogations (Message 15) and
responses (e.g., Messages 5 and 24) are both RATDMA type transmissions. Repeated interrogations will limit the
AIS transponder's ability to make other high priority message exchanges by RATDMA (e.g. Meassge 14 —safety
related). RATDMA messages, especially multi-slot messages (e.g., Message 5 Ship Static and Voyage Related)
are especially unfriendly to a heavily-loaded AIS VDL. Message 5 is the first message to fail in a loaded AIS VDL
and the more you interrogate for it (i.e., with Message 15), the more prone you are to not being able to receive it.

AIS i
option

a) E(

| AIS interrogation are:

3

. . L A
DIS may support the $--AIR sentence for interrogation specified in IEC 6QI'62-

es for

as a

m¢ans to initiate requests for specific ITU-R M.1371 messages from tant mobile

stations, for example when Message 5 (Ship Static and Voyage Rel ) has no{ been
re¢eived. The AIS interrogation (AIR sentence) is not intended to beVused by a| large
amount of users as over-use will downgrade the AIS perf ance as a whole.
Trpnsmission from a single vessel may cause all other vessels te\ nerate heavy pjrallel
inferrogation traffic;

b) when the interrogation capability is provided, it shall be Qg;'rble to select it to Off|and it
shpll have the following limitations. The requests fog\ essages 5 and 24 shpll be
infentionally limited to vessels within 7 NM of own ship for'which a Message 5 (Clas$ A) or
Mé¢ssage 24 Part B (Class B) has not been recejved within the last hour. When|these
copditions are met, the rate of interrogations traQ tted to an individual vessel shpll not
exceed one per hour. \\

QO

Q.4 | Route transfer interface Z

&
If a fixed wire interface is provided ( §4.10.2.3) Table Q.6 gives the information|to be
transnpitted and received between the DIS and an ECDIS backup system.
xO
Table Q.6 - Informatioré‘etween the ECDIS and an ECDIS backup system
N
Pargmeter Skpec.h'l{:ation Comment
Route Interface: \ To transfer route exchange files as specified in
Q Annex S
IEC 61@ 50 (UDP)
RRT, Report Ir@é: RRT sentence is used to inform other party abouf the
Route [Transfer transferred file, see Annex T.
{186 61162-450 (UDP)
N
Q.5 “BAM-interface

Timing diagrams for alert sentences ALF, ALC, ARC and ACN are given in Figure Q.2,
Figure Q.3, Figure Q.4, Figure Q.5, Figure Q.6 and Figure Q.7.
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Figure Q.2 - Alert reporting by ECDIS wi
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Figure Q.3 - Alert reporting by ECDIS with escalation of a warning as alarm
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Category B alert remote acknowledgement
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(e o W oms ) )
---------------- LY Pl i
v, T ML
N o BAM i Y,
I .l 1
® @ S
g +
s T B
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Category A alert remote acknowledgement
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Figure Q.4 — Alert reportinthd&CDlS in case of remote acknowledge
4\
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BAM ; 4

Alert condition
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30I
sec o

R
9 )

! Acknowled ged Conglition

| ! IEC

Figure Q.5 — Alert reporting by ECDIS in case of remote silence
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Figure Q.6 — Alert reportinig by ECDIS in case of remote silence
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Figure Q.7 — Alert reporting by ECDIS in case of remote silence
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Annex R
(informative)

Conversion between IEC 61162-1 sentences

and IEC 61162-3 parameter group numbers

Table R.1 and Table R.2 give minimum equivalents for transferring data over IEC 61162-1
interfaces and IEC 61162-3 interfaces.

able K.T — onversion 1rrom =110 -
<3
IEC 61162-1 sentence IEC 61162-3 PGN i Q;V
DTM Datum reference 129044 Datum '\(Q
129045 User datum setting ‘(]9
GGA Global positioning system (GPS) fix | 129025 Position, rapid updah«b‘ -
data 129029 GNSS position gg@b
GLL Geographic 129025 Position, rap&)ﬁ@iate
position — Latitude/longitude 129029 GNSS p 7 update
GNS GNSS fix data 129025 Positig\gd update
129029 S position update
HDT Heading true 127250 R <2>L/ssel heading
RMC Recommended minimum specific 129025 0\\ Position, rapid update
GNSS data 129028, COG and SOG, rapid update
_\2&9 GNSS position update
THS True heading and status R ??27250 Vessel heading
VBW Dual ground/water speed O 128259 Speed, water referenced
.\l:\ 130577 Direction data
VHW Water speed and head'C‘):g‘\u‘ 127250 Vessel heading
.. 128259 Speed, water referenced
f'\® 130577 Direction data
VTG Course ovel@ﬁnd and ground 129026 COG and SOG, rapid update
speed (\\.
ZDA Time @Eate 126992 System time
129033 Time and date
U\
N
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Table R.2 — Conversion from IEC 61162-3 to IEC 61162-1

IEC 61162-3 PGN

IEC 61162-1 sentence

126992 System time ZDA Time and date
127250 Vessel heading HDG Heading, deviation and variation
HDT Heading true
0OSD Own ship data
THS True heading and status
VHW Water speed and heading
128250 Speed, water referenced VBW Dual ground/water speed A
VHW Water speed and heading /)\/
12902 Position, rapid update GGA Global positioning system (GPS) fix @3;(‘
GLL Geographic position — Latitude/lo@%de
GNS GNSS fix data ‘)
RMC Recommended minimurrj pékcific GNSS data
129026 COG & SOG, rapid update RMC Recommended minim@'\pecific GNSS data
VTG Course over groyr’Q}nd ground speed
129029 GNSS position update GGA Global positiq@%/system (GPS) fix data
GLL Geographic Qsition - Latitude/longitude
GNS GNS@@ ata
GSA G& DOP and active satellites
RMC s%}commended minimum specific GNSS data
12903B Time and Date ZD{Q ! Time and date
129044 Datum JR M Datum reference
12904p User datum setting A.\‘ODTM Datum reference
13057|)7 Direction data \O 0OSD Own ship data
.\\c\}‘ VBW Dual ground/water speed
C) VHW Water speed and heading
@ .
O
O
@.
Q.
O
Q
O
N
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Annex S
(normative)

Route plan exchange format — RTZ

General

This route plan exchange format is intended be used for many purposes. For example it can
be used onboard for route plan exchange between main _and backup ECDIS, ECDIS and

radar,

where
recom

This
applic
plans
plans

A route plan consists of waypoints. Each waypoint contains infé‘étion related to the le

ECDIS and optimization systems, etc. Another example use is between ship$

mend a route, the shore can optimize a route, etc. Q‘

N
htion level of the sender and receiver is assumed to be able to handle multiple

for the same voyage or route plans for different purposes.

(b'\

shore

it can be used to inform the shore about the plan of the vessel, the ne can

oute plan exchange format is based on standardizing a singl (dute plan. The

route

for use cases which require availability of multiple routes, for e);@mple alternativd route

j from

the previous waypoint. Descriptions of route plans are shov@h n Figure S.1 and Figure S.2.

XML rpute exchange file uses the extension .rtz. A d

Claus

Claus
content can be verified. Z]

N
NOTE This route exchange format has some Ji tions for applicability due to the simple geometric mod
Applicafion for latitudes above 70° may causQ& nificantly different paths over the earth surface betwsg
system$. Application to long legs such as abocean crossing is subject to differences in the exact path d
earth s{rface. B\

NOTE 4 It is recommended that thesreeiver of the route exchange always performs a check against tt]
databagde and a geometry check beforé use for navigation purposes.

NOTE § Information in additi@o.the route exchange format will be necessary between third parties to as{
ity

level of

iption of the RTZ format is gi
lauses S.7 and S.8.

The ropute exchange format is a file containing an XML 5Ecﬁed version of the route plgn.The

p S.5. Examples of RTZ format routes are giverQ

N
b S.6 gives an XML schema to be met b?\\hTZ route files so that their structui

accuracy and repea@l required for Track Control System purposes.

O
A

O
3

ven in

e and

e used.
en two
ver the

e chart

ure the

NS
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WP 2 (geographical coordinates)

Calculated distance

Radius

U 4
WP 1 (deographical coordinates)

WP 3 (geographical coordindtes)

GM_Point
*® > Geographical Coordinates
WP
’_>| Radii
IEC

The disfance between waypoints is from WOL to WOL with zero “advance and transfér” or “forwarding distarjce”.

Figure S.1 — Description of route plan — Distance between WP 2 and WP 3

WP 2 (geographical coordinatés) Legas defined for WP 3

Radius for WP 3 /

WP 1 (geographicalcoordinates) WP 3 (geographical coordinates)

IEC

Figure S.2 — Description of route plan — Leg parameters belonging to WP 3

S.2 RTP Data container

Data containers are standard ZIP archive files used to compress the size of the route
exchange files.

The container file .rtzp stores a XML file .rtz, which conforms to the XML schema described
in Clause S.6.

Use of the data container is optional with removable media. In this case the route exchange
may be used with or without the data container. When used without the data container the
filename of the route exchange is .rtz instead of .rtzp.
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NOTE The filename is the attribute routeName described in S.5.3.

In addition to the .rtz file a number of free-format files may be placed in the data container.
The semantic data link between the XML nodes and files may be documented using a HTTP
like scheme "rtz://<URI>", where "<URI>" identifies a file name inside the data container.

For example:

<extensions>
<extension manufacturer="Acme" version="2.1"
name="AuxRouteInfo-9674F26E-EAFB-4319-AE24-08D5BA69D895">
<property name="source"

valueq"http://services.acme. com/autoroute/?id=3e891884e620970e5303fd23994279@
<property name="attachment" value="rtz://assignement-13.04.2013. docx"%

<property name="attachment" value="rtz://MFD original.rt3"/> QD
</extension> Q'\
</edtensions> (1/

<extpnsions> /\b‘
S.3 |High-level description of the RTZ format r\'\

©

The Idgical design of a route consists of three independent un@)

N

e a block with general information about the route; O
e a block with route geography (geometry) informatioéhich consists of blocks descrilping

individual legs. Legs are listed in the order they ar on the route;
e a block that contains a set of route schedules.&

Each block can be extended by manufacturer. fit their needs.

Q

S.4 | Adaptation to third-party e)Q@\sions

xO
S.4.1 Generic idea \{‘

e\
Extengled information in most@,a es refers to the geography (geometry) of a route.

Therelis a need to ens@lat:

e thgre is a possi %/ to keep extensions from different manufacturers in a single file;

e mqdifying eography (geometry) of a route shall not result in the data bindipgs in
exjensio ecoming invalid;

e whe nging, adding or removing legs, data consistency should not break down flue to
unk n extensions in codes for a particular manufacturer.

S.4.2 Unique identification of a waypoint

Each waypoint in a route has a unique composite ID.
It is assumed that all RTZ extensions use this identifier to link their data to the geography.

The identifier consists of two parts:

e id, which allows the finding of a waypoint in the list;

e revision, which allows the determination of modifications of a waypoint since the entry of
the data into a file extension.

id is an integer,
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revision is a monotonically increasing integer.

S.4.3 Creation of new waypoints

After creation of the waypoint the revision attribute gets the value of 0.

S.4.4 Change of geographic data for a waypoint

When the data of a waypoint changes, the software should increase the revision number
revision, so that third-party software that works with the extension, is able to find out that the
data to which it is associated is no longer valid.

S.4.5 Waypoint removal A

g}/
When|deleting a waypoint from a route, all the waypoint data including 50@3 le data is
deleted and the waypoint numbers within the route are updated. Q’\

Respdnsibility for the extension's data modification is assigned to thg\b;anufacturer's code

only. N
%\

The dpta that software is not able to recognize (e.g. extension @d options) are writtep back
into the modified file without modification. s\\2(/

)
It is apsumed that the receiver which understands %ions is able to filter out datal when

reading the route and be able to eliminate the dat xtensions related to removeq or to
non-existent waypoints. \\

QO
. . %
S.5 |[Detailed RTZ format descrlptlon\so

N

S.5.1 File components A’\Q)
The R[TZ file consists of: \O

e th¢ mandatory XML proc@é\% instruction, which allows the specification of the en¢oding
of ptring data;

-

http://www.w3.or 1/XMLSchema-instance as well as the RTZ namedpace3

http://www.cirm,org/RTZ/1/0;
e thg version Q%Jte in the format "Major.Minor" (currently "1.0").

The prefer ile encoding is UTF-8.

S.5.2 wcription

This is the only "root" element of the RTZ file.

e a |root <route> ?@ which includes the URIs of the standard namgspace

It has one mandatory attribute "version" that contains the version of the RTZ format used
during file creation.

Version is specified as a combination of two figures separated with a dot. The first figure
corresponds to the major version. It shall be changed in the case of significant modifications
to the document structure. Formats with different major versions are incompatible.

3 Comité International Radio-Maritime (CIRM) is the international association for marine electronics companies.
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The second figure corresponds to the minor version and indicates format changes that do not
affect compatibility.

The Route node consists of a sequence of the following child nodes:

¢ Routelnfo node that contains basic information on the route;

e Waypoints node that describes the geographical components of the route;

e Schedules node that describes calculated schedule and timing defined by a user;

e Extensions node that allows for extending the format to fit the particular needs of a

manufacturer.

S.5.3

Routelnfo node description

3

Y
The Rputelnfo node provides a place to store information related to the whole rgg%

Information is stored in the following attributes:

Q’\

alx:
Attribute Description Format Status '\'\ Comment
routeNgme name of the route String 'Mandat(){.y b
1
Nt
routeAythor Author of route String Optiaﬁ(/
r'd
routeStatus Status of route String /O®n
&
validityPeriodStart  |Start of validity period 1ISO 8601 A bption
validityPeriodStop Stop of validity period ISO 8601 \\\‘ Option
N4
vesselNlame Ship’s name String Q)\ Option
A\
vesselNIMSI Ship’s MMSI XX{&&XXXX Option
AN
N
vessellMO Ship’s IMO number ‘\\lgxxxxxx Option
vessel\Joyage Number of the voyage\'o String Option
vessellisplacement [Ship’s dlsplacere@b Integer Option Unit: tons
vesselGargo Ship’s cargo U Integer Option Unit: tons
@ XX. XX Option Metacentric height Jof the
vesselGM 'Meé&ric height ship for intended vpyage.
N\~ Unit: metres
] Q~Route is optimized to meet String Option Could be fixed spegd,
optimizptionMe Lowest Fuel
KPI . .
-~ Consumption, Fixefl ETA
@j Ship’ I | XX Opti Unit: d
ip’s max roll angle ption nit: degrees
Vesselmﬂ I allowed
VesselMaxWave Sh_|p S|gn|f|cant wave XX. X Option Unit: metres
height limit
vesselMax_Wind ﬁr:li‘t) s max wind speed XX. X Option Unit: metres
vesselSpeedMax Ship’s max speed XXX Option Unit: knots, Speed
through water
. . Ship’s preferred service XX. X Option Unit: knots, Speed
vesselServiceMin . .
Ispeed window_min through water
. Ship’s preferred service XX. X Option Unit: knots, Speed
vesselServiceMax .
speed window_max through water
. Cause of route change, String Option
routeChangesHistory Originator and Reason
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For example:

<Rout

eInfo routeName="AROUNDtheSKAGEN" />
vesselName="ACME”
validityPeriodStart="2014-01-03T03:15:002"
validityPeriodStop=72014-01-06T10:15:002"
vesselMMSI="xXXXXXXXXX"

vesselVoyage ="xxxx”/>

Additionally, the node may contain a child extensions.

As miphimum, it shall contain a sequence of Waypoint nodes that describe eve g
route. <0

Q’\
The ofder of the Waypoint nodes follows the order of the legs. "l/

Beforg the sequence of Waypoint nodes it is possible to insert arxﬁefaultWaypoint
which|defines default values of attributes for newly created legs %Saat for the geometry

For edample: K\Q/
O
<Waypdint id="24" revision="3" radius="0.6"> <Z
<Hosition 1lat="53.0513" lon="8.87509"/> Q
<Ieg starboardXTD="0.2" portsizeXTD="0.1" gee?%tryType="l"/>
</Waygdoint> s\o\
Additipnally, the node may contain a child extegsions node.
)
S.5.5 DefaultWaypoint node descri%&n
W
The QefaultWaypoint node aIIowséh% definition of default values of attributes for
creatgd waypoints. X
O
N
For edample: C)
<Waypdints>

<

<

Waypoints node description

AN

QefaultWaypoin (Ehius="l.4">
<Leg starb dXTD="0.5" portsizeXTD="0.5" geometryType="0"/>
DefaultWa >

of the

node,
data.

newly

If the|Defaul ypoint node is provided before the sequence of waypoints, then i{ shall
contaip vaICu;é or attributes for newly created waypoints.
For ex aﬁ%ﬂe:
<Waypoints> Defaults settings for all waypoints
<DefaultWaypoint radius="1.4">
<Leg starboardXTD="0.3" portsideXTD="0.3"
geometryType="0"/>
</DefaultWaypoint>
<Waypoint id="33" rev="1"/> For this waypoint default settings
<Position 1at="53.0492" lon="8.87731"/> applied
</Waypoint>
<Waypoint 1d="17" rev="3" radius="0.3"> For this waypoint user settings applied:
<Position lat="53.0513" lon="8.87509"/> _
<Leg starboardXTD="0.4" portsideXTD="0.5" Port XTD = 0,5 NM
geometryType="1"/> Starboard XTD = 0,4 NM
</W int>
/Waypoin Turn radius = 0,3 NM
Geometry type is orthodrome
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The Waypoint node contains the geographical description of a leg between waypoints.

Information is stored in the following attributes:

©

Positilon node contains the latitude and longitude of the wayp@gj

Attribute Description Format Status Comment
It does not have to be
id Unique identifier Integer [Mandatory equal to the index of the
waypoint
revision \Waypoint revision Integer Option Index of revision
name \Waypoint String Option \A
-
radius Turn radius Real Option Unit: NM( ‘<
N
=4
positio Geographic point GM_Point IMandatory Unit: Qe)g ees
VY
. ic}ﬁal for the firgt
leg Leg attributes Mandatory y .
'\‘Q/ ypoint

Leg npde contains attributes of the Ie@\sociated with the waypoint (see Figure S.2).

<
N\
A\ttribute Description Format , O Status Comment
lat Latitude Real QQIMandatory ;Jnlt_: degrees with
ecimal
N\
0\ Unit: d ith
lon Longitude Real 5\ Mandatory nit: degrees wi
Q) decimal
AN
N

xO
hd
\ttribute Descripti?ﬂt Format Status Comment
3 )
N
starbogrdXTD Starboard >® Real Option Unit: NM with decimal
portsidgXTD Portsi@KTD Real Option Unit: NM with decirpal
safetydontour P{ar}a@d Safety contour [Real Option Unit: metres
safetyepth A P‘Iénned Safety depth Real Option Unit: metres
O‘ loxodrome (= rhump line)
% or
geomefryT @ Geometry type of leg Enumeration Option
%/ orthodrome (= gregt
AN circle) €1
planSpeedMin Lowest cruising speed |Real Option Unit: knots, Speed over
ground
planSpeedMax Highest allowed speed [Real Option Unit: knots, Speed over
ground
draughtForward Static Draught Forward [Real Option Unit: metres
draughtAft Static Draught Aft Real Option Unit: metres
I . . T
staticUKC Il\él;gnlmum UKC on the Real Option Unit: metres
dynamicUKC Minimum Dynamic UKC Real Option Unit: metres
on the leg
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Unit: metres
masthead Height of masthead Real Option
Calculated from keel
legReport Reporting information String Option E;': of annotated route
e.g. telephone / web /
service point
leglnfo Nice to know String Option Could be relevant in
approach to harbour or
VTS
Notes regarding the . . A
legNotg1 ETD/ETA String Option \/
. . N\
legNotg2 Local remarks String Option N(o

If an
defau
or "en

absen}, this attribute should be considered as “Loxodrome”.

Additi

S.5.7

Date
strings

For ex

>
bptional attribute is absent the appropriate parameter will be a’kg‘w from the el

ts node. If this parameter is absent in the defaults node, themits value is set to
hpty", depending on the type of the parameter. For the é)a@ when geometryT

&

bnally, the node may contain a child extensions no eé\

QO
L

Storing date and time for legs

of calender date and UTC in extendec{{@mat according to ISO 8601.
b\

Q

ample: .
R\
<Schedule id="2" name="Schedule?2 ">O
<Marfual>

<9
<9

cheduleElement id="100"s €9§="2002—11—17T15:25:OOZ"/>
cheduleElement id="10€') ta="2002-11-17T15:25:002" />

</Mgnual> .
</Schddule> :
S.5.8 Schedulesc@e description
The S

Childr,

Additi

chedules&s&e’contains data on the schedules associated with the route.

bn sc@le nodes describe the specific schedule.

)?&(y, the node may contain a child extensions node.

ement
"zero"

ype is

N
hnd time parameters that are associateds\\ch the corresponding legs are storfed as

S.5.9

S.5.9.1

Schedule node description

Components

Schedule node consists of a sequence of the following child nodes:

e Manual node that describes user's preferences for the schedule;

e Calculated node that describes schedule calculation
preferences.

results according to

Additionally, the node may contain a child extensions node.

user's
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Manual node contains a sequence of ScheduleElement nodes that describe time preferences
and calculation restrictions for each leg of the route. A waypoint should not have more than

one associated ScheduleElement within a Manual node.

Additionally, the node may contain a child extensions node.

S$.5.9.3

Calculated node description

Calculated node contains a sequence of ScheduleElement nodes that store calculations

results

thnrding to_user's lnrnfnrnnnne

assoclated ScheduleElement within a Calculated node.

Additipnally, the node may contain a child extensions node.

S.5.9.4

SchedquleElement node stores a number of time oriented values relaté:j\{o the route leg

N), whHere N is a zero-based index of the leg in the list.

Informjation is stored in the following attributes:

ScheduleElement (manual/calculated) node description “[/Q

A waylnninf should not have maore than one

Q
o

.

©
<</O
N

Attribute Description Format { Status Comment
N
waypoihtlD Identifier of waypoint Integer Q\A-Mandatory
etd Departure time ISO 8601 g\\>\ Option
Describes the \(\Q) - HHMM to etd
. uncertainty of the .
etdWinflowBefore predicted etd after -+ Hwﬁr Option
optimization &
N\
Describes the \'O + HHMM after etd
. uncertainty of the .
etdWinflowAfter predicted etd afterc\)js‘ [+ HH.MM Option
optimization v}\
eta Arrival tim&‘ . ISO 8601 Option
N\
Descri@the - HHMM to eta
. uncértainty of the .
etaWinflowBefore dited eta after + HH.MM Option
imization
O Describes the + HHMM after eta
. uncertainty of the .
etanjow@ predicted eta after + HH.MM Option
\Q/ optimization
stay Stay time on WP dd.hh.mm Option Length of stop on WP
speed Ground speed Real Option Unit: knots
Describes the Unit: knots
. uncertainty of the .
speedWindow oredicted speed after | XXX Option - x.xx knots to + x.xx
optimization knots
windSpeed True wind speed Real Option Unit: knots
windDirection True wind direction Real Option Unit: degrees
currentSpeed Current speed Real Option Unit: knots
currentDirection Current direction Real Option Unit: degrees
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Attribute Description Format Status Comment
S Jl ib Unit: knots
. peed loss caused by .
windLoss Wwind Real Option Calculated during

optimization

s 4l db Unit: knots
peed loss caused by )
wavelLoss \wave Real Option Calculated during
optimization
Unit: knots
totalLoss Total speed loss Real Option Calculated during
ontimization
il \
Unit: RPM d
rpm Advised Engine RPM Integer Option Calculate Qﬁng
optimizgt\
Ungﬁ]%)
pitch Advised propeller pitch Integer Option A ?&fulated during
'\?\gptimization

Predicted fuel (b Unit: kg
redicted fuel consumption )
fuel on le Real Optio C) Calculated during
9
O

optimization

_ _ 4 ) Unit: kg
s Relative fuel saving after oot )
relFuelBave optimization Real Q' ption Calculated during
Q optimization
AN
e
‘ ‘\ Unit: kg
absFudlSave é&sir%liuziifou:l saving after Real Q) Option Calculated during
\® optimization
Note 8\\@9 Option
-
xO
For edample: \\(\){‘

<Marjual>
<JheduleElement i@' 00" etd="2002-11-17T15:25:00z2" />
<EheduleElementG_j="lO5" eta="2002-12-17T15:25:00z2" />
</Mdnual> S
<Caljculated>
<Shedule ent id="100" etd="2002-11-17T15:25:002” speed="11.00000000"/>
<JheduleEiement id="105" eta="2002-12-17T15:25:00Z" speed="12.23242000"/>
</C510Q§)ed>
<Exf Yons>
</Exf§131ons
</Schedule>

<Schedule id="2" name="S§h‘e.dule2 ">

Additionally, the node may contain a child extensions node.

S$.5.10 Extensions node description

The Extensions node contains a set of child extension nodes, each of which specify
additional information that may be associated with:

e whole route;
e whole geographical data;

e certain waypoint;
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S.5.11 Extension node description

extension node contains a set of mandatory attributes that identify the extension and a
number of child nodes that may contain arbitrary information. Format of these nodes is
beyond the scope of this standard.

If provided, the manufacturer shall include the specification of his extension nodes in the user

manudl.

The fdllowing attributes are used:

An exgmple that illustrates one of the Acme extensionsA0t GMDSS areas is:

<Exter]sions>

| Agtribute Description Format Status Comment
| manufgcturer Unique vendor identifier  [String IMandatory

| name Extension name String IMandatory

| version Extension version String Option

<Exfension manufacturer="acme

A
" name="GMDSS—QSS%94DF—6ADB—4B08—B43F—355F939AF5F8

<H

<H

<H
</EX
</Extsg

S.6

<?xml

St
Rout
XML
Rev]

Souq

version="1.3"> Qb
oint id="77" class="A1l" range="20.0§§>
28

oint id="79" class="Al" range="22
oint id="80" class="A2" range=" 22" />
\)

tension> \&
nsions> «O
XML schema to be met by RTZ route files

version="1.0" encodrngzhutf-B"?>

e Exchange&%t (RTZ)
schemaOQ~

sioz:).

-=>

(‘\ IEC 61174 Ed 4.0:2015

<xsd:schema
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://www.cirm.org/RTZ/1/0"
targetNamespace="http://www.cirm.org/RTZ/1/0"
elementFormDefault="qualified">

<xsd:annotation>
<xsd:documentation>
RTZ schema version 1.0 — For more information on RTZ and this schema,

visit http://www.cirm.org/RTZ.

RTZ uses the following conventions: all coordinates are relative to the WGSS8

datum.

All measurements are in nautical miles unless otherwise specified.

</x%xsd:documentation>
</xsd:annotation>
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<l == ==>
<!-- Root element -->
<l == ==>

<xsd:element name="route" type="Route'>
<xsd:annotation>

<xsd:documentation>
Route is the root element in the XML RTZ

</xsd:documentation>
</xsd:annotation>
</xsd:element>

file.

gl== ===
<! - o) i= lomant g SQafi ot o
<=9 ===
<xsd:complexType name="Route'">

<xysd:annotation>

<xsd:documentation>
RTZ files contain a number of waypoints,

</xsd:documentation>

</xsd:annotation>

<¥sd:sequence>

<xsd:element name="routeInfo"
<xsd:annotation>

<xsd:documentation>
Generic route information.

</x%xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="waypoints"
<xsd:annotation>

<xsd:documentation>
A list of waypoints.

</x%xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="schedules)
<xsd:annotation>

<xsd:documentation>
Optional list of‘schedules.

</xsd:documentatien>
</xsd:annotation&
</xsd:element>
<xsd:element pamec~"extensions"
<xsd:annotatd-On>
<xsd:d8eslmentation>

here'.
<Yxs8d:documentation>
<hxgd:annotation>
X%kgd:element>

You can add your own elements to the extension section of the (RTZ document.

type="RouteInfo"

type="Waypoints"

type="Schedules"

You /ean add extend RTZ by adding your own elements from another schemj

followed with auxiliary. schedules.

minOccurs™L" maxOccurs="1">

maxOccurs="1">

minOccurs="1"

minOccurs="0" maxOccurs="1">

type="Extensions" minOccurs="0" maxOccurs="1"1>

</Xsd:sequence>
<xsd:attribute name="version"
<xsd:annotation>

<xsd:documentation>
Format version (currently "1.0").

</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:complexType>

gl== ==
<!-- "RouteInfo" element type definition -->
gl== ==

<xsd:complexType name="RouteInfo">
<xsd:sequence>
<xsd:element name="extensions"

<xsd:annotation>

type="xsd:string"

type="Extensions" minOccurs="0"

use="required" fixed="1.0">

maxOccurs="1">
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<xsd:documentation>

You can add extend RTZ by adding your own elements from another schema

here.
</xsd:documentation>
</xsd:annotation>
</xsd:element>
</xsd:sequence>
<xsd:attribute name="routeName" type="xsd:string" use="required">
<xsd:annotation>
<xsd:documentation>The name of the route.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="routeAuthor" type="xsd:string">

<xsd:documentation>The author of route.</xsd:documentation>
</xsd:annotation>
</Jxsd:attribute>
<dqsd:attribute name="routeStatus" type="xsd:string">
<xsd:annotation>

<xsd:documentation>Status of route.</xsd:documentation>
</xsd:annotation>
</Jxsd:attribute>
<dqsd:attribute name="validityPeriodStart" type="xsd:dateTime™»
<xsd:annotation>

<xsd:documentation>
Start of validity period in ISO 8601 format.

</xsd:documentation>
</xsd:annotation>
</Axsd:attribute>
<H{sd:attribute name="validityPeriodStop" type&)x§d:dateTime">
<xsd:annotation>

<xsd:documentation>
Stop of validity period in ISO 8601 format.

</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<H{sd:attribute name="vesselName". \ype="xsd:string">
<xsd:annotation>

<xsd:documentation>The namé of ship.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<yYsd:attribute name="wvesselMMSI" type="xsd:nonNegativelInteger'">
<xsd:annotation>

<xsd:document@tion>MMSI of ship.</xsd:documentation>
</xsd:annotation>
</Axsd:attribute>
<Ysd:attribfit® name="vesselIMO" type="xsd:nonNegativelnteger'>
<xsd:anfidtation>

<xsgudocumentation>IMO number of ship.</xsd:documentation>
</x&djannotation>
</Jrsdattribute>

<dsdbsttribute—rame=vesselVeyagel sesdstringt
<xsd:annotation>
<xsd:documentation>Number of the voyage.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="vesselDisplacement" type="xsd:nonNegativeInteger">
<xsd:annotation>
<xsd:documentation>Displacement of ship in tons.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="vesselCargo" type="xsd:nonNegativeInteger'">
<xsd:annotation>
<xsd:documentation>Cargo of ship in tons.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="vesselGM" type="LengthType'">
<xsd:annotation>
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<xsd:documentation>Metacentric height in metres.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="optimizationMethod" type="xsd:string">
<xsd:annotation>
<xsd:documentation>Route is optimized to meet KPI.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="vesselMaxRoll" type="xsd:nonNegativelInteger'">
<xsd:annotation>

<xsd:documentation>
Max roll angle of ship allowed in degrees.

</xsd:documentation>

dranmnotaction
</xsd:attribute>

<yYsd:attribute name="vesselMaxWave" type="LengthType">
<xsd:annotation>

<xsd:documentation>
Ship significant wave height limit in metres.

</xsd:documentation>
</xsd:annotation>
</Jxsd:attribute>
<dqsd:attribute name="vesselMaxWind" type="xsd:decimal">
<xsd:annotation>

<xsd:documentation>
Max wind speed limit of ship in metres per second.

</xsd:documentation>
</xsd:annotation>
</Axsd:attribute>
<H{sd:attribute name="vesselSpeedMax" type="SpeedType'">
<xsd:annotation>

<xsd:documentation>Max speed of ship in knots.</xsd:documentation>
</xsd:annotation>
</Axsd:attribute>
<H{sd:attribute name="vesselServiceMin" type="SpeedType'">
<xsd:annotation>

<xsd:documentation>
Preferred service speed window minimum in knots.

</xsd:documentation>
</xsd:annotation>
</Jxsd:attribute>
<dqsd:attribute name="wvesselServiceMax" type="SpeedType">
<xsd:annotation>

<xsd:documentgtion>
Preferred(sertvice speed window maximum in knots.

</xsd:documentation>
</xsd:anpotation>
</xsd:attgidbute>
<Ysd:atihiPute name="routeChangesHistory" type="SpeedType'">
<xs@:ahnotation>
<xsd:documentation>

|~ Cause of route change, originator and reason

</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:complexType>

<!-- -=>
<!-- "LengthType" element type definition -->
<!-- -=>

<xsd:simpleType name="LengthType">
<xsd:annotation>
<xsd:documentation>Length type.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:decimal">
<xsd:minInclusive value="0.0"/>
</xsd:restriction>
</xsd:simpleType>
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gl==
gll==
gl==
<xsd

<x
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==
"SpeedType" element type definition -->
==
:simpleType name="SpeedType'>
sd:annotation>
<xsd:documentation>Speed type.</xsd:documentation>

</xsd:annotation>

<x

sd:restriction base="xsd:decimal">
<xsd:minInclusive value="0.0"/>

</xsd:restriction>
</xsd:simpleType>

<!-- ==>
<!-J EXTEISION pOINt TyPE UErinttion —-
<! - ==> A
<xsd:complexType name="Extensions"> \/
<¥sd:annotation> <2~
<xsd:documentation> QD

<
</ %3

<!-A
<!-A
<!-A
<xXs(

</xsd:annotation> /\b(’
N

You can add extend GPX by adding your own elements from anotherqsc ema her
</xsd:documentation> B

sd:sequence>
<xsd:any namespace="##any" processContents="skip" Qg\
minOccurs="0" maxOccurs="unbounded">
<xsd:annotation> Q/C)
<xsd:documentation>
You can add extend GPX by adding your own e&%ments from another schema
here.
</x%xsd:documentation> <:§k
</xsd:annotation> <2
</xsd:any> \\
xsd:sequence> gs}

d:complexType> Qb

===
"Waypoints" element type defiq%éféh -=>

:complexType name="WaypointsC3

sd:sequence>

<xsd:element name="defaué§ﬁéypoint" type="DefaultWaypoint" minOccurs="0"
maxOccurs="1"> C)\
<xsd:annotation> .

<xsd:documentation>Waypoint defaults.</xsd:documentation>

</xsd:annotat

</xsd:element

<xsd:elementi\name="waypoint" type="Waypoint" minOccurs="2" maxOccurs="unboui
<xsd:a @tior»
<xs, cumentation>Waypoint details.</xsd:documentation>
</ nnotation>
</xédjelement>
:element name="extensions" type="Extensions" minOccurs="0" maxOccurs="]

deannotation

</

</xs

gll==
gl==
gll==
<xsd

<x

<xsd:documentation>
You can add extend RTZ by adding your own elements from another schema
here.
</x%xsd:documentation>
</xsd:annotation>
</xsd:element>

xsd:sequence>
d:complexType>
===
"DefaultWaypoint" element type definition -->
===

:complexType name="DefaultWaypoint">
sd:sequence>
<xsd:element name="leg" type="Leg" minOccurs="0" maxOccurs="1">
<xsd:annotation>
<xsd:documentation>Leg attributes.</xsd:documentation>

2015

ded">
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</xsd:annotation>
</xsd:element>
<xsd:element name="extensions"
<xsd:annotation>
<xsd:documentation>

You can add extend RTZ by adding your own elements from another schema

here.
</xsd:documentation>
</xsd:annotation>

</xsd:element>
</xsd:sequence>
<xsd:attribute name="radius"
<xsd:annotation>
—<scdroeumertertror>-furnr—radius—in—NM-

type="RadiusType">

</xsd:annotation>
</Axsd:attribute>
</xdd:complexType>

<!-—7 ==
<!-q4 "RadiusType" element type definition -->
<!-—7 ==
<xsd:simpleType name="RadiusType">

<xysd:annotation>

</xsd:annotation>

<ysd:restriction base="xsd:decimal">

<xsd:minInclusive value="0.0"/>

<xsd:maxExclusive value="10.0"/>
</xsd:restriction>

</xdd:simpleType>

<!-—7 ==
<!-q4 "Waypoint" element type definition —13
<!-4 \>
<xsd:complexType name="Waypoint">

Q

<dqsd:sequence>

<xsd:annotation>
<xsd:documentation>G

N

<xsd:element name="leg

</xsd:annotation>
</xsd:element>
type="Leg"
<xsd:annotatio
<xsd:docume
</xsd:annot€£}on>
</xsd:elem

tation>
rdocumentation>

here.

N

sd:documentation

<xsd:documentation>Radius type.</xsd:documentation>

.
<xsd:element name="position" bQEE=“GM_Point" minOccurs="1" maxOccurs="1">

}!phic point.</xsd:documentation>

minOccurs="0"

ion>Leg attributes.</xsd:documentation>

g name="extensions" type="Extensions" minOccurs="0" maxOccurs="]

ou can add extend RTZ by adding your own elements from another schemi

O
\<</C)
S

maxOccurs="1">

</xsd:annotation>
</xsd:element>
</xsd:sequence>
<xsd:attribute name="id"
<xsd:annotation>

<xsd:documentation>
Unique waypoint identifier.

</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="revision"
<xsd:annotation>

<xsd:documentation>
Waypoint revision.

</xsd:documentation>
</xsd:annotation>
</xsd:attribute>

type="xsd:nonNegativeInteger"

use="required">

type="xsd:nonNegativeInteger">

Increased on every change.

type="Extensions" minOccurs="0" maxOccurs="1">
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<xsd:attribute name="name" type="xsd:string">
<xsd:annotation>

<xsd:documentation>
Waypoint name.

</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="radius" type="RadiusType">
<xsd:annotation>

<xsd:documentation>
Turn radius in NM.

</xsd:documentation>
</xsd:annotation>

M T
</rscrrattrroute

</xdd:complexType>

<!-—7 ==
<!-q4 "Leg" element type definition --> cj
<!-—7 == Q'\
<xsd:complexType name="Leg"> f]/
<dqsd:attribute name="starboardXTD" type="XtdType"> b&‘
<xsd:annotation> /\

<xsd:documentation>Starboard XTE in NM.</xsd:documentazé?n>
</xsd:annotation>

<xsd:annotation>
<xsd:documentation>Portside XTE in NM.</xsd:Q%FSRentation>
</xsd:annotation>
</Jxsd:attribute> <{
<{sd:attribute name="safetyContour" type="i§§g hType">
Q

</Axsd:attribute> <:)
<H{sd:attribute name="portsideXTD" type="XtdType'"> s\\Q/

<xsd:annotation>
<xsd:documentation>Safety contour iqZ?etres.</xsd:documentation>
</xsd:annotation> \
</Jxsd:attribute> \&\
<dqsd:attribute name="safetyDepth" @ype="LengthType">
<xsd:annotation> \
<xsd:documentation>Safety\§§pth in metres.</xsd:documentation>
</xsd:annotation> é}r

</xsd:attribute> ‘\
<{sd:attribute name="ge€§>tryType" type="GeometryType">
<xsd:annotation> c.
<xsd:documentatigh>Geometry type of leg.</xsd:documentation>

</xsd:annotati06:)
</Jxsd:attribute
<dqsd:attribute\Nrame="speedMin" type="SpeedType">
<xsd:ann lon>
<xsd:€:p mentation>Lowest cruising speed in knots.</xsd:documentation>

</xs notation>
</Jxsdhaftribute>
<H tribute name="speedMax" type="SpeedType'">

Sarannotattion
<xsd:documentation>Highest allowed speed in knots.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="draughtForward" type="LengthType'">
<xsd:annotation>
<xsd:documentation>Static draught forward in metres.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="draughtAft" type="LengthType">
<xsd:annotation>
<xsd:documentation>Static draught aft in metres.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="staticUKC" type="LengthType'">
<xsd:annotation>
<xsd:documentation>Minimum UKC on the leg.</xsd:documentation>
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</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="dynamicUKC" type="LengthType">
<xsd:annotation>
<xsd:documentation>Minimum dynamic UKC on the leg.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="masthead" type="LengthType'>
<xsd:annotation>
<xsd:documentation>Height of masthead.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="legReport" type="xsd:string">

<xsd:annotation>
<xsd:documentation>Reporting information.</xsd:documentation>

</xsd:annotation> Qy

</Axsd:attribute> (o
<dqsd:attribute name="legInfo" type="xsd:string"> '\
<xsd:annotation> Q
<xsd:documentation>Nice to know.</xsd:documentation> b’:l/

</xsd:annotation> /\
</Axsd:attribute> ,\'\

<{sd:attribute name="legNotel" type="xsd:string">
<xsd:annotation>

<xsd:documentation>Notes regarding the ETD/ETA.</x@@ocumentation>
</xsd:annotation> g\\
</xsd:attribute> ()
<Ysd:attribute name="legNote2" type="xsd:string"
<xsd:annotation>

<xsd:documentation>Local remarks.</xsd:d& mentation>
</xsd:annotation> 0\
</Axsd:attribute> 5\

</xdd:complexType> Q)
X

<!-q4 XTD type definition --> ‘\®

<!-—7 ==

<xsd:simpleType name="Xthype">\O
<¥sd:annotation>

<xsd:documentation> ‘\O
XTD of the point. utical miles.

</xsd:documentation>’,
</Jxsd:annotation>

<dqsd:restriction e="xsd:decimal">
<xsd:minIncluQ}'e value="0.0"/>
<xsd:maxEx five value="10.0"/>
</|Jxsd:rest ion>
</xsd:sim§@ype>
<!-—7 C) ===
<! - '\ ometry/geopoint" element type definition -->
<= ==

<xsd:complexType name="GM_ Point">
<xsd:attribute name="lat" type="LatitudeType" use="required">
<xsd:annotation>
<xsd:documentation>Latitude in degrees.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="lon" type="LongitudeType" use="required">
<xsd:annotation>
<xsd:documentation>Longitude in degrees.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:complexType>

<l== ==>
<!-- RL/GC indicator type definition -->
<l== ==>
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<xsd:simpleType name="GeometryType'>
<xsd:annotation>
<xsd:documentation>RL/GC indicator.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Loxodrome" />
<xsd:enumeration value="Orthodrome" />
</xsd:restriction>
</xsd:simpleType>

gll== -=>
<!-- Geographical latitude type definition -->
gll== -=>

<XsqTTIMPIETYPE ame=  LatitudsType
<ysd:annotation>

<xsd:documentation> Q\/

The latitude of the point. Decimal degrees, WGS84 datum.

</xsd:documentation> ASD
</xsd:annotation> ()
<ysd:restriction base="xsd:decimal"> ;]/
<xsd:minInclusive value="-90.0"/> /\b"
<xsd:maxInclusive value="90.0"/> h\
</|xsd:restriction> Q)'\
</xdd:simpleType> (:)
<=5 -=> \Q/
<!-4 Geographical longitude type definition --> s‘\
<!-o -=> Q O
<xsd:simpleType name="LongitudeType'"> <:>
<ysd:annotation> <2
<xsd:documentation> \\
The longitude of the point. Decimal dgébees, WGS84 datum.
</xsd:documentation> Qb

</xsd:annotation> QS>

<ysd:restriction base="xsd:decimal"i§\
<xsd:minInclusive value="—180.Q"Q?
<xsd:maxExclusive value="180.

</xsd:restriction> XS)
</xdd:simpleType> \£~
\Sb
<!-—7 ===
<!- "Schedules" element. géée definition -->
<!-A . -=>
<xsd:complexType na "Schedules">

<dqsd:sequence>
<xsd:elemegggpame="schedule" type="Schedule" minOccurs="0" maxOccurs="unbounded">

<xsd:a tion>
<xs cumentation>Schedule definition.</xsd:documentation>
</ nnotation>
</xédyelement>
:element name="extensions" type="Extensions" minOccurs="0" maxOccurs="3">

deannotation

<xsd:documentation>
You can add extend RTZ by adding your own elements from another schema
here.
</x%xsd:documentation>
</xsd:annotation>
</xsd:element>
</xsd:sequence>
</xsd:complexType>

gll== -=>
<!-- "schedules/schedule" element type definition -->
gll== -=>

<xsd:complexType name="Schedule">
<xsd:annotation>

<xsd:documentation>
Schedule definition.

</xsd:documentation>
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</xsd:annotation>
<xsd:sequence>

<xsd:element name="manual" type="Manual" minOccurs="0" maxOccurs="1">
<xsd:annotation>

<xsd:documentation>
Manual schedule values definition.

</xsd:documentation>
</xsd:annotation>
</xsd:element>

<xsd:element name="calculated" type="Calculated" minOccurs="0" maxOccurs="1">

<xsd:annotation>

<xsd:documentation>
Calculated schedules.

scchoetmre et
</xsd:annotation>
</xsd:element>
<xsd:element name="extensions" type="Extensions" minOccurs="0" maxOgc¥rs="1
<xsd:annotation>

<xsd:documentation>
You can add extend RTZ by adding your own elements from another schemg
here.

</xsd:documentation>
</xsd:annotation>
</xsd:element>
xsd:sequence>
sd:attribute name="id" type="xsd:nonNegativelnteger! \yée="required">
<xsd:annotation>

<xsd:documentation>
Schedule name.

</xsd:documentation>
</xsd:annotation>
xsd:attribute>
sd:attribute name="name" type="xsd:string">
<xsd:annotation>

<xsd:documentation>
Schedule name.

</xsd:documentation>
</xsd:annotation>
xsd:attribute>
d:complexType>

"Manual" element §ype definition -->

:complexType pame~="Manual">
sd:annotatiqn>
<xsd:documéntation>User defined schedule parameters.</xsd:documentation>
xsd:annegtdtion>
sd:segquence>
<xsgrelement name="sheduleElement" type="ScheduleElement"
1Occurs="1" maxOccurs="unbounded">

<xsd:annotation>

<xsd:documentation>
Manual schedule leg definition.

</xsd:documentation>
</xsd:annotation>
</xsd:element>

<xsd:element name="extensions" type="Extensions" minOccurs="0" maxOccurs="1">

<xsd:annotation>

<xsd:documentation>
You can add extend RTZ by adding your own elements
from another schema here.

</x%xsd:documentation>
</xsd:annotation>
</xsd:element>

</xsd:sequence>
</xsd:complexType>

<l--
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"Calculated" element type definition -->

===
:complexType name="Calculated">
sd:annotation>

<xsd:documentation>
Calculated schedule parameters.

</xsd:documentation>
xsd:annotation>
sd:sequence>
<xsd:element name="sheduleElement" type="ScheduleElement"
minOccurs="0" maxOccurs="unbounded">
<xsd:annotation>
<xsd:documentation>

</x%xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="extensions" type="Extensions" minOccurs="0" maxQcturs="1"
<xsd:annotation>
<xsd:documentation>
You can add extend RTZ by adding your own elements
from another schema here.
</x%xsd:documentation>
</xsd:annotation>
</xsd:element>
xsd:sequence>
d:complexType>

-
"ScheduleElement" element type definition #£H>
—%>

:complexType name="ScheduleElement">
sd:sequence>
<xsd:element name="extensions" typez{EXtensions" minOccurs="0" maxOccurs="1

<xsd:annotation>

<xsd:documentation>
You can add extend RTZ by‘'adding your own elements from another schemas:
here.
</x%xsd:documentation>

</xsd:annotation>
</xsd:element>
xsd:sequence>
sd:attribute name=fwaypointId" type="xsd:nonNegativeInteger" use="required"
<xsd:annotation>

<xsd:documeptation>Unique waypoint identifier.</xsd:documentation>
</xsd:annotatilen>
xsd:attribite>
sd:attrjikRdté name="etd" type="xsd:dateTime">
<xsd:annhotation>

<¥8ds documentation>
UTC estimated departure time in ISO 8601 format.

M xsd:documentation>

</

</xsd:annotation>
xsd:attribute>

<xsd:attribute name="etdWindowBefore" type="xsd:time">

</

<xsd:annotation>

<xsd:documentation>
Describes the uncertainty of the predicted ETD after optimization.

</xsd:documentation>
</xsd:annotation>
xsd:attribute>

<xsd:attribute name="etdWindowAfter" type="xsd:time">

</

<xsd:annotation>

<xsd:documentation>
Describes the uncertainty of the predicted ETD after optimization.

</xsd:documentation>
</xsd:annotation>
xsd:attribute>

<xsd:attribute name="eta" type="xsd:dateTime">
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<xsd:annotation>

<xsd:documentation>
UTC estimated arrival time in ISO 8601 format.

</xsd:documentation>
</xsd:annotation>

</xsd:attribute>
<xsd:attribute name="etaWindowBefore" type="xsd:time">

<xsd:annotation>

<xsd:documentation>
Describes the uncertainty of the predicted ETA after optimization.

</xsd:documentation>
</xsd:annotation>

</xsd:attribute>

<X

e L - 1 ade it eheyp Pt @ga Ll o 1.
<xsd:annotation>

<xsd:documentation>
Describes the uncertainty of the predicted ETA after optimization.

</xsd:documentation>
</xsd:annotation>
xsd:attribute>
sd:attribute name="stay" type="xsd:time">
<xsd:annotation>

<xsd:documentation>Stay time on WP.</xsd:documentation>
</xsd:annotation>
xsd:attribute>
sd:attribute name="speed" type="SpeedType">
<xsd:annotation>

<xsd:documentation>True speed in knots.</xsdiyfoctmentation>
</xsd:annotation>
xsd:attribute>
sd:attribute name="speedWindow" type="xsdsdecimal">
<xsd:annotation>

<xsd:documentation>
Describes the uncertainty of the!predicted speed after optimization in |

</xsd:documentation>
</xsd:annotation>
xsd:attribute>
sd:attribute name="windSpeed(™)type="SpeedType">
<xsd:annotation>
<xsd:documentation>Trué ywind speed in metres per second.</xsd:documentatig
</xsd:annotation>
xsd:attribute>
sd:attribute namesz\windDirection" type="CourseType'">
<xsd:annotationg
<xsd:documefitation>True wind direction in degrees.</xsd:documentation>
</xsd:annotasdion>
xsd:attridube>
sd:attrfibBute name="currentSpeed" type="SpeedType'">
<xsd:adpotation>
<ksd:documentation>Current speed in knots.</xsd:documentation>
</¥sd:annotation>

tnots.

n>

2

<

e ] -
Tt ottt

<xsd:attribute name="currentDirection" type="CourseType'">

<xsd:annotation>
<xsd:documentation>Current direction in degrees.</xsd:documentation>
</xsd:annotation>

</xsd:attribute>
<xsd:attribute name="windLoss" type="SpeedType'">

<xsd:annotation>
<xsd:documentation>Speed loss caused by wind in knots.</xsd:documentation>
</xsd:annotation>

</xsd:attribute>
<xsd:attribute name="waveLoss" type="SpeedType">

<xsd:annotation>
<xsd:documentation>Speed loss caused by wave.</xsd:documentation>
</xsd:annotation>

</xsd:attribute>
<xsd:attribute name="totalLoss" type="SpeedType'">
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<xsd:annotation>
<xsd:documentation>Total speed loss.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="rpm" type="xsd:nonNegativeInteger">
<xsd:annotation>
<xsd:documentation>Advised Engine RPM.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="pitch" type="xsd:integer">
<xsd:annotation>
<xsd:documentation>Advised Engine Pitch.</xsd:documentation>
</xsd:annotation>

</xsd:attribute>
<dqsd:attribute name="fuel" type="xsd:decimal"> A
<xsd:annotation> Qy

<xsd:documentation>Predicted fuel consumption on 1eg.</xsd:documen%t'on>

</xsd:annotation> '\
</xsd:attribute> Q
<Hysd:attribute name="relFuelSave" type="xsd:decimal"> ’(l/

<xsd:annotation> /\b‘
N

<xsd:documentation>
Relative fuel saving after optimization in percent. 6\

</xsd:documentation>

</xsd:annotation> @C)
</xsd:attribute> s\\
<ysd:attribute name="absFuelSace" type:"xsd:decimale
<xsd:annotation>

<xsd:documentation> Q

Absolute fuel saving after optimizatio
</xsd:documentation> \\
</xsd:annotation> &0
</xsd:attribute> Q)
<ysd:attribute name="Note" type="xsd:!\&ing">
</xsd:attribute>

</xdd:complexType> A’\Q)

<1-- -0

<!-q4 Course type definition —ﬁg

<!- *\G>

<xsd:simpleType name="Cou€s}fype">
<¥sd:annotation> *

<xsd:documentatic§80urse type in degrees.</xsd:documentation>
< xsd:annotation>o

<ysd:restrictio ase="xsd:decimal">
<xsd:minInglBsive value="0.0"/>
<xsd:max usive value="360.0"/>
< xsd:res@Lction>
</xdd:si Type>

</xsd{ x\%»ma>

S.7 Basic RTZ route example

<?xml version="1.0" encoding="UTF-8"7?>
<route xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xmlns="http://www.cirm.org/RTZ/1/0" version="1.0"
xsi:schemalocation="http://www.cirm.org/RTZ/1/0 rtz.xsd">
<routeInfo routeName="AROUNDtheSKAGEN"/>
<waypoints>
<defaultWaypoint radius="0.1">
<leg portsideXTD="0.1" starboardXTD="0.1"/>
</defaultWaypoint>
<waypoint id="15" revision="1">
<position lat="53.0492" 1on="8.87731"/>
</waypoint>
<waypoint id="52" revision="3">
<position lat="53.0513" 1on="8.87509"/>
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<leg portsideXTD="0.3"
safetyContour="11.20000000"

geometryType="Orthodrome" />
</waypoint>

<waypoint id="1" revision ="1"

<position lat="53.5123"

name="To

<leg portsideXTD="0.1" starboardXTD=
</waypoint>
<waypoint i1id="5" revision ="3" name="To

<position lat="53.0492"
<leg portsideXTD ="0.1"
safetyContour ="11.20000000"

geometryType="Orthodrome" />

starboardXTD="0.3"
safetyDepth="22.20000000"

the pier">

lon="8.11998" />

"0.1"/>

the pier">

lon="8.87731"/>
starboardXTD
safetyDepth ="22.20000000"

="p.1"

ey
</waypoints> A
<gchedules> \/
<schedule id="1" name="Schedulel"> <2~
<manual> NSD
<sheduleElement waypointId="15" etd="2002-11-17T15:25: ">
<sheduleElement waypointId="15" eta="2002-11-17T15:25!592" />
</manual> /\ :
<calculated/> '\
</schedule> %'\
<schedule id="2" name="Schedule2">
<manual> <:)
<sheduleElement waypointId="15" etd="200 5&;‘17T15:25:OOZ" />
<sheduleElement waypointId="15" eta="20€§¥12—17T15:25:OOZ" />
</manual> <Z
<calculated>
<sheduleElement waypointId="15" e<a='2002-11-17T15:25:OOZ"
speed="11.34520000" /> N
<sheduleElement waypointId="1 \)éta="2002-12-17T15:25:OOZ"
speed="12.66635112" /> Qb
</calculated> ®
</schedule> \ﬁ\
</|Ischedules> ’\Q)
<gdxtensions/>
</roufe> XS>
N~
S.8 | Example of the RTZ noute with embedded extensions
<?xml |[version="1.0" en ‘Sng="UTF—8"?>
<routq xmlns:xsi="ht /www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://www.cirm.org/RTZ/1/0" version="1.0"
xsi:sch ocation="http://www.cirm.org/RTZ/1/0 rtz.xsd">
<fouteInfo teName="AROUNDtheSKAGEN" />
<Waypoin
<d ltWaypoint radius="0.1">
<leg portsideXTD ="0.1" starboardXTD ="0.1"/>
defaultWaypoint>
waypotitnt ta=“I5*—Tevistonr—-t
<position 1lat="53.0492" 1on="8.87731"/>
<leg portsideXTD="0.1l" starboardXTD="0.1"
safetyContour="11.20000000"
safetyDepth="22.20000000" geometryType="Loxodrome"/>
</waypoint>
<waypoint 1d="52" revision="3">
<position lat="53.0513" 1lon="8.87509"/>
<leg portsideXTD="0.3" starboardXTD="0.3"
safetyContour="11.20000000"
safetyDepth="22.20000000" geometryType="Orthodrome" />
</waypoint>
<waypoint id="1" revision="1" name="To the pier">
<position lat="53.5123" 1on="8.11998"/>
<leg portsideXTD ="0.1" starboardXTD ="0.1"/>
</waypoint>
</waypoints>

<schedules>
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<schedule id="1" name="Schedulel">
<manual>
<sheduleElement waypointId="15" etd="2002-11-17T15:25:00Z2"/>
<sheduleElement waypointId="1" eta="2002-11-17T15:25:00Z"/>
</manual>
<calculated/>
</schedule>
<schedule id="2" name="Schedule2">
<manual>
<sheduleElement waypointId="15" etd="2002-11-17T15:25:002"/>
<sheduleElement waypointId="15" eta="2002-12-17T15:25:00Z2"/>

</manual>
<calculated>
<sheduleElement waypolintld="13" etd="2002-11-17/T15:25:002"
speed="11.34520000"/> A
<sheduleElement waypointId="15" eta="2002-12-17T15:25:00Z" Q}/
speed="12.66635112"> <O
<extensions> '\
<extension manufacturer="Acme" version="2.1" Q

name="Int-681EA94E-C27A-4CCA-A4 05—983DA2& E Ccé6">

<struct name="xxx"> /\

<Param name="x" value="y" />
</struct> 6\
</extension> C)
</extensions> @
</sheduleElement> 5\\
</calculated> O

<extensions/>

</schedule> QQ

</schedules> Q

<gdxtensions> Q\\

<extension manufacturer="Acme" versio 1.0"
name="Internal-C93B70B2-D733- 937C-639472E2C6CF">

<saypoint id="15" rev="1" link=" &.//symbols.png"/>

</extension> §

</extensions> A’\@
</route>
xO

S.9 | UML model of the Route exchange format

Figurd S.3 gives the WUnified Modelling Language diagram for the route exchange format
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GM_Point Integer Real CharacterString Time Date DateTime Boolean
+:at : RReall +value[1] :int | |+value : double | [+value[1..*] : char | [+value[1]: double| [+value[1]: double | [+value[1] : double | [+value[1] : bool
+lon : Rea

- 1 Route
«enumeration»
GeometryType ’+version[1] : CharacterString >
+Loxodrome +extensions[0..1] : Extensions 1 1
+Orthodrome
1
1 Routelnfo
0.1 +routeName[1] : CharacterString
" +routeAuthor[0..1] : CharacterString
Waypoints Schedules +routeStatus[0..1] : CharacterString
+extensions[0..1] : Extensions +extensions[0..1] : Extensions +validityPeriodStart[0..1] : DateTime
’ +validityPeriodStop[0..1] : DateTime|
1 1 1 +vesselName[0..1] : CharacterString
0.1 0.* +vesselMMSI[0..1] : Integer
+vessellIMO[0..1] : Integer
- +vesselVoyage[0..1] : CharacterString
DefaultWaypoint Schedule +vesselDisplacement[0,.1] : Integer
+radius[d..1] : Real +id[1] : Integer +vesselCargo[0«=1}\; Integer
+extensi¢ns[0..1] : Extensions +namel0..1] : CharacterString +vesselGM[0.4] i Real
' +extensions[0..1] : Extensions +optimizatiopMethod[0..1] : CharacferString
’ Q +vesselMaxRoll[0..1] : Integer
15« o1 1 1 o1 +vesselMaxWave(0..1] : Real
+vesselMaxWind[0..1] : Real
+vesselSpeedMax(0..1] : Real
Waypoint Manual Calculated +vesselServiceMin[0..1] : Real
+id[}] : Integer +extensions[0..1] : Extensions| [+extensions[0..1] : Extensions +vesseIServiceM§x[0..l]  Real )
revision[0..1] : Integer +routeC'hangesHlstory[O‘.'l] : CharacferString
+nafne[0..1] : CharacterString N .; 4.1 +extensions[0..1] : Extensions
+radius[0..1] : Real 1.* 0.*
+pogition[1] : GM_Point <777777777
+exfensions[0..1] : Extensions } ScheduleElement
I
1 | [+waypointid[1] : Integer
0.1 } +etd[0..1] : DateTime
0.1 | [+etdWindowBefore[0..1] : Time
‘ | |+etdwindowAfter[0..1] : Time
Leg } +eta[0..1] ; DateTime
| |+etaWindowBefore[0..1] : Time .

+stardoardXTD[0..1] : Real | |+etaWiddowAfter[0..1] : Time Extension

+port$ideXTD[0..1] : Real I |+stayfo..1] : Time +manufacturer[1] : CharacterString

+safefyContourl0..1] : Real | {speed[0..1] : Real +name[1] : CharacterString
+safefyDepth[0..1] : Real L [¥speedWindow[0..1] : Real +version[0..1] : CharacterString
+geompetryType[0..1] : GeometryType ; +windSpeed[0..1] : Real

+speefMin[0..1] : Real ' “|+windDirection[0..1] : Real 0.*

+speefiMax[0..1] : Real +currentSpeed|0..1] : Real

+draught[0..1] : Real +currentDirection[0..1] : Real

+draughtForward[0..1] : Real +windLoss[0..1] : Real

+draughtAft[0..1] : Real +waveLoss[0..1] : Real Extensions

+statifUKC[O..1] : Real +totalLoss[0..1] : Real

+dyngmicUKC[0..1] : Real +rpm[0..1] : Real

+masthead([0..1] : Real +pitch[0..1] : Integer

+legR¢port[0..1] : CharatterString +uel[0..1] : Real

+leginfo[0..1] : CharpaeterString +relFuelSave[0..1] : Real

+legNptel[0..1] : CharacterString +absFuelSace[0..1] : Real

+legNpte2[0.,1]% CharacterString +note[0..1] : CharacterString

+extepsions[Q..1] : Extensions +extensions[0..1] : Extensions IEC

Figure S.3 — UML diagram



https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

T.A1

The

IEC 6
RTZP
<CR>

- 242 - IEC 61174:2015 RLV © IEC 2015

Annex T
(normative)

Interface for reporting route transfer

Route encapsulation format for transmitting RTZ over IEC 61162-450

route shall be sent as a data block (‘binary image’, “RaUdP”) according to

4

162-450. where the DataType is set to ‘application/xml’ for RTZ or ‘application/zip’ for

accepf any “1.y” subversions, but issue a caution for “x.y” when x > 1. AdditionalNines
status|indication field can be used to optionally indicate for example error conditions o
status|information. For RTZ and RTZP refer to Annex S.

The s

at insfallation. A receiver shall per default receive on the same 'multicast address
configured at installation.

The status indication field shall be “RTZ/1.0” or “RTZP/1.0” as applicable terminafed by
LF>. The “1.0” is the version field of the header or status field, where a receivel shall

in the
il other

ender shall use the multicast address default 239.192.0.25 port ;60025 or as conflgured

or as

A manufacturer may provide re-transmittable data blocks “RrUdP” as an option. The gender

shall

use the multicast address default 239.192.0.30 port 60030 or as configujed at

installption. A receiver shall per default receive op~the same multicast address |or as
configured at installation.
Examples of timing are shown in Figure T.1.
SRRT A Xy, 1.AA
Recpiver | An example of route transfer using a single RRT as responsg

Senfder

| | SoRRT,Axy I

SoRRTANY.1LAP  BoRRTAXy 1. AA

Reckiver | |

Senfer

| SoxxRRT, A2y, 1,

time

An example of route transfer using double RRT as responsge

AR example with 2 times retransmission by application Ievel decision

$xxRRT A xy.1, . E-N 3xxRRT A xy. 1. EN $xxRRT A xy 1, AP $xxRRT.A xy. 1, AA

Receiver | | | |

Sen

der

Al | SRRTAXY, ... | $xxRRT.AXy,1.., ﬁ@ | SxxRRT.Axy,1...

time

timi

Figure T.1 — Examples of timing for route transfer

e

IEC
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T.2

RRT - Report route transfer

NOTE Referto IEC 61162-1 for a possible later version of this sentence.

This sentence is used as to notify a device about a route transmission and to report the status
of a received route transmission.

When the sentence is used to inform or notify a device that a monitored route has been sent
to that device, data fields 5 and 6 shall be null. When the sentence is used to inform or notify
a device that an alternate route has been sent to that device, data fields 4, 5, and 6 shall be
null. When the sentence is used to report the status of receiving and processing a monitored
route Vi i i i i report
the status of receiving and processing an alternate route by the receiving device all d.al\a fields

excepf data field 4 are required. In this case data field 4 shall be null. Qy

was npt powered when a route was sent over the network and thus will |

ave the|latest

The sgntence may also be used to request route information for the caseﬁ§\an ECDI]S that
h

informlation.
X\

.

After power on, an ECDIS shall send one or more sentence@ith a ‘Q" to ask|for a

respond with an empty ‘M’

retrangmission. A receiver on receiving a sentence with a ‘Q’@ resend any monitorgd and

alternate route. If no route is being monitored, the receiver
sente{ce ($--RRT,M,,,,,*hh<CR><LF>). If no alternate rogse is active, then an empty ‘A’
sentence shall be sent.

Comments: @

1)

Q‘(
$--RRT, a, c-c, c-c, c-c, a, @ *hh<CR><LF> Q

L Ap;\@ﬁOﬂ status of transferred route 6)

E{k@transfer status of transferred route )

-+id of current waypoint 4)

\;\\%ersion of the transferred route 3)

xO

—— Name of transferred route 2)

C\}‘O Reported transfer type 1)

-

Reported type of tra ed route. This field should not be null.

M # Monitored route\*

A H Alternate for editing

Q F Quer ansmitting any monitored or alternative route for editing

Name ansferred route. Max. 30 characters. This field should not be null except for a query or to |ndicate
that\ ute is monitored in response to a query.

Version of transferred route. Max. 20 characters. This field should not be null except for a query or to indicate
that no route is monitored in response to a query.

id of current waypoint for monitored route. Max. 10 characters. This field is null for alternate routes for editing.

File transfer status of transferred route. This field shall be null when informing the transfer of a route. The
following values are used for reporting the reception status:

A = successful reception of the route file transfer;
E = error in reception of the route file transfer.

Status of the intended application of the transferred route. This field shall be null when informing the transfer
of a route. The following values are used for reporting the reception status:

A = content of the received route accepted and valid;
V = content of received route rejected;
P = pending, application level has not yet evaluated the received route;

N = not applicable. This is used when reporting the reception status and when the file transfer status of the
transferred route indicated an error in the reception of the route file transfer.
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Annex U
(normative)

Sentences used by SafetyNET

General

to IEC 61162-1 for a possible later version of this sentence.
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compd

The ¢
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u.2
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rological forecasts, Search and Rescue (SAR) information amd‘other urgent g
I messages to other shipboard equipment. (b'\

Q/C)
SM1 — SafetyNET Message, All ShipsINavArea‘\\
®)

M1 sentence is used to report MSI messages ad{%sed to all ships as a general
vide an area designation as described in cc{@ ent 14 below, based upon th
e Code value of zero (00) or thirty one (31).\§\

b\

M1 sentence contains qualifying info%(ggﬁon related to the MSI message body
ponding SMB sentence(s). This in s the identification of the source of th
ge, purpose and scope of the M@l*message, and date/time of receipt. One or
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Address code”’—I

$--SM1T, A, X.X,XXXXXX, XXX, X,X,XX,XX,XXXX,XX,XX,XX,XX,Xx*hh

L— Minute™
Hour'®

Presentation code®

Service code”’

Priority code®

Ocean region code®
Land Earth Station (LES) ID¥

LES Unique messagé sequence number

Unique message. nUmber?’
MSI Status')

Commgnts:

1) The¢ MSI Status field confirms if the entire Marine Safety Information Message has been or has n
cofrectly and completely received by the EGC Termin@l,

A 4 MSI Message complete: all data fields in this"sentence and associated SMB sentences are compl
valid.

V 4 MSI Message not complete: some data\fi€lds in this sentence may be null or set to an unknown §
some characters within the MSI message body within the associated SMB sentences may be repr
by the underscore “_” character.

2) This data field contains the Uniqué Message Number generated by the receiving EGC Terminal, sor]
referred to as a Mobile Earth Statien (MES) or Ship Earth Station (SES). This is a variable length integ
with no decimal place or decimal digits. The maximum size of this field is 6 digits. This same data
conmtained in the SMB sentence. This field shall not be null.

3) The Unique Message Ségquence Number is assigned by the Land Earth Station (LES) originating t
message. This field i§"atways 6 fixed digits, requiring zero fill if the value from received from the LES (
lesp than 6 digits. €or~éxample, if the LES broadcast a 5 digit number “10345”, it would be represente
dafa field as “010345”, both having the same numeric value. If any portion of the Unique Message Ss¢
Number is recéied in error (i.e. due to satellite radio link interference) or unknown by the EGC Termin|
thi$ field shall be null.

4) This field contains the 3-digit numeric ID of the LES that originated this MSI message. This field is a
fix¢d digits, requiring zero fill if the value from received from the LES contains less than 3 digits. If any

bt been

pte and

tate, or
bsented

hetimes
br value
field is

his MSI
ontains

in this
quence
al, then

ways 3
portion

of {he\MES ID is received in error (i.e. due to satellite radio link interference) or unknown by the EGC Tjg

rminal,

then this field shall be null.
5) Ocean Region code. This field shall not be null.
0 = Atlantic Ocean Region — West
1 = Atlantic Ocean Region — East
2 = Pacific Ocean Region
3 = Indian Ocean Region
4 — 7 = Reserved
8 = Unknown
9 = All ocean regions
6) Priority code of the MSI message. This field shall not be null.
1 = Safety
2 = Urgency

3 = Distress
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4 -8 = Reserved

9 = Unknown

7) The fixed two-digit Service code identifies the type of this MSI message and corresponds to one specific
address area (see comment 14). This field is set to null for all other Service Code values.

Service Code Type of service

00

All ships (general call)

31

NAVAREA/METAREA warning, MET Forecast, or Piracy warning to
NAVAREA/METAREA

8) The Presentation code is a fixed two-digit numeric value that defines the language to be used for presentation

of this MSI message. Current definitions are provided below.

Presentation Code Value Language A

International Alphabet Number 5. Qy

9) Yepr of message reception UTC (4 fixed digits). Q
) Month of message reception UTC (2 fixed digits, 01 to 12). .(1/
) Daly of message reception UTC (2 fixed digits, 01 to 31). '<\b‘
12) Hopr of message reception UTC (2 fixed digits, 00 to 23). '\
)
)

Miute of message reception UTC (2 fixed digits, 00 to 59). Q)

This field contains a fixed two-digit Address code/NAVAREA/METAR&;C% is dependent upon the
codle value provided in data field 7 as follows: g\
®)

Service

skrvice Code Value (data field 7) Address&{&\value and meaning (data field 14)

00

. X
00 — All Shlps\\\

31

01 to 21 — NAVAREA/METAREA number.
22 to @Qﬁeserved for future address code assignments.

All otHer values or null This\data field is set to null.

u.3

™
xO
SM2 - SafetyNET Me{\é‘ge, Coastal Warning Area

The SM2 sentence is used to report MSI messages containing navigational, meteorologi
piracy|coastal warning escribed in comments 14, 15, and 16 below, based upon thHe MSI
Servide Code value rteen (13).

This

corregpondi
messdge,
SMB ge

-

IM2 sent contains qualifying information related to the MSI message body
B sentence(s). This includes the identification of the source of th

es shall always follow this sentence. This sentence and related SMB senf

cal, or

in the
e MSI

ose and scope of the MSI message, and date/time of receipt. One orf more

ences

are linked by the Unique Message number generated by the receiving EGC Termindl data
field included in both sentences.
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Commgnts:

1)

Coastal warning subject indicator'®
Coastal warning area'”
Coastal warning NAVAREA/METAREA”’_'_‘

$--SM2, A, X. X, XXXXXX, XXX, X,X,XX,XX,XXXX,XX,XX,XX,XX,XX,a,a*hh

L— Minute™
Hour™
11)

Day

Month'®

Year”

Presentation code®

Service code”’

Priority code®

Ocean region code”
Land Earth Station(LES) ID*

LES Unique message sequence number

Unique message number?
MSI Statiis!’

The MSI Status field confirms if the entire Marine Safety Information Message has been or has n¢t been
coffrectly and completely received by the EGC Termihal.

A 4 MSI Message complete: all data fields in thi§ sentence and associated SMB sentences are complete and
valid.

V 94 MSI Message not complete: some data-fields in this sentence may be null or set to an unknown dtate, or
some characters within the MSI message body within the associated SMB sentences may be reprgsented
by the underscore “_” character:

This data field contains the Unigue“Message Number generated by the receiving EGC Terminal, sopetimes
referred to as a Mobile Earth Station (MES) or Ship Earth Station (SES). This is a variable length integ¢r value
with no decimal place or decimal digits. The maximum size of this field is 6 digits. This same data|field is
conmtained in the SMB senteRee. This field shall not be null.

The Unique Message~Sequence Number is assigned by the Land Earth Station (LES) originating this MSI
message. This field is<always 6 fixed digits, requiring zero fill if the value from received from the LES dontains
lesk than 6 digitsg.Kof example, if the LES broadcast a 5 digit number “10345”, it would be represented in this
dafa field as “@M0345”, both having the same numeric value. If any portion of the Unique Message Sqquence
Number is rgcejved in error (i.e. due to satellite radio link interference) or unknown by the EGC Terminfl, then
thi$ field shall"be null.

This field_contains the 3-digit numeric ID of the LES that originated this MSI message. This field is ajways 3
fix¢\digits, requiring zero fill if the value from received from the LES contains less than 3 digits. If any|portion
of ttret=ES+B-tsrecetved-mrerror \i.t;. ttretosatettiteradiotink illtdlfdlcllbc} OTtHTRITOWT 'uy the 66 T»,rminal,

then this field shall be null.

Ocean Region code. This field shall not be null.
0 = Atlantic Ocean Region — West

1 = Atlantic Ocean Region — East

2 = Pacific Ocean Region

3 = Indian Ocean Region

4 — 7 = Reserved

8 = Unknown

9 = All ocean regions

Priority code of the MSI message. This field shall not be null.
1 = Safety

2 = Urgency
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Distress

4 -8 = Reserved

9=

Unknown

7) The fixed two-digit Service code identifies the type of this MSI message and corresponds to the coastal
warning area (see comments 14, 15, and 16). This field is set to null for all other Service Code values.

Service Type of service
Code
13 Navigational, Meteorological, or Piracy Coastal warning

8) The Presentation code is a fixed two-digit numeric value that defines the language to be used for p & Entation
of fhis MSI message. Current definitions are provided below.

Presentation Code Value Language <n
00 International Alphabet Number 5. (\
NP

9) Yepr of message reception UTC (4 fixed digits). /\b(‘

10) Mopnth of message reception UTC (2 fixed digits, 01 to 12). '\'\

11) Dal of message reception UTC (2 fixed digits, 01 to 31).

12) Hopr of message reception UTC (2 fixed digits, 00 to 23). Q/C)

13) Minute of message reception UTC (2 fixed digits, 00 to 59). \

14) The¢ Coastal warning address consists of three fields, where th |eQ|dent|f|es the NAVAREA/METAREA with
a range from 01 to 21. This field is a two-digit numeric f|e|d taining the first two digits (X1X2) ffom the
trapsmitted message’s “4 alphanumeric coastal warnin a address X1X2B1B2” that idenfify the
NAVAREA/METAREA. (See IMO, International SafetyNET, nual). This field shall null if there is an ferror in
thg received NAVAREA due to satellite radio link interfer or if the Service Code field is not 13.

15) Th¢ Coastal warning area is a single alpha charact s1%Id and has a range from A to Z. This is the|second
field (third character) from the transmitted m%e’s “4 alphanumeric coastal warning area fddress
X1K2B1B2". This field shall null if there is an erro the received Coastal warning area due to satellife radio
link interference or if the Service Code field is 13. The coastal warning area associated with this cljaracter
field is defined in the “MASTER PLAN SHORE-BASED FACILITIES FOR THE GLOBAL MARITIME
DI$TRESS AND SAFETY SYSTEM (GMD ASTER PLAN)”, (IMO GMDSS.1/Circ.14).

16) Th¢ Coastal warning subject indicator ?Sgsingle alpha character field and has a range from A to Z. This is the
thifd field (fourth character) from ransmitted message’s “4 alphanumeric coastal warning area fddress
X1K2B1B2". This field shall null_i re is an error in the received subject indicator due to satellite rgddio link
int¢rference or if the Service 0(9 ield is not 13.

A = Navigational war%
B= Meteorologlcal@ ings
C = Ice report
D = Searc escue information, and acts of piracy warnings
E= Met ogical forecasts
F=Ri ervice messages
S
H=tORANTTESSaUES
| = not used
J = SATNAV messages
K = Other electronic navaid messages
L = Other Navigational warnings — additional to subject indicator code (c;) of A
V, W, X, Y = Special services allocation by the International SafetyNET Panel
Z = No messages on hand
U.4 SM3 - SafetyNET Message, Circular Area Address

The SM3 sentence is used to report MS|I messages containing a shore-to-ship distress alert,
or navigational, meteorological, or piracy warning, or SAR coordination to a circular area as
described in comments 14, 15, 16, and 17 below, based upon the MSI Service Code values of

either

fourteen (14), twenty-four (24) or forty-four (44).
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This SM3 sentence contains qualifying information related to the MSI message body in the
corresponding SMB sentence(s). This includes the identification of the source of the MSI
message, purpose and scope of the MSI message, and date/time of receipt. One or more
SMB sentences shall always follow this sentence. This sentence and related SMB sentences
are linked by the Unique Message number generated by the receiving EGC Terminal data
field included in both sentences.

Circular Area Address, Radius in NM"*'")
Circular Area Address, Centre Longitude — E/W14).16)

Circular Area Address, Centre Latitude — N/S'*""™®

MAA_A LLLL L1 Xlala
$-- \UEO I & W S, Y/ V V. \V \V\V, S, V.V S W, W,V SV VW, V, V.V, S VI,V WY, v SV v e L L L FAAAA S A ST IR L

L— Minute™
Hour™

11)

Day
Month'?

Year”

Presentation code®

Service code”’

Priority'code®

Ocean'region code®
Land Earth Station (LES) ID¥

LLES Unique message sequence number®

Unique message number?’
MSI Status"

Commgnts:

1) The¢ MSI Status field confirms\if)the entire Marine Safety Information Message has been or has npt been
coffrectly and completely received by the EGC Terminal.

A 4 MSI Message complete? all data fields in this sentence and associated SMB sentences are complete and
valid.

V 94 MSI Message ot Complete: some data fields in this sentence may be null or set to an unknown dtate, or
some charaeters within the MSI message body within the associated SMB sentences may be reprg¢sented
by the undefscore “_” character.

2) This data<figld contains the Unique Message Number generated by the receiving EGC Terminal, sorhetimes
referred(toas a Mobile Earth Station (MES) or Ship Earth Station (SES). This is a variable length integ¢r value
with o decimal place or decimal digits. The maximum size of this field is 6 digits. This same data|field is
contawied in the SMB sentence. This field shall not be null.

3) The Unique Message Sequence Number is assigned by the Land Earth Station (LES) originating this MSI
message. This field is always 6 fixed digits, requiring zero fill if the value from received from the LES contains
less than 6 digits. For example, if the LES broadcast a 5 digit number “10345”, it would be represented in this
data field as “010345”, both having the same numeric value. If any portion of the Unique Message Sequence
Number is received in error (i.e. due to satellite radio link interference) or unknown by the EGC Terminal, then
this field shall be null.

4) This field contains the 3-digit numeric ID of the LES that originated this MSI message. This field is always 3
fixed digits, requiring zero fill if the value from received from the LES contains less than 3 digits. If any portion
of the LES ID is received in error (i.e. due to satellite radio link interference) or unknown by the EGC Terminal,
then this field shall be null.

5) Ocean Region code. This field shall not be null.
0 = Atlantic Ocean Region — West
1 = Atlantic Ocean Region — East
2 = Pacific Ocean Region

3 = Indian Ocean Region
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4 — 7 = Reserved
8 = Unknown

9 = All ocean regions

6) Priority code of the MSI message. This field shall not be null.
1 = Safety
2 = Urgency
3 = Distress
4 -8 = Reserved
9 = Unknown

7) The fixed two-digit Service code identifies the type of this MSI message and corresponds to a circular area
ad{iress (see comments ; ; ,an ~ This T1ield IS set to null Tor all other Service Code va& .

V'
Sgrvice Type of service %Q‘
Code r\'\
14 Shore-to-Ship Distress Alert to a circular area N .(1>)
24 Navigational, Meteorological, or Piracy warning to a circular areak/\\)‘
44 SAR Coordination to a circular area (.'\\
J
8) The Presentation code is a fixed two-digit numeric value that defines th Igéuage to be used for presg¢ntation
of fhis MSI message. Current definitions are provided below. \
Presentation Code Value / O\ Language
00 Internatig\@lphabet Number 5
. o N

9) Yepr of message reception UTC (4 fixed digits). o\

10) Mohnth of message reception UTC (2 fixed digits, 01 ta 12).

11) Dajl of message reception UTC (2 fixed digits, 01 @ )-

12) Hopr of message reception UTC (2 fixed digits to 23).

13) Minute of message reception UTC (2 fixedQ’ s, 00 to 59).

14) The Circular Area Address within an In sat-C transmitted MSI message is a fixed ten-digit field cons{sting of
eight-numeric digits and two-alpha digits?” Example: A circle centered at latitude of 56°N and longitude ¢f 34°W
with a radius of 35 nautical miles_ resented as “56N034W035” from the form “D1D2LaD3D4D5LoR[IR2R3”
(S¢e IMO International Safety anual). Comments 15 — 17 describe how this information is apportioned to
stagndard IEC 61162 data fields.

15) The¢ Centre Latitude and@(u’de direction (N/S) is from the first three characters of the transmitted LCircular
Ar¢a Address, “D1D2LQ 4D5LoR1R2R3". This is a fixed length field containing two digits of latitudelin units
of flegrees, with the igit minutes portion set to zeros and no decimal place or decimal minutes. A yalue of
561 N would be repges€nted as “5600,N” in the sentence. Leading zeros are required when the latitude palue is
befween 0 an grees. This field shall null if there is an error in the received Centre Latitude|due to
safellite radi interference or if the Service Code field is not 14, 24, or 44.

16) The¢ Cen ngitude and longitude direction (W/E) is from the fourth through seventh characterq of the
trapsmi Circular Area Address, “D1D2LaD3D4D5LoR1R2R3". This is a fixed length field containir]g three
digfit ngitude in units of degrees, with the two digit minutes portion set to zeros and no decimal glace or
degi minutes. A value of 34° W would be represented as “03400,W” in the sentence. Leading zer{(s) are
required when the longitude value is between 0 and 99 degrees. This field shall null if there is an error in the
received Centre Longitude due to satellite radio link interference or if the Service Code field is not 14, 24, or
44.

17) The Radius is from the last three characters of the transmitted Circular Area Address,
“D1D2LaD3D4D5LoR1R2R3”. This is a three digit fixed length numeric field containing the radius in units of
nautical miles A value of 035 would be represented as “035” in the sentence. Leading zero(s) are required
when the radius value is between 0 and 99 degrees. The maximum value for this field is 999 miles. This field
shall null if there is an error in the received Radius due to satellite radio link interference or if the Service
Code field is not 14, 24, or 44.

U.5 SM4 - SafetyNET Message, Rectangular Area Address

The SM4 sentence is used to report MSI messages containing navigational, meteorological, or
piracy warning, or SAR coordination to a rectangular area as described in comments 14), 15),
16), 17), and 18) below, based upon the MSI Service Code values of either four (4), or thirty-
four (34).
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This SM4 sentence contains qualifying information related to the MSI message body in the
corresponding SMB sentence(s). This includes the identification of the source of the MSI
message, purpose and scope of the MSI message, and date/time of receipt. One or more
SMB sentences shall always follow this sentence. This sentence and related SMB sentences
are linked by the Unique Message number generated by the receiving EGC Terminal data
field included in both sentences.

Commgnts:

1)

Extent of Rectangle Area in Longitude Degrees East'*'®

Extent of Rectangle Area in Latitude Degrees North'*'"

Rectangular Area Address,
South-West Corner Longitude — E/W'*""®

Rectangular Area Address,
South-West Corner Latitude — N/S'"?

BM4, A, XX, XXXXXX, XXX, X, X, XX, XX, XXXX, XX, XX, XX, XX, |.1l,a,yyyyy.yy,a,xx,xxx*hh

L— Minute™
Hour'®

11)

L2
1
1

Day
Month'”

Year?

Presentation code®

Sérvice code”’

Priority code®

Ocean region code®
Land Earth Station (LES) ID¥

LES Unique message sequence number®

Unique message number?’
MSI Status”

The MSI Status fielg—~cerfirms if the entire Marine Safety Information Message has been or has n¢t been
cofrectly and completely received by the EGC Terminal.

A 4 MSI Message\complete: all data fields in this sentence and associated SMB sentences are complete and
valid.

V 4 MSI Message not complete: some data fields in this sentence may be null or set to an unknown dtate, or
some characters within the MSI message body within the associated SMB sentences may be reprgsented

« »

bythe underscore “_” character.

This data 1ield contains ihe Unique Message Number generaied by the receiving EGC Terminal, sometimes
referred to as a Mobile Earth Station (MES) or Ship Earth Station (SES). This is a variable length integer value
with no decimal place or decimal digits. The maximum size of this field is 6 digits. This same data field is
contained in the SMB sentence. This field shall not be null.

The Unique Message Sequence Number is assigned by the Land Earth Station (LES) originating this MSI
message. This field is always 6 fixed digits, requiring zero fill if the value from received from the LES contains
less than 6 digits. For example, if the LES broadcast a 5 digit number “10345”, it would be represented in this
data field as “010345”, both having the same numeric value. If any portion of the Unique Message Sequence
Number is received in error (i.e. due to satellite radio link interference) or unknown by the EGC Terminal, then
this field shall be null.

This field contains the 3-digit numeric ID of the LES that originated this MSI message. This field is always 3
fixed digits, requiring zero fill if the value from received from the LES contains less than 3 digits. If any portion
of the LES ID is received in error (i.e. due to satellite radio link interference) or unknown by the EGC Terminal,
then this field shall be null.

Ocean Region code. This field shall not be null.
0 = Atlantic Ocean Region — West

1 = Atlantic Ocean Region — East
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2 = Pacific Ocean Region
3 = Indian Ocean Region
4 — 7 = Reserved

8 = Unknown

9 = All ocean regions

6) Priority code of the MSI message. This field shall not be null.
1 = Safety
2 = Urgency
3 = Distress
4 -8 = Reserved
9 = Unknown A
7) The fixed two-digit Service code identifies the type of this MSI message and corresponds to a r ular area
adqfiress (see comments 14, 15, 16, 17, and 18). This field is set to null for all other Service C& valuep.
Servide Type of service <
Code ,-\Q
04 Navigational, Meteorological, or Piracy warning to a rectangular area A
34 SAR Coordination to a rectangular area AW
NY
8) The Presentation code is a fixed two-digit numeric value that defines the Ian%be to be used for pres¢ntation
of this MSI message. Current definitions are provided below. C
]
Presentation Code Value \Q/\f_/anguage
00 International Alﬁbet Number 5.

9) Yepr of message reception UTC (4 fixed digits). Q<<

10) Month of message reception UTC (2 fixed digits, 01 to 12)\\Q

11) Dal of message reception UTC (2 fixed digits, 01 to 315\0

12) Hopr of message reception UTC (2 fixed digits, 00.t QZ).

13) Minute of message reception UTC (2 fixed digits; &'to 59).

14) The¢ Rectangular Area Address within an l@rsat-C transmitted MSI message is a fixed twelve-dipit field
cofsisting of ten-numeric digits and two-al-pb digits. Example: a rectangle whose south-west corner if 60° N
angd 010° W, extending 30° nort Gnd 25° east, is coded as: 60N010W30025 from thp form
“D1D2LaD3D4D5LoD6D7D8D9D10” (See IMO, International SafetyNET Manual). Comments 15 — 18 describe
hoy this information is apportione.d\ tandard IEC 61162 data fields.

15) The¢ South-West Corner Latit@ and latitude direction (N/S) is from the first three characters| of the
trapsmitted Rectangular Area Address, “D1D2LaD3D4D5LoD6D7D8D9D10”. This is a fixed length field
conftaining two digits of de in units of degrees, with the two digit minutes portion set to zeros|and no
deg¢imal place or deci inutes. A value of 60° N would be represented as “6000,N” in the sgntence.
Legding zero(s) are ed when the latitude value is between 0 and 9 degrees. This field shall null|if there
is @n error in the recéived South-West Corner Latitude due to satellite radio link interference or if the [Service
Cofle field is notéol’ 34,

16) The¢ South- QCorner Longitude and longitude direction (W/E) is from the fourth through seventh chgracters
of fhe tran ed Rectangular Area Address, “D1D2LaD3D4D5LoD6D7D8D9D10”. This is a fixed length field
containi ree digits of latitude in units of degrees, with the two digit minutes portion set to zeros|and no
degi Cg’ace or decimal minutes. A value of 10° W would be represented as “01000,W” in the sgntence.
Legding”zero(s) are required when the longitude value is between 0 and 99 degrees. This field shall null if
thereTsam error m the Teceived South-West Cormer Congitude due 1o sateifite Tadfo Mk mterference or if the
Service Code field is not 04 or 34.

17) The Extent of Rectangle Area in Latitude Degrees is from the eighth and ninth characters of the transmitted
Rectangular Area Address, “D1D2LaD3D4D5LoD6D7D8D9D10”. This is a fixed length field containing two
digits of latitude in units of degrees North. A value of 30° would be represented as “30” in the sentence.
Leading zero(s) are required when the latitude value is between 0 and 9 degrees. This field shall null if there
is an error in the received Extent of Rectangle Area in Latitude Degrees due to satellite radio link interference
or if the Service Code field is not 04 or 34.

18) The Extent of Rectangle Area in Longitude Degrees is from the last three characters of the transmitted

Rectangular Area Address, “D1D2LaD3D4D5LoD6D7D8D9D10”. This is a fixed length field containing three
digits of longitude in units of degrees East. A value of 25° would be represented as “025” in the sentence.
Leading zero(s) are required when the longitude value is between 0 and 99 degrees. This field shall null if
there is an error in the received Extent of Rectangle Area in Longitude Degrees due to satellite radio link
interference or if the Service Code field is not 04 or 34.
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U.6

SMB - IMO SafetyNET Message Body

The SMB sentence(s) contains the MSI message body related to the qualifying information in
the preceding SM1, or SM2, or SM3, or SM4 sentence. This includes the identification of the
source of the MSI message, purpose and scope of the MSI message, and date/time of receipt.
One or more SMB sentences shall always follow a SM1, or SM2, or SM3, or SM4 sentence.
The SM1, or SM2, or SM3, or SM4 sentence and related SMB sentence(s) are linked by the
Unique Message number generated by the receiving EGC Terminal data field included in both

sentences.
$--SMB, xxx,Xxx,X,X.X,c—c*hh
= Message body™ A
—— Unique message number® Q},
L Sequential Message identifier”’, 0 to 9 '\(Q
L Sentence number?’, 001 to 999 q/Q
Name of transferred route” /\b‘

Comm¢g

1) Th
vall

Melssage

001 to 999
O

s\\<</

@)

nts: QQ

e total number of sentences field contains the numbe\Q sentences used for a MSI message, n
e “001”. This field cannot be null. N

tences that make up the MSI message, mini alue “001”. This field may be null only when th

b sentence number field identifies which sentence Lsﬁh\%er this specific SMB sentence is within the g
nber of sentences” field is “001” and no additigﬁintences are need to convey this MSI message.

b sequential message identifier field is cri to identifying groups of 2 or more sentences that n
h the same sentence formatter. This, field’s value is reset to zero when it is incremented bey
Ximum value of nine. (range 0..9). field may be null only when the “total number of sentences’
1” and no additional sentences eed to convey this MSI message.

brred to as a Mobile Earth S

h no decimal place or c@r‘nel digits. This field cannot be null.
b Message body co s ASCII characters, and code delimiters if needed, up to the maximum p¢
tence length. Fi ur, the “Unique Message Number”, is variable length field usually contaif
its. When field four“contains six digits, the message body may contain up to 53 characters includ
e delimiters racters of the MSI message text shall be represented as underscore “_” if t

nown or re
vides t Iowable number of characters in this field based upon the number of digits in the
per.

&

Total number of sentences needed to @ster the messape”),

inimum

roup of
e “total

ake up

multi-sentence message. This field is L% mented each time a new multi-sentence message is geperated
f

nd the
field is

s data field contains the U@ Message Number generated by the receiving EGC Terminal, sometimes
on (MES) or Ship Earth Station (SES). This is a variable length integ¢r value

rmitted
ing six
ng any
ey are

d in error by the EGC terminal (i.e. due to satellite radio link interference). The tablg below

Unique

(digits) Vessage Body Fiefd Stze (characters,

58

57

56

55

54

53

N|lojlo|~|w]|N

8,9 52, 51, 50



https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

— 254 - IEC 61174:2015 RLV © IEC 2015

U.7 An example of use

The example shows a typical MSI message received by an EGC Terminal at 1430 on April 5™
2012, and distributed by the SMB sentence.

<start of example>

LES 798 — MSG 5213 — Distress Alert to Area: 34N 76W 300

FROM: Maritime Rescue Coordination Centre xxx

TO: ALL SHIPS IN xxxxxxx

SAR SITREP NO: 02

FISHING BOAT 'xxx' WITH THREE PERSONS ON BOARD DEPARTED FROM xxx ISLAND ON
xxX ATTNOONTIME AND SINCE THEN NO INFORMATION ABOUT HER. PARTICULARS ... A
SHIPS|SAILING IN VICINITY ARE KINDLY REQUESTED TO KEEP A SHARP LOOK OUT N/
INFORIMING MRCC

REGARDS 5
DUTY OFFICER Q’\

AN

Inspeg¢ting the corresponding SM3 and SMB sentences would typic%’y\s ow:

<end ¢f example>

$CssM3}123456,005213,798,0,3,14,00,2012,04,05,14,30,3400,N,076,W, 3 @1
SCSsSMBJ008,001,0,123456, FROM:Maritime Rescue Coordination Centre % D"0OATO:*hh
$CSSMB}008,002,0,123456, ALL SHIPS IN xxxxxxx”"0OD"OASAR SITREP N \ ~“OD"0AFIS*hh
$CSSMBJ008,003,0,123456, HING BOAT 'xxx' WITH THREE PERSONS ON é\RD DEPARRTED*hh
$CSSMBJ008,004,0,123456, FROM xxx ISLAND ON"0OD"0Axxx AT NOONAI AND SINCE TH*hh
$CSSMB}008,005,0,123456,EN NO INFORMATION ABOUT HER. PARTI %ARS ..."0D"0ASHI*hh
$CSSMB}008,006,0,123456,PS SAILING IN VICINITY ARE KINDLY@ UESTED TO KEEP A*hh
$CSSMB}008,007,0,123456, SHARP LOOK OUT”0D"0OAINFORMING QZ “OD"~0AREGARDS”0D*hh
$CSSMB}008,008,0,123456, "0A DUTY OFFICER*hh \\

b
Z



https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

IEC 61174:2015 RLV © IEC 2015

— 255 -

Annex V
(normative)

Extension of TTD sentence, Protocol version 1

V.1 General

Refer to IEC 61162-1 for a possible later version of this sentence.

IEC 61162-1 includes the TTD sentence and defines protocol version 0. Protocol vers@rs 1,2
and 3| are left for future modifications. This annex defines protocol version 1 fexthe¢ TTD
senternce which includes information for CPA and TCPA. <’.)
V.2 |TTD - Tracked target data, Protocol version 1 b‘q,
i\ A ]
Parameter Num_ber of Range zzmd &cription
bits resolution
The protocol v, rgidn shall always be set to ofpe (1)
Protodol version > 0to3 for the stru tu%defined below. Value zero (Q) is
defined iné@ 1162-1. Other values (2 and B) are
reserv?ti future modification of this structyre.
Th \et number associated with the label Yith
Targef} number 10 0to 1023 ¢ sponding number. Target number zero i
S’g‘served for no tracking target.
to 163,83 NM o b
CPA 14 Step 0,01 NM\‘Q CPA of target
o 163,84 min = invalid or N/A data
AN\ 4
From &,91 min
Time to CPA of target, “-“ increasing
TCPA 14 to*@m min
) + 81,92 NM = invalid or N/A data
R ep 0,01 min
N
Paranfeter = U Reserved for future use
9 .
Reserped : Always set to zero
RN
TOTAL 4 p 42/6 = 7 characters
/A fot available N~
&
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Annex W
(normative)

Symbols

Refer to IEC 62288 for a possible later version of thes

IEC 61174:2015 RLV © IEC 2015

e symbols.

IEC 62288 defines the symbols used in ECDIS. Table W.1 defines a symbol not yet available

in IEC 62288.
Table W.1 — Anchor watch symbol é
N
Description Symbol(s) N(Q
)
Anch¢r watch I (I/Q
Centrg of the swing circle shall be presented as an &'
anchof symbol. The height of the symbol shall be not ﬂ{\
more fthan 8 mm. The centre of the symbols shall have N
an opg¢n circle of not more than 2 mm. The symbol Q)
shall Qe drawn using a thick solid line style. The colour C;'"'-. "
shall Qe distinguishable from similar charted symbols. Q/

The sying circle symbol shall use the same colour.
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Electronic chart display and information system (ECDIS) —
Operational and performance requirements,

methods of testing and required test results
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International Standard IEC 61174 has been prepared by |IEC technical committee 80: Maritime
navigation and radiocommunication equipment and systems.

This fourth edition of IEC 61174 cancels and replaces the third edition published in 2008, of
which it constitutes a technical revision.

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

updated references are provided to IHO publications and test methods are updated to IHO
test data sets;

requirements have been added for display of radar and AlS information;
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e new interface requirements have been added for BNWAS, VDR, BAM, MSI, INS and route
transfer;

e arequirement for an anchor watch has been added;

e additional test methods are specified for operation of ECDIS beyond the normal range
between 85 degrees South latitude and 85 degrees North latitude.

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

FDIS Report on voting
80/761/FDIS 80/767/RVD

Full ir‘lformation on the voting for the approval of this standard can be found in the rep
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This publication has been drafted in accordance with the ISO/IEC Directives;\Part 2.

The cpmmittee has decided that the contents of this publication will remain unchange
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the data related to the specific publication. At this date, the publication will be
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A bilingual version of this publication may be issued at a later date.
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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

1 Sc¢ope

This Ipternational Standard specifies the performance requirements, methods of\{esting and
required test results of equipment conforming to performance standards not inferior to[those
adopted by the IMO in resolution MSC.232(82).

This standard is based upon the performance standards of IMO resolution MSC.232(83), and
is alsg associated with IMO resolution A.694(17) and IEC 60945. Reference is made, where
appropriate, to IMO resolution MSC.232(82), and all subclauses whose wording is idenffical to
that in| the resolution are printed in italics.

In asspciation with the above IMO resolution MSC.232(82),(@re the International Hydrographic
Organljization (IHO) publications?. IHO S-32, IHO S-52,MHO S-57, IHO S-61, IHO S-63 and
IHO §-64. This standard has included extracts from the above publications where th¢y are
applicpble to this equipment. Where reference issmade, all subclauses whose wording is
identigal to that in the publications, are printed inttalics.

(232/A2.1) These performance standards shoeuld apply to all ECDIS equipment carried|on all
ships ks follows:

— deplicated standalone workstation:

— a multifunction workstation as\part of an INS.
(232/A2.2) These performance)standards apply to ECDIS mode of operation, ECDIS in RCDS

mode |of operation as specified in Annex G and ECDIS backup arrangements as specified in
Annex F.

(232/A2.3) Requirements for structure and format of the chart data, encryption of chaft data
as welll as the {resentation of chart data are within the scope of relevant IHO stanfards,
including those listed in the normative references.

bes in

2 Normative references

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

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

1 1HO publications are available from http://www.iho.int, together with any supplementary information.
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IEC 61162-1, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 1: Single talker and multiple listeners

IEC 61162-450:2011 Maritime navigation and radiocommunication equipment and systems —
Digital interfaces — Part 450: Multiple talkers and multiple listeners — Ethernet interconnection

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 61996-1:2013, Maritime navigation and radiocommunication equipment and systems —
Shipbprne voyage data recorder (VDR) — Part 1. Performance requirements, methdds of
testing and required test results

IEC 62288:2014, Maritime navigation and radiocommunication equipment and systéms —
Preseptation of navigation-related information on shipborne navigational displays — Ggneral
requirements — Methods of testing and required test results

IEC 62388:2013, Maritime navigation and radiocommunication equipment and systéms —
Shipbprne radar — Performance requirements — Methods of testing and required test reslilts

ISO 8601, Data elements and interchange formats — Information interchange — Repfesen-
tation |of dates and times

IHO M-3:2007, Resolutions of the IHO, Chapter A, Section 3, Technical Resolution 3.1{
IHO S}52:2014, Specifications for chart content and display aspects of ECDIS edition 4.1

IHO $-52, appendix 1:2012, Guidanceson Updating the Electronic Navigational | Chart
edition 4.0

IHO S}52, Annex A:2014, Presentation library edition 4.0

IHO S}57, IHO transfer standard for digital hydrographic data

IHO S}57, appendix B.4,)ENC product specification

IHO S}61:1999, Product specification for raster navigational charts (RNC)

IHO S}63, IHO data protection scheme

IHO SL64 '~ Test data sets for ECDIS

IMO, International Convention for the safety of life at sea (SOLAS) 1974 (as amended)

IMO A.694(17):1991, General requirements for shipborne radio equipment forming part of the
global maritime distress and safety system (GMDSS) and for electronic navigational aids

IMO MSC.191(79):2004, Performance standards for the presentation of navigation-related
information on shipborne navigational displays

IMO MSC.232(82):2006, Revised Performance standards for electronic chart display and
information systems (ECDIS)

IMO MSC.252(83), Performance standards for integrated navigation systems (INS)
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IMO MSC/Circ.982:2000, Guidelines on ergonomic criteria for bridge equipment and layout

IMO SN.1/Circ.266:2007, Maintenance of electronic chart display and information system
(ECDIS) software

3 Terms, definitions and abbreviations

For the purposes of this document, the terms, definitions and abbreviations given in
IEC 62288, as well as the following apply.

3.1 [Terms and definitions

3.11
activated AIS target
(MSC191/A) target activated for the display of additional graphically presented-informatjon

EXAMPLE Heading line, velocity vector, etc.

[SOURCE: IEC 62288:2014, 3.1]

3.1.2
appropriate portfolio of up to date paper charts
APC

a suite of paper charts of a scale to show sufficient detail of topography, depths, navigational
hazardls, aids to navigation, charted routes, and routeing measures to provide the mariner
with information on the overall navigational environment

[SOURCE: IMO Resolution MSC.232(82):20067clause 3]

3.1.3
CIE colour calibration
coloun calibration at the monitor performed to transform the CIE-specified colours for ECDIS
into thle colour coordinate system-aof the screen

Note 1 fo entry: This confirms that the colours specified in IHO S-52, Annex A are correctly reproduced on the
ECDIS fisplay.

[SOURCE: IHO S-32]

3.1.4
comnion reference system
meang provided to assure that when navigational information from sensors and| other
informlation~sources is displayed together with charted information, it is referenced to a
consistent comman reference point (CCRP)

3.1.5
compilation scale
the scale at which the data was compiled

Note 1 to entry: This is the scale established by the producing Hydrographic Office and encoded in the ENC
database at which the chart information meets the IHO requirements for chart accuracy.

[SOURCE: IHO S-32]

3.1.6

corrupted data

ENC data produced according to the IHO S-57 ENC product specification, but altered or
modified during production, transmission, or retrieval
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3.1.7

dangerous target

(MSC.191/A) tracked radar or reported AIS target with a predicted CPA and TCPA that
violates values preset by the user. The respective target is marked by a “dangerous target”
symbol

[SOURCE: IEC 62288:2014, 3.11]

3.1.8

dead-reckoned position
DR
positigmextrapotated—fromthe—tast—accepted—rpositionupdate;based—omr—present—course and
speed| and updated on a time interval selected by the operator

[SOURCE: IEC 62288:2014, 3.12]

3.1.9
degrade, verb
reduc¢ the quantity or quality of information content

3.1.10
displgy base
the chiart content as listed in Annex A and which cannot beemoved from the display. If|is not
intended to be sufficient for safe navigation

[SOURCE: IMO Resolution MSC.232(82):2006, clause A3.5]

3.1.11
displgy redraw time
interval from when the display starts to chanhge until the new display is complete

3.1.12
displly regeneration time
interval from operator action untilthe consequent redraw is complete

3.1.13
displgy scale
ratio Hetween a distance on the display and a distance on the ground

Note 1 fo entry: his ratio is normalized and expressed as, for example 1:10 000.

3.1.1

elect‘&)nic chart display and information system
ECDIS

navigation information system which with adequate backup arrangements can be accepted as
complying with the up-to-date chart required by regulation V/19 and V/27 of the 1974 SOLAS
Convention, as amended, by displaying selected information from a system electronic
navigational chart (SENC) with positional information from navigation sensors to assist the
mariner in route planning and route monitoring, and if required display additional navigation-
related information

[SOURCE: IMO Resolution MSC.232(82):2006, clause A3.1]
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3.1.15

electronic navigational chart

ENC

the database, standardized as to content, structure and format, issued for use with ECDIS by
or on the authority of a Government authorized Hydrographic Office or other relevant
government institution, and conform to IHO standards

Note 1 to entry: The ENC contains all the chart information necessary for safe navigation and may contain
supplementary information in addition to that contained in the paper chart (for example sailing directions) which
may be considered necessary for safe navigation.

[SOURCE: IMO Resolution MSC.232(82):2006, clause A3.2]

3.11

ENC gell
the bgsic unit of ENC data covering a defined geographical area bounded by<two mefidians
and two parallels

[SOURCE: IHO S-32]

3.1.1
ENC data
data conforming to 3.1.15

3.1.1
ENC test data set
standgrdized data set and testing instructions available as IHO S-64

3.11

estimated position
EP
positign extrapolated from the last accepted position update, based on present courge and
speed| (STW), including effects of wind, tide, current, and updated on a time interval sefected
by the| operator

[SOURCE: IEC 62288:2014, 3-20]

3.1.20
fix

positign of own ship determined, without reference to any former position, by the common
intersgction of two-or more LOPs

[SOURCEC IEC 62288:2014, 3.21]

3.1.21

line of position

LOP

plotted line on which own ship is located determined by observation or measurement of the
range or bearing to an aid to navigation or other charted element

[SOURCE: IEC 62288:2014, 3.28]

3.1.22

lost target
(MSC.191/A) tracked radar or reported AIS target for which the system is no longer receiving
valid position data

Note 1 to entry: The target is represened by a "lost target" symbol.
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[SOURCE: IEC 62288:2014, 3.29]

3.1.23
non-ENC data
data not conforming to 3.1.5

3.1.24

non-HO source

database containing chart information for navigation similar to ENC but the source is not
recognized as government authorized Hydrographic Office or other relevant government
institution

Note 1 jo entry: See IHO S-62 chapter |. IHO Member states and chapter Il. Other States.

3.1.2
offici
by, or on authority of a government, authorized Hydrographic Office (or’ other reflevant
govermment institution

3.1.26
oversgale
display of the chart information at a display scale larger than the compilation scale

Note 1 fo entry: Overscaling may arise from deliberate overscaling by the mariner, or from automatic ovelscaling
by ECDIS in compiling a display when the data included is at various~ftavigational purposes.

[SOURCE: IHO S-32]

3.1.27
permdnent indication
indication that is displayed visually and continuously and cannot be removed from the display
other than by eliminating the cause of the-indication

3.1.28
readily available indication
indication that can be, at any'moment, immediately displayed by a single operator action

3.1.29
presentation library
implementation of\the display specifications in IHO S-52, Annex A, by de-coding and
symbqlizing the<SENC

3.1.30
rastern chart display system
RCDS
a navigation information system displaying RNCs with positional information from navigation
sensors to assist the mariner in route planning and route monitoring and, if required, display
additional navigation-related information

[SOURCE: IMO Resolution MSC.232(82):2006, Appendix 7 3.1]

3.1.31

raster navigational chart

RNC

a facsimile of a paper chart originated by, or distributed on the authority of, a government-
authorized Hydrographic Office

Note 1 to entry: RNC is used in these standards to mean either a single chart or a collection of charts.
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[SOURCE: IMO Resolution MSC.232(82):2006, Appendix 7 3.2]

3.1.32
RTS
Reported Target Simulator as defined in Annex F of IEC 62388:2013

3.1.33

route

series of waypoints connected by one or more legs including both straight and curved
segments

3.1.3
RNC data
data conforming to 3.1.30

3.1.3
RNC test data set
standqrdized data set and testing instructions available as IHO S-64

3.1.3

singlg operator action
(MSCJ252/A1) procedure achieved by no more than one hard-key or soft-key action, exdluding
any necessary cursor movements, or voice actuation using programmed codes

[SOURCE: IEC 62288:2014, 3.42]

3.1.3
safety contour
borderline between safe and unsafe water based on depth defined by the mariner

Note 1 jo entry: The safety contour includes, for example, the ships draft plus under keel clearance.

3.1.3

safety depth
depth|defined by the mariner,e.g. the ships draft plus under keel clearance, to be uged by
ECDIS to emphasise sounding on the display equal to or less than this value

[SOURCE: IHO S-32]

3.1.3

selecfed target
(MSC|191(A) target selected manually or automatically for the display of degtailed
alphanunieric data, information and text in a separate user dialogue area. The target is

e N s L ' & £ Jo L
represettead Oy a - serectedtarget sSynmoor

[SOURCE: IEC 62288:2014, 3.40]

3.1.40

sleeping AIS target

(MSC.191/A) AIS target indicating the presence of a vessel equipped with AIS in a certain
location. The target is represented by a “sleeping target” symbol indicating the vessel’s
orientation. No additional information is presented until the AIS target is activated

[SOURCE: IEC 62288:2014, 3.43]
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3.1.41

standard display
the display mode intended to be used as a minimum during route planning and route
monitoring

Note 1 to entry: The chart content is listed in Annex A.

[SOURCE: IMO Resolution MSC.232(82):2006, clause A3.4]

3.1.42

system electronic navigational chart

SENC

a datf
transf

Note 1
navigat

Note 2

sourcey.

[SOUR

3.1.43

system raster navigational chart

SRNC
a datg
the R

[SOUH

3.2

AIS
BAM
BNWA
CCRP)
CIE
COG
DAC
EBL
ECDIS

nbase in the manufacturer’s internal ECDIS format, resulting from the _lo
brmation of the entire ENC contents and updates

to entry: [t is this database that is actually accessed by ECDIS for the display geheration an
onal functions, and is the equivalent of an up-to-date paper chart.

to entry: The SENC may also contain information added by the mariner and*information fro

RCE: IMO Resolution MSC.232(82):2006, clause A3.3]

base resulting from the transformation of the ENC by the RCDS to include updg
VC by appropriate means

RCE: IMO Resolution MSC.232(82):20065Appendix 7 3.3]

Abbreviations

Automatic ldentifications\System
Bridge Alert Management

S Bridge Navigational Watch Alarm System
Consistent Common Reference Point
InternationallCommission on Illlumination
Coursg'\©ver Ground
Designated Area Code
Electronic Bearing Line

5sless

d other

n other

tes to

Electronic Chart Display

EP
EPFS
EUT
Fl

Estimated Position

Electronic Position-Fixing System
Equipment Under Test

Function Indicator

GMDSS Global Maritime Distress And Safety System

HO
IHO
IMO
ISO
LAN
MMSI

Hydrographic Office

International Hydrographic Organization
International Maritime Organization
International Organization for Standardization
Local Area Network

Maritime Mobile Service Identity
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MSI Maritime Safety Information
ROT Rate Of Turn
SOG Speed Over Ground

SOLAS International Convention for the Safety of Life at Sea (SOLAS), 1974 as amended
TT Target Tracking

USB Universal Serial Bus

URI Uniform Resource Identifier
VDL AIS VHF Data Link

VDM ALSWHEDBatatink-Message
VDR Voyage Data Recorder
VRM Variable Range Marker

4 Mjinimum operational and performance requirements

4.1 General

(232/A1.1) The primary function of the ECDIS is to contribute to safe navigation.

(232/A1.2) ECDIS with adequate back-up arrangements may. be accepted as complyinlg with
the up-to-date charts required by regulations V/19 and V/27 of the 1974 SOLAS Convéntion,
as amgended. (See Annex F.)

(232/A2.4) In addition to the general requirementsyset out in resolution A.694(17) as {urther
specifled in IEC 60945 and the presentation requirements set out in resolution MSC.191(79)
as further specified in IEC 62288, ECDIS ~equipment shall meet the requiremepts of
MSC.232(82) and follow the relevant guidelines on ergonomic principles adopted by the IMO
in MSC/Circ.982. (See 5.3, 6.3, 6.9.1)

(232/A1.3) ECDIS shall be capahle of displaying all chart information necessary for safe and
efficient navigation originated by, yand distributed on the authority of, government authprized
hydrographic offices. (See 4.3, Clause 5)

(232/A1.4) ECDIS shall-facilitate simple and reliable updating of the electronic navigational
chart.|(See 4.4, 5.9)

(232/A1.5) ECDiS-shall reduce the navigational workload compared to using the paper|chart.
It shall enablé_the mariner to execute in a convenient and timely manner all route planning,
route monitéring and positioning currently performed on paper charts. It shall be capgble of
continuoustly plotting the ship's position. (See 4.10)

(232/A1.7) ECDIS shall have at least the same reliability and availability of presentation as
the paper chart published by government authorized hydrographic offices. (See 4.3, 4.8, 4.9,
Clause 5)

(232/A1.8) ECDIS shall provide appropriate alerts or indications with respect to the
information displayed or malfunction of the equipment. (See Annex D)

(232/A1.9) When the relevant chart information is not available in the appropriate form, (See
4.4) some ECDIS equipment may operate in the Raster Chart Display System (RCDS) mode
as defined in Annex G. The RCDS mode of operation shall conform to performance standards
not inferior to those set out in Annex G.

(232/A1.6) The ECDIS display may also be used for the display of radar, radar tracked target
information, AlIS and other appropriate data layers to assist in route monitoring in accordance
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with requirements of 232/A2.4, 232/A7.4, and 232/A9.2, as further specified herein. (See 4.6,

4.8, 4.

4.2

12)

ECDIS definitions

(232/A3.6) Further information on ECDIS definitions may be found in IHO S-32.

4.3
4.3.1

Display of SENC information
SENC

(232/A5.1a) ECDIS shall be capable of displaying all SENC information. An ECDIS shall be

capab

(232/4
of EN
Misce

NOTE 1
NOTE
relevan

This re
operate]

For E|
shall n

4.3.2
(See 6.
If SEN
be prg
4.3.3

(See 6.

(232/A
shall 4
Other

(232/A5

e of accepting and converting an ENC and its updates into a SENC.

5.1b) The ECDIS may also be capable of accepting a SENC resulting from-convj
C to SENC ashore, in accordance with IHO Technical Resolution~A3.11
laneous Publication M-3). This method of ENC supply is known as SENC delivery

IHO Technical Resolution A3.11 is now referred to as IHO Resolution 4/2002.
P In addition to IHO S-57 format, Governments, government-authorized_Hydrographic Offices (
government institutions may allow the distribution of HO data (ENC) for their waters in a SENC

uires distributors of HO data (ENC) in SENC format to obtain approval from the issuing authority
under the regulations of that authority.

NC data delivered in SENC format, the chart update’ mechanism provided by the |
ot be inferior to the ENC update mechanism. (See4.4)

Indication about use of non-HO source

5.3)

vided.

Categories of display
8.2 t0 6.8.5)

5.2) SENC information available for display during route planning and route mon
e subdivided into-the following three categories, Display base, Standard display §
Information. (See Annex A and Annex M)

.3) ECDIJS shall present the Standard Display at any time by a single operator ad

Selec

ion of Standard dlsplay shaII not change any user settmg other than select

C data from a non-HO source is infuse, a permanent indication of “non-ENC data[’

ersion
(IHO

r other
format.
and to

FCDIS

shall

ftoring
nd All

tion.

on of

M.4) is

selected, all vrewmg groups of that category shall be vrsrble in the chart d|splay and additional
viewing groups of All Other Information (Clause M.5) shall not be visible in the chart display.

(232/A5.5) It shall be easy to add or remove information from the ECDIS display. It shall not
be possible to remove information contained in the Display Base.

Each IMO SENC information category is divided into sub-classes called viewing group layers
and viewing groups as specified in Annex M. The details of viewing group layers and subsets
of viewing groups within each layer are available in Annex M.

ECDIS shall provide means to add or remove information from the display by selection of any
of the viewing group layers except those of the Display Base (see IHO S-52 Annex A:2014,

14.3).
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Any additional selection capability that may be provided shall be described in the user manual
and shall be derived from the viewing group layers and viewing groups specified in Annex M.

The association of multiple viewing groups from different viewing group layers may be
combined into an additional selection. However, the selection of viewing group layers and
viewing groups of the Standard display category shall not be combined with those unique to
the All Other category.

More detailed chart display control selectors than those based on viewing group layers may
be provided but the addition or removal of information shall be limited to individual IHO
viewing groups (for example “Soundings” from the viewing group layer “Depth, currents, etc.”
could pe pluvidcd asS d bcicbtiun) rnot-setectiomof-individuat ;tcllla, for c;\alllp:c amirrejvidual
area gr an individual sounding.

(S-52,| Annex A, Part 1/9.1) The display of text shall be controlled independently-of the display
of the|object it applies to. The mariner shall have full control over the displaycof'text. Alltext is
in the |IMO Category "All other Information”.

NOTE 1 The text group layers specified in Annex M are intended as a framework on which the|ECDIS
manufafturers can base their own method of providing this capability. Each textgroup layer is divided irfto sub-
classes| called text groups. The details of text group layers and subsets of-text’groups within each layer are
specifigd in Clause M.6.

(S-52,| Annex A, Part 1/9.1) ECDIS shall provide at least the capability to select "Imgortant
Text" and "Other Text", and ECDIS may provide further téxt groupings.

Such further text group selectors shall be a subset.of the parent text group layer (for example
“Geographic names” from text group layer “Other)text” could be provided with a decTcated
displaly selector). ECDIS may provide also combined text display control selectors, buf such
selectprs can only combine text groups fromythe same text group layer (i.e. it is not alloyved to
combihe text groups from both “Important Fext” and “Other Text” text group layers).

NOTE 4 As a guide for organizing the display of text, the last two digits of the SHOWTEXT instruction give a text
classifi¢gation that distinguishes between "Imipoertant" and "Other" text, and gives further suggested text groupings.

(S-52,| Annex A/14.5) Nationalk text (text group 31, see Clause M.6.2) is a supplemgentary
option| for ECDIS. If provided,-the style shall be similar to that of the Presentation Library (see
IHO St52, Annex A, Part 19.1).

(232/A5.4) When an\ECDIS is switched on following a switch off or power failure, it shall
return|to the mostrecently manually selected settings for the display of SENC informatign.

4.3.4 Safety’contour

(See 6.8.107 6.9.2, 6.9.3)

(232/A5.8) It shall be possible for the mariner to select a safety contour from the depth
contours provided by the SENC. ECDIS shall emphasize the safety contour over other
contours on the display, however:

a) if the mariner does not specify a safety contour, this shall default to 30 m. If the safety
contour specified by the mariner or the default 30 m contour is not in the displayed SENC,
the safety contour shown shall default to the next deeper contour;

b) if the safety contour in use becomes unavailable due to a change in source data,
the safety contour shall default to the next deeper contour; and

c) in each of the above cases, an indication shall be provided. (See 5.4.3)

NOTE More information about usage of safety contour and safety depth is available in informative Annex N.
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4.3.5 Safety depth

(See 6.8.11)

(232/A5.9) It shall be possible for the mariner to select a safety depth. ECDIS shall
emphasize soundings equal to or less than the safety depth whenever spot soundings are
selected for display.

4.3.6 Information content

(232/A5.10) The ENC and all updates to it shall be displayed without any degradation of their
information content.

DegraLation shall be understood as degradation in information quantity as well as qualify with
respe¢t to the IHO S-64 test data set.

4.3.7 Verification and updates

(See 6.8.7, 6.8.17.2)

(232/A5.11) ECDIS shall provide a means to ensure that the ENCgand all updates to it have
been ¢orrectly loaded into the SENC.

(232/A5.12) The ENC data and updates to it shall be clearly distinguishable from| other
displayed information, including those listed in Annex B.

4.3.8 Information about chart objects

(232/A5.6) For any operator identified geographical position (for example by cursor plcking)
ECDI$ shall display on demand the information about the chart objects associated with such
a position. (See 5.3.1)

4.3.9 Display scale

(232/A5.7) It shall be possible to~change the display scale by appropriate steps for example
by mejans of either chart scale-values or ranges in nautical miles. (See 5.2.1)

4.4 |Provision and updating of chart information
4.4.1 Contents of.the SENC
(See 6.p.3)

(232/A4.1)_The chart information to be used in ECDIS shall be the latest edition, as corfected
by offjcial\.updates, of that issued by or on the authority of a Government, government-
authonized Hydrographic Office or other relevant government institution, and conform o IHO
standards.

In order to identify the date and origin of the ENC in use, the ECDIS shall include a graphical
index of ENC data available, presented upon the mariner’s request and providing access to
the edition and date of each cell. (See 4.3.7 and 5.2.1)

A new edition of an ENC will supersede a previous ENC and its integrated updates issued by
a government authorized Hydrographic Office.

(232/A4.2) The contents of the SENC shall be adequate and up-to-date to comply with
regulation V/27 of the 1974 SOLAS Convention as amended.

(232/A4.3) It shall not be possible to alter the contents of the ENC or SENC information
transformed from the ENC.
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4.4.2 Updates

(See 6.5.4,6.8.17, 6.8.18)

(232/A4.4) Updates shall be stored separately from the ENC.
Separate storage of updates may utilize the same data storage area.

(232/A4.5) ECDIS shall be capable of accepting official updates to the ENC data provided in
conformity with IHO standards. These updates shall be automatically applied to the SENC. By
whatever means updates are received, the implementation procedure shall not interfere with
the display in use.

The contents of an update assume that all earlier updates have been applied to the;SENC.

(232/A4.6) ECDIS shall also be capable of accepting updates to the ENC- data ehtered
manuzlly with simple means for verification prior to the final acceptancef of the datal They
shall pe distinguishable on the display from ENC information and its official updates apd not
affect|display legibility.

(232/A4.7) ECDIS shall keep and display on demand a record(of updates including time of
application to the SENC. This record shall include updates foreach ENC until it is supenseded
by a new edition.

(232/A4.8) ECDIS shall allow the mariner to display updates in order to review their cojptents
and tg ascertain that they have been included in the SENC.

(S-52/10.7.2) On mariner’s demand automatic(echart corrections of ENC information shall be
highlighted in accordance with IHO S-52/10.%.2:

(232/A4.9) ECDIS shall be capable_of accepting both non-encrypted ENCs and |ENCs
encrypted in accordance with the_[HO Data Protection Scheme (IHO Special Publfcation
S-63).

NOTE |Non-encrypted ENCs can be_available in plain IHO S-57 format or in accordance with the IHO S-63.

Meang shall be provided:for a full ENC Update Status Report in accordance with IHO|[ S-63.
Optionally means may./be provided for Route Filtered ENC Update Status Replort in
accordance with IHO-S-63. Optionally means may be provided for an ENC Management
Report in accordanee with the IHO S-63. (See Annex L)

4.5 [Scale

(See 6.5:8)

(232/A6.1) ECDIS shall provide a permanent indication if:

a) the information is displayed at a larger scale than that contained in the ENC; or

b) own ship's position is covered by an ENC at a larger scale than that provided by the
display.

4.6 Display of other navigational information

4.6.1 General for all overlays

(See 6.8.15, 6.8.13)

(232/A7.1) Radar information and/or AIS information may be transferred from systems
compliant with the relevant standards of IMO. Other navigational information may be added to
the ECDIS display. However, it shall not degrade the displayed SENC information, and it shall


https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

IEC 61174:2015 © IEC 2015 - 27 -

be clearly distinguishable from the SENC information. (See also |IEC 62288:2014, 6.3.3 and
6.3.8).

(232/A7.4.1) Transferred radar information may contain a radar image and/or tracked target
information.

The ECDIS shall not track targets, calculate CPA/TCPA values, provide target related alerts
or provide target association functionality unless it is fully compliant with relevant sections of

IEC 62388.

(See 6.8.14 g)

(232/A7.3) ECDIS and added navigational information shall use a common reference-system.
If this lis not the case, a permanent indication shall be provided.

Such @dvice shall be included in the manufacturer’s installation manual.

(See 6.B.15.2

(232/A7.2) It shall be possible to remove the radar information, AlS information and| other
navigational information by a single operator action.

4.6.2 Radar information

4.6.2. General for radar information

(See 6.B.15.2, 6.8.15.3)

Targef information may be provided by a radar target tracking system and/or by the AIS.

As faf as practical, the radar video image and target information shall be presented in
accordance with the radar Performance\Standards (see IEC 62388:2013, Annex A) and with
the pfesentation standards (see |IEE€ 62288:2014, 5.4.1, 5.4.2 for radar image and| 5.5.1
through 5.6.4 and 6.3.2 for target.infermation).

As fan as practical, the user\interface and data format for operating and presenting tjacked
radar |target information«and reported AIS target information shall be consistent.| (See
IEC 62288:2014, 5.5.2,2);

4.6.2.2 Radar.image information

(See 6.B.15.3)

(232/A7.4(2)'If the radar image is added to the ECDIS display, the chart and the radar|mage

shall 7

hatch in scale, projection and in orientation.

(232/A7.4.3) The radar image and the position from the position sensor shall both be adjusted

autom

atically for antenna offset from the conning position (i.e. CCRP).

The requirements of IEC 62288 for presentation of radar video images shall be met. (See
IEC 62288:2014, 5.4.1)

4.6.2.3 Tracked target information

(See 6.8.15.4)

The requirements of this subclause apply if tracked target information is provided.
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If tracked target information is available it shall be possible to display and provide full
presentation functionality for a minimum number of tracked radar target reports according to
Table 1.

Table 1 — Tracked target display capacity

Minimum tracked target capacity 40

NOTE 1 Unlike the radar ECDIS does not have multiple categories therefore minimum tracked target capacity is
equivalent to CAT 1 as defined in IEC 62388.

Wherg tracked target vector information is added, it shall be indicated to the operator whether
the vectors are relative or true, and if true whether they are sea or ground stabilizeds

The system shall process all tracked radar targets reported across the interfa¢es’ provided for
that purpose. Data sources may report a greater number of tracked targets than cgpacity
provided for ECDIS. To avoid exceeding the tracked target capacity of\the ECDIS, means
shall be provided to filter tracked target data received from external sources as specified in
IEC 62288 for AIS targets.

There|shall be an indication when the reported target processing-or display capacity is|about
to be ¢xceeded.

There|shall be an indication when the reported target/processing or display capacitieg have
been ¢xceeded.

The $ystem shall present reported tracked “targets information in accordancg with
IEC 62288:2014, 5.5.1.

Alert ¢onditions included in the tracked\target data, e.g. lost target warning and CPA|TCPA
alarm |shall not be repeated by ECDIS as an alert but may be graphically indicated usipg the
appropriate symbols as defined in IEC 62288.

from the interface then the ECDIS may derive such details from the available details. If ECDIS
derives CPA/TCPA from-available values in the interface then the ECDIS shall megt the
CPA/TCPA requirements/of IEC 62388:2013, 11.3.14.7.

If the |nterface does not provide all details for CPA/TCPA or if some details are not aVEIabIe

NOTE 4 Combination\of TTD (protocol version 0), TLB and TTM sentences provides all details ircluding
CPA/TQPA available.from radar for tracked targets, but TTM is not a requirement of IEC 62388 and may| not be
available from all-radars. A combination of TTD (protocol versions 0 and 1) and TLB includes the CPA/TCPA
values.|TTD proetocol version 1 is described in Annex V. Alternatively, the CPA/TCPA values may be derivgd using
own ship speed and course from the OSD sentence.

An ECDIS that provides facilities for radar target detection and fracking that are independent
of a shipborne radar system shall comply with the target tracking requirements of
IEC 62388:2013, 11.3. For presentation of radar video images the requirements of IEC 62288
on radar presentation shall be met.

If facilities are provided for radar target detection and tracking that are independent of a
shipborne radar system, then if the CPA and TCPA values of a tracked target are less than
the set limits, a CPA/TCPA alarm shall be given and the target causing the alarm shall be
clearly indicated.

Past positions for radar targets may be provided.

The last reported or predicted position of a lost target shall be clearly marked by a lost target
symbol on the display as set forth in IEC 62288:2014, Annex A. If facilities are provided for
radar target detection and tracking that are independent of a shipborne radar system, then the
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lost target warning shall be given if the lost target warning function is enabled. The lost target
symbol shall disappear if the signal (or message) for the target is received again or after the
warning has been acknowledged. A means or method shall be provided for the user to enable
or disable the lost target warning function. The default shall be disabled. There shall be a
clear indication whether the lost target warning function for tracked targets is enabled or
disabled. If a tracked radar target is excluded by a pre-determined range or pre-set parameter
(if this feature is provided), then no warning shall be generated.

4.6.2.4 Target association

(See 6.8.15.5)

4.6.2.4.1 Target association — External

The requirements of this subclause apply if tracked target information is provided jand if
ECDI$ uses target association information provided by radar using TTD and TLB-~senten|ces.

If both tracked target information and AIS target information are displayedlat the samg time
on the ECDIS, then ECDIS shall display them as a single target aceording to Annex A of
IEC 62288:2014. Where ECDIS also receives reported targets directlyfrom AIS, ECDI$ shall
filter the display of the reported AIS targets using the MMSI to avoid-duplicated targets.

If target information from AIS and radar tracking are both, displayed at the same time and
where|the AIS and radar information is considered one target; then as a default conditign, the
activajed AIS target symbol and the alphanumeric, AIS target information shall be
automfatically selected and displayed as set forth IEC.\62288:2014, Annex A. The usef shall
have the option to change the default condition te the display of tracked radar targefs and
shall he permitted to select either radar tracking or*AlS alphanumeric information.

Wherg the AIS and radar information are considered as two distinct targets, one activated AlIS
target| symbol and one tracked radar target symbol shall be displayed as set fgrth in
IEC 62288:2014, Annex A. Where the AlS and radar information become sufficiently different
so as o be considered as two distinct.targets no alert shall be raised.

4.6.2.4.2 Target association_~ Internal

The requirements of this_subclause apply if tracked target information is provided jand if
ECDI$ provides an internal*solution for target association.

If both tracked target-information and AIS target information are displayed at the samp time
on thg ECDIS andif ECDIS provides facilities for the automatic association of reportgd AIS
target$ with tracked radar targets that are independent of a shipborne radar target tracking
system, then-the facilities shall comply with IEC 62388:2013, 11.8.

If tar information from Al nd r r tracking ar h displ h me time and
where the AIS and radar information are considered one target, then as a default condition,
the activated AIS target symbol and the alphanumeric AIS target information shall be
automatically selected and displayed as set forth in IEC 62288:2014, Annex A. The user shall
have the option to change the default condition to the display of tracked radar targets and
shall be permitted to select either radar tracking or AIS alphanumeric information.

Where the AIS and radar information are considered two distinct targets, one activated AIS
target symbol and one tracked radar target symbol shall be displayed as set forth in
IEC 62288:2014, Annex A. Where the AIS and radar information become sufficiently different
so as to be considered as two distinct targets no alert shall be raised.
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AIS information

4.6.3.1 General

(See 6.13)

The requirements for AIS information apply if an AIS interface is provided.

Reported targets provided by the AIS may be filtered according to user-defined parameters.
Targets may be sleeping, or may be activated. Activated targets are treated in a similar way
to radar tracked targets.

NOTE 1
providir]

NOTE 3
4.6.3.]
(See 6.

It shal
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report
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been ¢xceeded.

The AIS target display capacity defines the minimum number of AIS targets which g

displa
target

The A
the nu

Class A AIS is provided for SOLAS ships and provides full data. Class B AIS is for non-SOLA
g a subset of that data.

The AIS target state diagram is shown in Annex G of IEC 62388:2013.

p AIS targets and data report capacity
13.2)

be possible to display and provide full presentation functionality for a minimum n
ping and activated AIS targets and AIS data reports according’to Table 2.

ion shall be generated when the capacity of processing/display of AIS targets an
5 is about to be exceeded.

hing shall be generated when the AIS reported target processing/display capaci

yed. The equipment shall provide the capability to display a minimum number
5 and AlIS data reports according tocTable 2.

IS target processing capacityof the equipment shall provide the capability to p
mber of VDM (VHF Datadlink Messages) corresponding to 90 % of fully loade

S craft

Limber

H data

y has

an be
bf AIS

ocess
i VDL

(VHF pPata-link). In that condition, continuous and smooth update of displayed AIS targefs and
AIS dpta reports shall be maintained. The worst case conditions result from a very| large
numbgr of anchored targets or a smaller number of fast moving targets and/or manoeuvring
targets.
The user manual>shall describe the display capacity and the processing capacity fpr the
equipment and,)in addition, shall describe the operation in the event that capacity is|at, or
close o, thesmaximum provided in each case.
NOTE 1 ‘The AIS interface has a maximum data rate of 4 500 messages per minute.
Table 2 — AIS display capacity

Minimum part of the total capacity which may be activated AIS ship targets, Class A 40

and Class B.

Minimum total capacity for all Class A (active and sleeping), Class B AlS (active and 240

sleeping), AIS AtoN, AIS Base Station, AIS-SART and SAR Aircraft.

NOTE 2 Unlike the radar ECDIS does not have multiple categories therefore AIS display capacity is equivalent to
CAT 1 as defined in IEC 62388.

NOTE 3 AIS-SART includes AIS search and rescue transmitters (SARTs) and other devices using AIS burst

transmi

ssion technology, including AIS Man Overboard devices (AIS-MOB) and EPIRB-AIS devices.
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4.6.3.3 AIS target filtering

(See 6.13.3)

To reduce display clutter, a means to filter the presentation of sleeping AlS targets shall be
provided, together with an indication of the filter status (e.g. by target range, CPA/TCPA or
AIS target Class A/B, etc.). It shall not be possible to remove individual AlIS targets from the
display. AIS target filtering provides means for an operator to control the number of displayed
AIS targets and data reports within the limits of the display capacity.

If a filter is applied, then there shall be a permanent indication. The filter criteria in use shall
be readily available.

Criterip for filtering to reduce display clutter shall only include sleeping Class A or slelzeping
Class B when combined with one or more other factors, for example including®™CPA{TCPA
Speed, Range, Course and Bearing.

For ECDIS the criteria for filtering shall include the possibility to filter allactive and sl¢eping
AIS tafgets.

NOTE |The above would allow the ECDIS to display for example only AIS AtoN without any other AIS tafgets or
informatgion.

AIS Bpse Stations may repeat AIS information and target-reports with a lower update rate
than tfansmitted from the sending vessel and with latency that is significant and varigble. If
both repeated and direct AIS reports are received for{the same target, the repeated reports
shall pot be processed for CPA/TCPA or display off AIS target or information. A repeated
target|report from own ship shall not be processed for CPA/TCPA or display.

4.6.3.4 Activation and deactivation of AlS targets

(See 6.[13.4)

A megns to activate a sleeping AlS target and to deactivate an activated AIS target shall be
provided. If zones for the automatic“activation of AIS targets are provided, they shall pe the
same [as for automatic radar target acquisition, if available. In addition, sleeping AIS tprgets
may Qe automatically activated' when meeting user defined parameters (e.g. target fange,
CPA/TCPA or AIS target Class A/B). Automatic activation is independent of AIS |target
filtering. If means are-provided for automatic activation of AIS targets, then meaps for
disabllng that functien-shall be provided and the disable status shall be indicated. The
manuflacturer shallistate what user defined parameters are available and shall show thgt they
are dgscribed inthe' user manual.

Any uger defined zones (for example, acquisition/activation zones) in use shall be pregented
in graphical-form with their relevant symbols set forth in IEC 62288:2014, Annex A.

4.6.3.5 AIS functionality and presentation

(See 6.13.5)

The presentation of reported AIS targets and AIS data reports shall be in accordance with the
requirements of IEC 62288.

AIS information shall be graphically presented as sleeping or activated targets.
AIS targets that are displayed shall be presented as sleeping targets by default.

The course and speed of a tracked radar target or reported AIS target shall be indicated by a
predicted motion vector. The vector time (i.e. length) shall be adjustable and valid for
presentation of any target regardless of its source.
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A permanent indication of vector mode, time and stabilisation shall be provided. The AIS
vector properties shall be generally consistent with those of tracked target vectors, if tracked
target is provided.

The consistent common reference point shall be used for the alignment of tracked radar and
AIS symbols with other information on the same display.

On large scale/low range displays, a means to present the true scale outline of an activated
AIS target shall be provided in accordance with IEC 62288:2014, Annex A.

It shall be possible to display the past position of activated targets.

The feported AIS targets shall be time-referenced so that AIS symbology shall be

progrgssively positioned according to its reported course and speed.

ECDI$ shall be able to process and display the following VDL messages for-AlS targefs and
AIS data reports:

a) Messages: 1, 2, 3 and 5 (Class A AIS and AIS-SART);

b) Megssages: 18, 19 and 24 (Class B AIS);
c) Mgssage 9 (AIS on Airborne SAR craft);
d) Mgssage 21 (AIS AtoN);

e) Megssages 12 and 14 (Safety related messages).

Optionally ECDIS may process and display additional VDL messages for AIS data repotts (for
example Messages 6 and 8, AIS application specific messages). The manufacturer shall
declare in the user manual the supported~AIS application specific messages indluding
description of their functionality. The presentation shall be according to IEC 62288.

NOTE |Messages 6 and 8 consist of a 16-bit application identifier (Al) and data content. The Al consist of p 10-bit
designdted area code (DAC) and a 6-bit function identifier (FI). DAC value 0 is for test purposes, DAC values 1 to 9
are for jnternational use, DAC values 10 to 999 are for regional use and DAC values 1 000 to 1 023 are r¢served
for futufe use. The supported AIS appliecation specific messages are identified as combination of DAC and|FI. For
example DAC set as 1 to 9 and Fl setas 2, 3, 4, 5, 16, 17, 18, 19, 20, 21, 22, 23, 25, 26, 27, 28, 29, 30, 31 or 32
(see IMPO SN.1/Circ.289).

4.6.4 AIS target data

(See 6.13.6)

Requirements for-AlS target data apply, if an AIS interface is provided.

It shall be(possible to select any AIS target for the alphanumeric display of its data. An AIS
target selected for the dlsplay of |ts alphanumenc mformatlon shall be |dent|f|ed by the
relevar I . C
data display, the relevant symbols and the correspondlng data shaII be clearly identified.
There shall be a clear indication to show that the target data is derived from AlS.

For each selected AIS target the following data shall be presented in alphanumeric form:
source(s) of data, ship’s identification, navigational status, position and where available its
quality, range, bearing, COG, SOG, CPA, and TCPA. Target heading and reported rate of turn
shall also be made available. Additional target information shall be provided on request.

An indication shall be provided in the alphanumeric display when additional information is
available.

For ECDIS the sea stabilization of speed vectors is an option. If provided and selected, the
CTW and STW shall be presented in place of COG and SOG. If both optional AIS interface
and tracked target interface is provided, the speed vectors shall share common operator
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selection for vector time (length), relative/true and ground/sea stabilization. If provided, the
vector time (length), relative/true selection and ground sea stabilization selection shall be
indicated. The default selections shall be as indicated in Table 3.

For ECDIS the bow crossing is an option. If provided bow crossing range and bow crossing
time (BCR/BCT) may be presented.

NOTE The AIS transponder provides for each AIS target the position and may provide COG, SOG and heading.
Range, bearing, CTW, STW, CPA, TCPA, bow crossing range and bow crossing time (BCR/BCT) are calculation
results against own ship data and they are not provided by the AIS transponder.

If ECDIS derives CPA/TCPA from available values in the interface then the ECDIS shall meet

the CFATTCPA requirements of TEC 62388:2013, 11.3.14.7.

Manufiacturer’'s documentation shall include a description of which AIS data if receijved
interfgce is used and which information and indications presented to the user aré’derive

the va

If the
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The d
displa
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(See 6.
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textual description. Refer to ITU-R M.1371-5 Annex 8, Messages 1, 2, 3.
c) SHip%s draft (maximum actual static)

ues available on the interface and the values available for own ship.

5sing” within the target data field.
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y or until the window is closed.
shall be provided to present own ship AIS data on,request.
AIS voyage-related data
14)
ements for AIS voyage related data-apply, if an AIS interface is provided.

led for the user entry of thelfollowing data and output of this data via the interf
Bee Table Q.4, VSD).

scription. Refef to ITU-R M.1371-5 Annex 8, Message 5.

e description of navigation status is indicated by a number, which corresponds
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received AlS information is incomplete, the absent information shall be clearly indicated

r data

shall be provided for on demdnd display of the following own ship data. Means shall be

Ace to

e descriptions of(ship and cargo are indicated by a number, which correspond to textual

to the

The ship’s maximum draft is indicated by a number. Refer to ITU-R M.1371-5 Annex 8,
Message 5.

d) Destination

The description of destination is a maximum 20 character string. Refer to ITU-R M.1371-5
Annex 8, Message 5.

e) ETA date and time
Month, day, hours, minutes, universal coordinated universal time (UTC). Refer to ITU-R

M.

4.6.6

(See 6.

1371-5 Annex 8, Message 5.
AIS CPA/TCPA alarms

13.7)


https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

- 34 - IEC 61174:2015 © IEC 2015

If ECDIS provides facilities for radar target tracking that are independent of a shipborne radar
system, means may be provided to create a common CPA/TCPA alarm function for AIS. If
provided, the collision avoidance alarm criteria shall be the same for both AIS and tracked
targets. It shall be possible to enable or disable a common CPA/TCPA alarm function for both
AIS and tracked targets. An indication shall be given if the CPA/TCPA alarm function for AIS
is disabled.

If the CPA/TCPA alarm function is activated, and if the calculated CPA and TCPA values of
an activated AIS target are less than the set limits, a CPA/TCPA alarm shall be given and
shall be identified as such and the target causing the alarm shall be clearly indicated.

If ther EE€BtS pluviu'ca CPAFCPA—atarm—functiom—for—tracked targets thenm—the reset
CPA/TCPA limits applied to targets from radar and AIS shall be identical. As a default|state,
the CPA/TCPA alarm functionality shall be applied to all activated AIS targets.~On user
request, the CPA/TCPA alarm functionality may also be applied to sleeping targets.

AIS ship outline dimension data is not required to be considered in CPA/TCRA for AIS tgrgets.
Such g¢apabilities, if provided, should be described in the user manual.

4.6.7 AlS lost target warning

(See 6.13.8)

If ECDIS provides facilities for a CPA/TCPA alarm functiop for AIS targets, means njay be
provided to create a lost target warning function for AIS:{The enabled state of the lost|target
warning function for AIS shall be available only when the CPA/TCPA alarm funcfion is
enabled.

It shall be possible to enable or disable the-lost target warning function for activatdd AlS
targets. A clear indication shall be given if the lost target warning function is disabled. [A lost
target|warning function for sleeping targetssmay be provided.

If the following conditions are met faf.a lost AIS target:

o the AIS lost target warning.function is enabled;
e the target is of interest, according to lost target filter criteria;

e a message is not received for a set time, depending on the nominal reporting rate |of the
Al$ target (see IEC;62388:2013, Table 27);

then the following applies:

o the last known (or predicted) position shall be clearly indicated within the operationdl area
as|a lost)target and warning shall be given;

o the_indication of the lost target shall disappear if the signal is received again_or affer the
warning has been acknowledged;

e a means of recovering historical data from previous AIS reports shall be provided.
4.6.8 Anchor watch

(See 6.15)

NOTE This requirement derives from an IMO formal safety assessment of general cargo ship safety (see IMO
MSC.88/19/2).

Means shall be provided for the operator to specify an anchor location as position offset from
the common reference point to the anchor location.

Means shall be provided for the operator to specify the radius of the swing circle. When
activated, the anchor watch function shall display the swing circle. The centre of the swing
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circle shall be at the position derived from the anchor location and the own ship position at the
time when the operator activated the function, i.e. when the anchor was dropped. An anchor
symbol shall be displayed at the centre of this swing circle.

While the function is activated, the system shall monitor the outline of own ship. If any part of
the outline moves outside the swing circle the system shall raise a warning. If this warning is
not acknowledged within 2 min, and own ship remains outside the swing circle, the alert shall
be escalated to an alarm (see 4.12.2.2).

If the anchor watch function is deactivated while this alert is present, the alert shall be
cleared.

The swing circle and anchor symbol shall be as described in Annex W. The colourshall be
red while any part of the outline of own ship remains outside of the circle.

4.7 |Display mode and generation of the neighbouring area

(See 6.8.9)

(232/A8.1) It shall always be possible to display the SENC information in a ‘nofth-up’
orientation. Other orientations are permitted. When such orientations are displayefl, the
orientation shall be altered in steps large enough to avoid{unstable display of the| chart
information.

NOTE |An unstable condition that changes orientation rapidly is distracting and can make text or symbols |[difficult
to read

(232/A8.2) ECDIS shall provide for true motion made. Other modes are permitted.

(232/A8.3) When true motion mode is in uséi.reset and generation of the chart display|of the
neighbouring area shall take place automatically at own ship’s distance from the edge |of the
display as determined by the mariner.

(232/A8.4) It shall be possible to manually change the displayed chart area and the posifion of
own ship relative to the edge ofthe display.

(232/A8.5) If the area coveréed by the ECDIS display includes waters for which no EN[ at a
scale appropriate for navigation is available, the areas representing those waters shall| carry
an indjication (see Annex D) to the mariner to refer to the paper chart or to the RCDS mpde of
operation (see Annex G).

4.8 |Colours-and symbols

(See 6..1/6:7.3, 6.8.6)

(232/A9.1) IHO recommended colours and symbols shall be used to represent SENC
information (See S-52, Annex A).

If SENC data from a non-HO source is in use, it may use other colours or symbols than
specified by IHO S-52. In this case a permanent indication “non-ENC data” shall be provided.

NOTE “Non-ENC data” indicates that the equipment does not comply with carriage requirement of ECDIS.

If SENC data from HO source is in use and if the representation uses colours or symbols
different from IHO S-52 then a permanent indication “non-ECDIS presentation, non SOLAS
mode” shall be provided.

NOTE “Non-ECDIS presentation” indicates that the equipment does not comply with carriage requirement of
ECDIS.
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(232/A9.2) The colours and symbols other than those mentioned in 232/A9.1 shall comply with
the applicable requirements contained in the IMO standards for navigational symbols (see
IEC 62288).

(232/A9.3) SENC information, when displayed at the scale specified in the ENC, shall use the
specified size of symbols, figures and letters (See S-52, Annex A).

(232/A9.4) ECDIS shall allow the mariner to select whether own ship is displayed in true scale
or as a symbol.

4.9 Display requirements

491 Route planning and monitoring
(232/A10.1) ECDIS shall be capable of displaying information for:

1) rolite planning and supplementary navigation tasks (see 4.10.2);
2) route monitoring (see 4.10.3).
4.9.2 Chart presentation size

(See 6.B.2)

(232/A10.2) The effective size of the chart presentation for-roeute monitoring shall be af least
270 mm by 270 mm.

4.9.3 Colour and resolution

(See 6.].3, 6.7.4)

(232/A10.3) The display shall be capable™~of complying with the colour and reso¢lution
recommendations of IHO (See IHO S-52,(\Ahnex A).
4.9.4 Presentation

(See 6.].5)

(232/A10.4) The method ef presentation shall ensure that the displayed information is ¢learly
visiblg to more than onefobserver in the conditions of light normally experienced on briflge of
the shlip by day and by night.

4.9.5 Removal of information categories

(See 6.5.3)

(232/A10/5) If information categories included in the Standard Display (see Annex A and
Annex M/\ are—removed—to—customize—the—disptay—thfs—shatt—be—permanentty—indfcated.
Identification of categories which are removed from the Standard Display shall be shown on
demand. (See 4.3.3)

4.10 Route planning, monitoring and voyage recording
4.10.1 General
(See 6.9.2, 6.9.3)

(232/A11.1) It shall be possible to carry out route planning and route monitoring in a simple
and reliable manner.

(232/A11.2) The largest scale data available in the SENC for the area given shall always be
used by the ECDIS for all alerts or indications of crossing the ship's safety contour, of being
too close to a point object, such as a fixed or floating aid to navigation or isolated danger
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(navigational hazard) and of entering a prohibited area, and for alerts and indications
according to Annex D.

4.10.2 Route planning
4.10.2.1 Route plan
(See 6.9.2)

(232/A11.3.1) It shall be possible to carry out route planning including both straight and
curved segments.

(232/A11.3.2) It shall be possible to adjust a planned route alphanumerically and graphically
includjng:

1) adding waypoints to a route;

2) de€jeting waypoints from a route;

3) chianging the position of a waypoint.

(232/A11.3.3) It shall be possible to plan one or more alternative 'routes in addition [to the
selectpd route. The selected route shall be clearly distinguishable-from the other routes.

(232/A11.3.4) An indication is required if the mariner plans “a route across an own [ship’s
safety|contour.

[

The indication shall be both graphical in the chart®area using IEC 62288:2014, Tablg A.3,

graphical symbol 3.5 b and textual in the user dialog-area of the route plan.

The gfaphical highlight shall be the intersection between the planned route and the charted
featurg/object.

The charted feature/object which is the origin of the indication shall be displayed on d¢mand
together with the IEC 62288:2014,-Table A.3, graphical symbol 3.5 b. This may require
temporary override of the user Gelected viewing group layers (see Annex M) or temporary
displaly of a charted feature/object from the largest scale available.

Optionally, the graphicaliindication in the chart area may be selectable between on gnd off
state. | When selected -for off state, a permanent indication shall be provided that the
“Indication of crossingsafety contour is Off”.

(232/A11.3.5)_An indication shall be given if the mariner plans a route closer than al user-
speciffed distance from the boundary of a prohibited area or a geographic area for|which
specigl conditions exist (see Annex C). An indication shall also be given if the mariner pfans a
route gloSer than a user-specified distance from a point object, such as a fixed or floating aid
to navigation or isolated danger (navigational hazard).

This distance limit may be the same applied to the proximity of all dangers and identical to the
distance limit applied for approaching the boundary of a prohibited area, area with special
conditions.

The indication shall be both graphical in the chart area using IEC 62288:2014, Table A.3,
graphical symbol 3.5 ¢ and textual in the user dialog area of the route plan.

The graphical highlight shall be the intersection between the planned route and the charted
feature/object.

The charted feature/object which is the origin of the indication shall be displayed on demand
together with the IEC 62288:2014, Table A.3, graphical symbol 3.5 c. This may require
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temporary override of the user selected viewing group layers (see Annex M) or temporary
display of a charted feature/object from the largest scale available.

Graphical indication in the chart area shall be selectable between on and off states separately
for navigational hazards and for each prohibited area or each area with special conditions
(see Annex C). If any of the selectable indications is in the off state, there shall be a relevant
permanent indication: "Indication of navigational hazards is Off" or "Indication of some
prohibited areas or areas with special conditions is Off". The full list of prohibited areas or
areas with special conditions in the off state shall be available on demand.

(232/A11.3.6) It shall be possible for the mariner to specify a cross track limit of deviation

f t L L s ' |- ) ' i Ll L L L la |- - a L
rom tyre—pranmrearotte—at - winch—an—auatonraticolr=tracr—ararfi—snatoeactivateo:

4.10.2.2 Annotated Route plan
(See 6.p.2)

NOTE |An annotated route plan combines a route plan with additional mariner’s informatien (see 6.4.1). It includes
some of the information required by the guidelines for voyage planning (IMO A.893(21)):

Annotgated route plan may be provided. If provided, the following rules ‘apply:

1) additional mariner’s information shall be organized in similar way to route plans, |which
means separately named entities such as files or databases;

2) anpotation means that a route plan shall be linked to&uch separately named entities|;

3) anjnotated route plan shall provide a textual document in electronic form. A paper version
may be provided. The document shall list all items from both route plan and additional
mariner’s information in the same sequencev«as they will appear when the ship sajls the
planned route.

EXAMPLE The sequence could be: waypoint A\ with ETD, caution (dangerous area), waypoint 2 with ETA,
caltion (danger), information (leave pilot), waypoint 3 with ETA, information (speed limit), etc.

4.10.2.3 Route plan exchange with other equipment

(See 6.p.2)

Optionally, means may be .provided to export and import route plans and annotated| route
plans |with other equipment. The media used may be a removable memory devide (for
example USB memory)'stick, SD card, etc.) or a fixed wired interface (for example
IEC 61162-450, see4.12.7 and Annex T). The format of the route plan exchange for pxport
and import is deseribed in Annex S.

4.10.3 Route-monitoring

(See 6.B.13; 679.3)

(232/A11.4.1) For route monitoring the selected route and own ship's position shall appear
whenever the display covers that area.

(232/A11.4.2) It shall be possible to display a sea area that does not have the ship on the
display (for example for look ahead, route planning), while route monitoring. If this is done on
the display used for route monitoring, the automatic route monitoring functions (for example.
updating ship’s position, and providing alerts and indications) shall be continuous. It shall be
possible to return to the route monitoring display covering own ship's position immediately by
single operator action.

The system shall allow the user to select a route for monitoring only if the pre-planned route
has been checked that the radius of planned turns allows each turn to complete before the
next turn.
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(232/A11.4.3) ECDIS shall give an alarm if, within a specified look-ahead time or distance set
by the mariner, own ship will cross the safety contour.

The visual indication of the alarm shall be graphical in the chart area using IEC 62288:2014,
Table A.3, graphical symbol 3.5 b and textual in the user dialog area of the alert management.

The graphical highlight shall be the intersection between the own ship look-ahead area and
the charted feature/object.

The charted feature/object which is the origin of the alarm shall be displayed on demand
together with the |EC 62288:2014, Table A.3, graphical symbol 3.5 b. This may require
temporary override ot the user selected viewing group layers (see Annex M) or temporary
displaly of a charted feature/object from the largest scale available.

Optionally, the graphical indication in the chart area may be selectable betweenh on gnd off
state.| When selected for off state, a permanent indication shall be provided that the
“Indication of crossing safety contour is Off”.

(232/A11.4.4) ECDIS shall give a warning or caution, as selected by.the mariner, if, wjthin a
speciffed look-ahead time or distance set by the mariner, own ship*will cross the boundary of
a prohibited area or of a geographic area for which special conditions exist. (See Annex|C)

The vjsual indication of the warning or caution shall be ‘graphical in the chart area|using
IEC 62288:2014, Table A.3, graphical symbol 3.5 ¢ and-textual in the user dialog area|of the
alert management.

The graphical highlight shall be the intersection“bétween the own ship look-ahead arga and
the chiarted feature/object.

The charted feature/object which is the @rigin of the warning or caution shall be displayed on
demand together with the IEC 62288:2014, Table A.3, graphical symbol 3.5 c. Thi$ may
require temporary override of the<user selected viewing group layers (see Annex|M) or
tempofary display of a charted feature/object from the largest scale available.

for eaph prohibited areawor area with special condition (see Annex C). If any indicatiop is in
the off state, a permahent indication: "ProhAre" shall be provided. The full list of prohibited
areas [or areas with spéecial conditions in the off state shall be available on demand.

Graphjical indication in the chart area shall be selectable between on and off states sep}rately

(232/A11.4.5)An. alarm shall be given when the specified cross track limit for deviatiop from
the planned-route is exceeded.

NOTE |Rqute monitoring will only provide an automatic alarm if the mariner has entered the appropriate|data in
4.10.2.

(232/A11.4.6) A caution shall be given to the mariner if, continuing on its present course and
speed, over a specified look-ahead time or distance set by the mariner, own ship will pass
closer than a user-specified distance from a danger (for example obstruction, wreck, rock)
that is shallower than the mariner's safety contour or an aid to navigation (navigational
hazard).

The visual indication of the caution shall be graphical in the chart area using IEC 62288:2014,
Table A.3, graphical symbol 3.5 ¢ and textual in the user dialog area of the alert management.

The graphical highlight shall be the intersection between the own ship look-ahead area and
the charted feature/object.
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The charted feature/object which is the origin of the caution shall be displayed on demand
together with the IEC 62288:2014, Table A.3, graphical symbol 3.5 c. This may require
temporary override of the user selected viewing group layers (see Annex M) or temporary
display of a charted feature/object from the largest scale available.

Optionally, the graphical indication in the chart area may be selectable between on and off
states. When selected for off state, a permanent indication shall be provided that the
“Indication of navigational hazards is Off”.

The look-ahead range, expressed as time or distance, is set by the mariner to control how far
in advance an alert will be given before a distance limit is violated. The same look-ahead
range ; i it ; pecial
conditjons, crossing safety contour or proximity to a danger. The distance limit set\by the
maringr shall be the same applied to the proximity of all dangers and aids to navigatioh.

(232/A11.4.9) A warning shall be given by ECDIS when the ship reaches acspecified time or
distange, set by the mariner, in advance of a critical point on the planned route.

ECDI$ shall permit the mariner to define critical points and the time or distance at which a
warning shall be given. The words “to reach a critical point” shall\be considered as passing
abean of the critical point on the planned route.

(232/A11.4.11) It shall be possible to display alternative rqQutes in addition to the selected
route,|where any have been planned. The selected routésshall be clearly distinguishablg from
the other routes. During the voyage, it shall be possible for the mariner to modify the sejlected
sailing route or to change to an alternative route.

(232/A11.4.12) It shall be possible to display:
a) time-labels along a ship’s track manually on demand and automatically at infervals
sefected between 1 min and 120 mih,<and

b) an|adequate number of points, ftee movable electronic bearing lines (EBL), variable and
fixed range markers (VRM), and other symbols required for navigation purposes gnd as
spgcified in Annex B.

Measyrements from own ship (for example, range rings, range and bearing, cursor, tracking
data) $hall be made withSrespect to the CCRP.

Note that an “adegiate number” of EBL and VRM implies at least one of each.

4.10. Position integration

(See 6.5.14,'6.0.4)

(232/ATT.47) The ship's position shall be derived from a continuous positioning system of an
accuracy consistent with the requirements of safe navigation. Whenever possible, a second
independent positioning source, preferably of a different type shall be provided. In such cases
ECDIS shall be capable of identifying discrepancies between the two sources.

The ECDIS shall have means to display the position from at least two positioning methods, to
identify to the operator which method is being used, and provide a means for the operator to
select the method to use. Manually obtained position fix and dead reckoning functions are
required as one secondary independent positioning source, but these are not considered to
be continuous even if it is based on continuous heading and speed sources. Refer to 4.10.6.

ECDIS shall permanently indicate using a yellow colour the source of the position whenever
the source is from non continuous position system or method.

NOTE Yellow indicates here information with doubtful integrity in accordance with IEC 62288:2014, 4.8.2.1.
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(232/A11.4.8) ECDIS shall provide a warning when the input from the continuous position,
heading or speed sources is lost. ECDIS shall also repeat, but only as an indication, any alert
or indication passed to it from position, heading or speed sources.

(232/A11.4.10) The positioning system and the SENC shall be on the same geodetic datum.
ECDIS shall give a warning if this is not the case.

(232/A11.4.15.2) ECDIS shall indicate discrepancies between the positions obtained by
continuous positioning systems and positions obtained by manual observations.

(232/A11.4.14) It shall be possible to adjust the displayed geographic position of the ship
manudlly. This manual adjustment shall be noted alpha-numerically on the scregh (i.e.
permanently indicated), maintained until altered by the mariner, and automatically recorded.

4.10.9 Object information

(See 6.8.12)

(232/A11.4.13) It shall be possible to enter the geographic coordinates of any positign and
then display that position on demand. It shall also be possible to-Select any point (fqature,
symbaql or position) on the display and read its geographical co-ordjnates on demand.

4.10.6 LOP position fix

(See 6.p.7)

(232/A11.4.15.1) ECDIS shall provide the capability to enter and plot manually obfained
bearinlg and distance lines of position (LOP), and-calculate the resulting position of own ship.
It shall be possible to use the resulting positioncas an origin for dead-reckoning.

Positipn plots shall indicate the time the-plot was accepted and, in the case of estimated
positign, fix or dead-reckoned position plot (EP, fix or DR), the type of plot. Indication |of the
source¢ of data used for the position may be selectable, on or off, by the operator.

Data for accepted position plots-and the associated LOPs shall be recorded in the oyage
recording (see 4.10.7).
4.10.7] Voyage recording

(See 6.p.4, 6.9.5)

(232/A11.5.1)ECDIS shall store and be able to reproduce certain minimum elements reguired
to reqonstruct-the navigation and verify the official database used during the previous
12 hours, (The following data shall be recorded at one minute intervals:

7) to "errstre—arecord—ofown ollll'[.l,b past track—timnre; puo/ﬁuu (/fIUIII the pU-)I.tI.UII sodrce in
use), heading and speed; and

2) to ensure a record of official data used: ENC source, edition, date, cell and update history.

The same data recording requirements apply to the use of any RNC or unofficial chart
database.

(232/A11.5.2) In addition, ECDIS shall record the complete track for the entire voyage, with
time marks at intervals not exceeding 4 hours.

For the purposes of logging, the entire voyage is defined as a maximum period of three
months.

(232/A11.5.3) It shall not be possible to manipulate or change the recorded information.
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(232/A11.5.4) ECDIS shall have a capability to preserve the record of the previous 12 hours
and of the voyage track.

4.11 Calculations and accuracy
(See 6.6)

(232/A12.1) The accuracy of all calculations performed by ECDIS shall be independent of
the characteristics of the output device and shall be consistent with the SENC accuracy.

The output device includes the ECDIS display, stored memory, and/or printout.

(232/A12.2) Bearings and distances drawn on the display, or those measured-bdtween
featurgs already drawn on the display, shall have accuracy no less than that afforded py the
resolution of the display.

(232/A12.3) The system shall be capable of performing and presenting thé \results of af least
the fojlowing calculations:

1) trde distance and azimuth (i.e. bearing) between two geographicakpositions;

2) gejographic position from known position and distance/azimuth (i.e. bearing); and
3) geodetic calculations such as spheroidal distance, rhumhb lin€, and great circle.

Accuracy of geodetic calculations shall be for distance 4vithin 1 % or 30 m, whicheverlis the
greatdr distance and shall be for bearings within 1° (se€e Annex J).

4.12 |Connections with other equipment (intertfaces)

4.12.1 Connection with navigation equipment
(See 6.p.1, 6.6)

(232/A15.1) ECDIS shall not degrade the performance of any equipment providing $ensor
inputsl Nor shall the connection.of “optional equipment degrade the performance of ECDIS
below|this standard.

(232/A15.2) ECDIS shallvwbe connected to the ship's position fixing system, to the gyro
compass and to the speed and distance measuring device. For ships not fitted with @ gyro
compgss, ECDIS shdll be connected to a marine transmitting heading device.

ECDI$ shall also~be capable to be connected to BAM equipment, BNWAS, ECDIS chk-up
system and«\VDR. Optionally ECDIS may be connected to other navigationa] and
commpnication equipment, for example Radar, AlS, Autopilot, Track Control, Echo soflinder,
SafetyyNET,"and NAVTEX.

As a minimum, the ECDIS shall support the interfaces as given in Annex Q. The manufacturer
shall specify which physical interfaces are supported. In addition, suitable alternative input or
output interfaces may be used.

4.12.2 Connection with BAM

(See 6.2.2)

4.12.2.1 BAM compliant interface

NOTE The performance standards for Bridge Alert Management (BAM) tailor the IMO Code on Alerts and
Indicators to harmonize the priority, classification, handling, distribution and presentation of alerts on bridge

equipment.

ECDIS shall provide an alert management handling and interface compliant with the
requirements of BAM Module A and C further specified for ECDIS in the Annex Q, the state
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diagram of IEC 61924-2:2012, Annex J and the detailed sentence definitions of
IEC 61924-2:2012, Annex K (see Annex D).

Alert management requires:

a) classification of all alerts available in the EUT;

b) presentation of the alerts;

c) reporting of alerts;

d) handling of unacknowledged warnings, see 4.12.2.2;

e) functionality of remote acknowledge and remote silencing, see 4.12.2.3.

4.12.22 Unacknowledged warnings
An unacknowledged warning shall be:

a) repeated as a warning after a limited time period not exceeding 5 min; or
b) changed to alarm priority after a limited time period not exceeding 5 min;lor

c) changed to alarm priority after a user selectable time not more than 5.min.

If a uger selectable time setting is provided, the default time for theluser selected period shall
be 60]s.

4.12.2.3 Remote acknowledgments and silencing of alerts

Remote temporary silencing and remote acknowledgement shall be possible via alert related
communication described in Annex Q and .the detailed sentence definitions of
IEC 61924-2:2012, Annex K.

Remofe acknowledgement shall only be possible for category B alerts, see IEC 61924-2{2012,
Annex C.

Remote silencing of the relevant audible alerts of the ECDIS shall be possible at any time.

4.12.31 Connection with VDR
(See 6.p.3)
4.12.3.1 VDR interface

An inferface withVDR shall be provided based on IEC 61162-450 and IEC 61996-1;2013,
Annex E and Annex G.

4.12.3.2, \Transfer of screen image

A subjectively ToSsIess graphic algorithm shall be used as defined in IEC 61996-1:2013, 5.8
(VDR).

Means shall be provided to configure at installation the header data for the following
information in the “Status and information text field” as described in IEC 61996-1:2013,
Annex E:

a) identity of the class of image including source type together with identifier, for example
“Source:ECDIS.2”;

b) identity of the display location.

The Ethernet interface shall provide digital file transfers of one screen capture each 15 s.
Means may be provided to configure the use of higher update rates.
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Means shall be provided to change the synchronization of the image message transfer to the
local clock within the 15 s update period. The default synchronization shall be ECDIS.1 local
clock +8 i.e. send at:08,:23,:38,:53, ECDIS.2 local clock +12 i.e. send at:12,:27,:42,:57.

4.12.3.3 Transfer of ECDIS display source information

ECDIS display source information shall be transferred to VDR as defined in
IEC 61996-1:2013, Annex G, Table G.1. Items defined in IEC 61996-1:2013, Annex G,
Table G.2 may be included. The transfer shall happen at least every 10 min if the reported
information is unchanged from previous transfer. The transfer shall happen within 2 s when
any of the reported information has been changed.

The dontent of ECDIS display source information shall include charts used for.\display
purposes and charts used for alert purposes (i.e. largest scales available).

4.12.4 Connection with BNWAS
(See 6.p.4)

To prqvide user activity information to BNWAS, an EVE sentence asispecified in IEC 61162-1
shall he output in response to user-interaction with the ECDIS under conditions descriped in
the user manual.

It is 4 requirement of BNWAS that it shall not be possible to initiate the reset funcj{on or
cance| any audible alarm from any device, equipment or system not physically located in
areas |of the bridge providing proper look out. The £CDIS installation manual shall contain
instrugtions about installation locations and/or configuration of the possibility of resetting the
BNWAS timer from the ECDIS when the BNWAS:interface can be connected or configyred to
reset {he dormant period of the BNWAS.

4.12.5 Connection for SENC information

(232/A15.3) ECDIS may provide a means to supply SENC information to external equipment.

NOTE |Test of this interface, if provided, is not required. The format of SENC data is by defigition a
manufafturer’s internal ECDIS formiat,and the data interface between an ECDIS and the external equipment for
SENC data transfer is not defined.in TEC 61162.

4.12.6 Connection with NAVTEX or SafetyNET for MSI
(See 6.116)

If proVided, an-interface with either NAVTEX (IEC 61097-6) or SafetyNET (IEC 61097-4)) shall
comply with_the following requirements for processing and presentation of MSI megsages
received ViayNAVTEX or SafetyNET.

P o~ | H== H 43 kL A H H A
a rJVIUU arrimrareaturt wiitclTh a 1T1TCW IWVioT 11T ooaytT 1o TTULTIVTU Ull

24 h have passed.

TN N Aol
tttasS—oeen—aispra ed or

b) This indication may be suppressed if the MSI message does not meet criteria set by the
mariner.

c) Means shall be provided for the operator to enter criteria for suppression of indication of
new MSI messages based on time and distance from own ship, monitored route or
planned route. Default setting is no suppression.

NOTE The criteria set for ECDIS indication of new MSI messages are independent of such settings on the MSI

receiver which may optionally be controllable by NRM sentence for NAVTEX.

d) Details of the coverage areas and message categories which have been excluded by the
operator from reception and/or display should be readily available.

e) For NAVTEX ECDIS shall provide means to view the receiver INS mask set inside the
NAVTEX (see IEC 61097-6). Optionally ECDIS may provide means to set the NAVTEX
receiver mask(s). The elements of the INS mask are: Frequency, transmitter coverage
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area and message type (see NRM sentence). The elements of the INS mask shall be
provided for display as characters ‘A’, ‘B’, etc.. ECDIS shall send a query sentence
requesting an NRM sentence prior to display of the INS mask.

f) Capability for data storage of MSI messages for at least 255 most recent messages per

ea

ch source of MSI shall be provided.

g) The user shall be able to tag individual messages for permanent retention. These
messages may occupy up to 25 % of the available memory and shall not be overwritten by
new messages. When no longer required, the user shall be able to remove these
messages.

h) Means shall be provided to view the most recent message, past messages, and to view

mwmmwwmw_
i) Megans for viewing MSI messages shall provide at least 16 lines of message textat

Wi
4.12.7

(See 6.
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Connection for transfer of route information
17)

xed wire interface is provided (see 4.10.2.3) means shall be provided bas
162-450 to send and to receive information on a monitored(route and alternate
ther navigation equipment; for example, backup ECDIS,(planning workstation,

Ee, as a minimum.

shall include:
irectional transfer of route(s) for editing .purposes. The reported type of trans
ite is A in the RRT sentence;

nsfer of route for monitoring purpose.*The reported type of transferred route is M
RT sentence;

hding of RRT sentences using IEC*61162-450 to inform another party about the tr|

a route, and reception of RRT)sentences using IEC 61162-450 for file transfer
d intended application status.(see Annex T);
sending:
a method to initiate_transfer of a route;
indication of the)'status of the IEC 61162-450 file transfer and the status
intended application based on the received RRT sentence;
indicatiom~of no response if the RRT sentence is not received withi
manufacturer’s specified timeout;
receiving:

b time

ed on
Foutes
radar,

ee Annex T). The data shall comply with the appropriate parts of Annex S for this

ferred

in the

ansfer
status

bf the

h the

amethod to accept or reject a received route at application;

f) al

reporting to the sender the status of the IEC 61162-450 file transfer and the status of
the intended application based on the received RRT sentence. This reporting can be
either by one or two RRT sentences. In a one sentence report a single RRT sentence

reports both file transfer status and application level status. In a two sentence

report

the first RRT sentence reports only the file transfer status and the second RRT

sentence reports the application level status;

if the receiver is an ECDIS, a method to perform a safety check of the received route

against chart database and a method to perform a geometry check at application

level;

a method to request a route from another ECDIS after power on (See Annex T,

Q=Query for transmitting any monitored route or alternative route for editing);

og of these interactions.
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4.12.8 Connection with INS
(See 6.18)

The ECDIS shall indicate the received integrity and plausibility of the basic CCRS values
using the information in the NSR sentence. Colour coding of the values as specified in
IEC 62288 shall be used.

4.13 Performance tests, malfunction alerts and indications
(See 6.8.19)

(232/ 13 1) ECDIS shall be ’nrn\/irlnd with means for either Qllfnmnfir\nlly or mnnunlly r\’rryjng

out on-board tests of major functions. In case of a failure, the test shall display information to
indicate which module is at fault.

Major |functions of ECDIS are: the ECDIS equipment itself, interface to electronic pgsition
fixing [system, interface to the gyro compass, interface to the speed and distance meajsuring
devicq, optional interface to the radar and optional interface to the AIS.

(232/A13.2) ECDIS shall provide suitable alert (i.e. warning).or ‘indication of dystem
malfunction.

4.14 |Back-up arrangements
(232/A14) Adequate independent back-up arrangements shall be provided to ensurg¢ safe
naviggtion in case of an ECDIS failure: (See F.3)

1) Fdcilities enabling a safe take-over of the ECDIS functions shall be provided in ofder to
enisure that an ECDIS failure does not result in-a critical situation. (See 4.12.7)

2) A |back-up arrangement shall be provided facilitating means for safe navigation |of the
remaining part of the voyage in case ofian ECDIS failure. (See 4.12.7)

4.15 [(Power supply
(See 6.p.6)

(232/A16.1) It shall be possible'to operate ECDIS and all equipment necessary for its normal
functioning when supplied. by. an emergency source of electrical power in accordance wfth the
appropriate requirements:of regulation 11/1 of the 1974 SOLAS convention, as amended.

(232/R16.2) Changing from one source of power supply to another, or any interruption of the
supply for a period-of up to 45 s, shall not require the equipment to be manually re-initialized.

The efquipment is not required to remain operational during this interruption of the jpower
supply.

4.16 Software maintenance
(See 6.10)

Adequate software maintenance arrangements shall be supported by the ECDIS manufacturer
in accordance with IMO SN.1/Circ.266, rev1. ECDIS equipment shall provide means to display
on demand the current software version.

Means shall be provided to replace or install updates to software in systems aboard ship.

Manufacturers shall provide customers with timely access, at least by a website which is
linked to the IHO website, to a list showing the IHO standards currently in effect for ECDIS,
ECDIS application software versions, compliance status and regulatory approvals for the
listed configurations/versions. The procedures for providing timely access shall be part of the
recognized quality system of the manufacturer.
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4.17 Quality management requirements

(See 6.11)

The equipment and documentation shall be developed, produced and written in accordance
with a recognised quality procedure, for example ISO 9001 or an equivalent recognised

quality standard.

NOTE See also IEC 60945 Software.

4.18 Default control setting and saved user control settings

(See 6.12)

The configuration specified in Table 3 shall be selectable by a single operator action fo

by an jaction to confirm the selection.

A facjlity shall be provided to store and recall user-specific settings+that result

lowed

after

adjustments to suit the conditions at hand. At least two such configurations.'shall be available

to be [stored for recall. Selection for recalling a stored configuration shall be followed

action|to confirm the selection.

Table 3 — Control settings configured in response fo“Default’ selection

(Appendix 6 of IMO resolution MSC.252(83))

by an

Function

Setting

Display category

ECDIS Standard'display

Chart felated selector:

Accuracy

Off

Chart frelated selector:

Date dependent

current date

provided

objectp
Chart felated selector: Highlight date
Off

depenjdent
Chart frelated selector: Full light lines Off
Chart felated selector: Highlight info Off
Chart felated selector: Highlight decument Off
Chart felated selector: UnKnown On
Chart felated selector; Seale min Off
Chart felated selectors Shallow pattern Off
Chart felated selector: Shallow water on
dangers
Chart felated selector: Contour labels, if

. Off
provided
Chart related selector: Four shades, if Off

provided

Chart related selector:

National language, if

Remain unchanged

Simplified symbols

Chart related selector:

Paper chart /

Paper chart

boundaries

Chart related selector:

Plain / Symbolized

Plain

Chart related selector:

Text group layer

Important text

Selected sea area

Around own ship with appropriate off-set

Range

3 NM

Orientation

True motion, north-up
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Function

Setting

True motion reset

10 % from display edge

Geodetic datum, if selectable

WGS84

Manual updates (see 5.9.2)

If applied i.e. displayed if available

Mariner’s notes (see 5.4.1)

If applied i.e. displayed if available

Selected route

Last selected route, including route parameters

Past track On

Past track length, if selectable (see 12 h
Annex B, 1.7 and 1.2)

Past tfack time-labels On, 30 min
Look-ghead time 6 min

Any edgit window (for example route plan) Exit

Positipn data source

remain unchanged

Safety| contour

remain unchanged

Safety depth

remain unchanged

Cross|track limit

remain unchanged

Graphjcal indication of crossing safety

contoyr during route planning, if selection On
provided

Graphjfcal indication of prohibited areas,

areas |with special conditions and on

naviggdtional hazards during route planning,
if seleftion provided

Distar|ce to prohibited areas, areas with
specigl conditions and navigational hazards

remain unchanged

Graphjcal indication of crossing safety
contoyr during route monitoring, if selection
provided

On

Graphjcal indication of prohibited areas and
areas |with special conditions during route
monitgring, if selection provided

Graphjcal indication of navigational.hazards
during| route monitoring, if selection
provided

On

Object highlight, selected abject, track
display from log

Cleared from display

Cursof pick

Closed

Any aglditional*window (dual view, 3d, tides,
etc.)

Closed

Any adlditional information layer, proprietary

Cleared from display

layer (weather—tides—AML—otc

Chart update, Chart information exchange Aborted
Colour differentiation test diagrams Closed
Update review Off
Chart 1 Closed
Units m, NM, kn
Crossing a navigational hazard in route .
monitoring mode Caution
Vector time (length) 6 min
Vector mode True
Vector stabilization Ground
Symbol for target association, if provided AIS
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Function

Setting

Collision warnings, if provided

ON (limits, CPA = 2 NM; TCPA = 12 min)

Radar and AIS target association, if
provided

ON

AIS target filtering, if provided

target range = 6 NM

target CPA = 4 NM

target TCPA = 24 min

target display = Off

sleeping target display = Off

ALONdISPIdy = UTl
SART display = On
repeated target display= Off

AIS trye target outline Off
Displaly of Radar image overlay, if provided Off
Displaly of Radar tracked targets, if provided | Off
Display of AIS reported targets, if provided Off
Target past positions, if provided Off
Targef trails, if provided Off
Lost tgrget warning, if provided Off
Lost target warning range, if provided 12 NM
AIS inferrogation, if provided Off
Own ghip true outline Off
LOP sjource indication Off
User delected time for warning escalation 60 s

Supprgssion of indication of user selected
MSI messages based on first character of
NAVTEX code field, if provided (see 4.12.6

b))

Remain unchanged

Suprepsion of indication of user selected
messgges based on time and distance from
own ship, monitored route or_planned route
(4.12.6 c))

No

Brighthess and contrast'controls, if software
contrglled

Calibrated setting

5 Reqguirements contained in IHO publications

5.1 Priority of chart display

(See 6.8.6)

(S-52/2.3.2a) Layers are required to establish the priority of data on the display. The general
rule for the priority between different categories of information is given below:

1) ECDIS visual alerts/indications (for example caution, overscale);

2) HO-data: points/lines and areas plus official updates;

3) Notices to mariners, manual input and radio navigational warnings;

4) HO-caution (ENC cautions);
5) HO-colour-fill area data;
6) HO's on demand data;
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7) radar information;

8) mariner’s data: points/lines and areas (see 5.4.1);

9) manufacturer's data: points/lines and areas;

10) mariner’s colour-fill area data.

This list is not intended to indicate a drawing sequence, but to specify that the information

content of category » + 1 shall not obscure the information content of category n or any
higher category (i.e. n — 1, etc.). (S-52/2.3.2a).

5.2 Display of chart information

5.21 Scale and navigation purpose

(See 6..8)

(S-52/3.2.3(8a)) If data from different compilation scales appears on the display; the boyndary
betwepn different scales shall be clearly indicated.

(S-52/8.1.7.2) When the display cannot be completely covered with ENC data for the sellected
naviggtional purpose, the remaining part of the display shall be filled with data based on a
more general navigational purpose (if available).

(S-52/3.1.7(c)) A graphical index of the navigational purpose)of available data shall be shown
on demand.

(S-52/3.2.3(8b)) Data shown on the display shall :always be of the same display scalp. If a
compilation scale boundary is shown on the display, the information shown in the overscale
area shall not be relied upon at the scale of the/display. The overscale area shall be idéentified
ecified in S-52, Annex A. (Note that this overscale identification only appljes to
atic area scaling of parts of the display; it does not apply to overscaling of the|entire

(S-52/8.2.3(9a)) The IMO performance standards require an indication of scale and ranfge as
part of the display base. For display scale larger than 1:80 000: always display the I mile

(S-52/3.2.3(9b)) For display scale at 1:80 000 or smaller: always display the 10 mile Igtitude

displayed.area together with the used projection is such that scale is not unifor over
the digplayed\area then the scale bar (more than 5 % difference in uniformity for all dirgctions
ormity
for latjtude direction or displayed area is over latitude 70°) shall indicate the scale either at
own shkip-lecationorattheecentreof-thedisplayedarea—trsuechecaseap i

“at own ship” or “at centre” shall be close to the scale bar or latitude scale.

5.2.2 Units and legend

(See 6.7.2)

Units to be used on ECDIS displays are defined in IEC 62288.

(S-52/2.3.1g) A standard legend of general information relating to the cursor pick location,
shall be shown on a graphic or text display. This legend shall contain as a minimum:

1) units for depth;

2) units for height;

3) scale of display;
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4) data quality indicator;

5) sounding/vertical datum;

6) horizontal datum;

7) the value of the safety depth if used;

8) the value of the safety contour;

9) magnetic variation;

10) date and number of last update affecting the chart cells currently in use;
11) edition number and date of issue of the ENC;

12) chari-prefjestion-

All of|the listed general information shall be available for simultaneous display: It |is not
necespary to accomplish this using a single "standard legend" window.
5.2.3 Terminology

(See 6.].2)

(S-52/Annex A, Part 1/10.3.4.4) User interface and manufacturer’shdocumentation shgll use
terminjology available in Annex E, Table E.1 for the mariner selections.

(S-52/Annex A, Part 1/14.3) User interface and manufacturer’s documentation sha|l use
terminology available in Annex E, Table E.1 for the viewihng group layers.

(S-52/Annex A, Part 1/14.5) User interface and-<smanufacturer’s documentation sha|l use
terminjology available in Annex E, Table E.1 for the-text group layers.

User |nterface and manufacturer’'s documentation shall use the terminology availaple in
AnneX E, Table E.2, Table E.3 and Table E:4.

5.3 |Display functions

5.3.1 Cursor pick
(See 6.B.12)

(S-52/3.1.9) It shall be_possible to call up all the information associated with an object by
cursoll pick on its symbol. This shall extend to areas (restricted area, depth area, etc.) gnd to
“‘no syimbol” areas-{territorial seas, etc.) and meta areas (information about the area sdch as
compilation scale; etc.). The search for area information shall extend only to the cell
boundaries gnelosing the position of the cursor. Also refer to 4.3 (232/A5.6).

display,
cammon

(S-52/8.4(¢e)) By identifying any object (point, line or a
the object descriptic = all avai attributes
language terms.

rea) with a cursor o

n the chart

An indication based on IEC 62288:2014, Table A.2, graphical symbol 2.12 shall be presented
at the area of cursor pick as long as the information associated with the picked objects is
presented. The symbol shall surround the area for picking objects.

5.3.2 Navigational information

(See 6.8.9)

(S-52/3.1.2.1.6(d)) If the ECDIS offers a ship-centred display mode, the manufacturer shall
avoid overwriting between the ship symbol and a centred symbol for an area which wholly
encloses the display (for example the traffic direction arrow (TSSLPT) in a very large traffic
lane such as Dover Strait).
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This can be accomplished by moving the "centred" symbol. When the “centred” symbol is
visible beneath the ship symbol, movement is not required.

5.3.3 Date-dependant ENC objects

(See 5.9.1)

(S-52/Annex A, Part 1/10.4.1) There are a number of objects within the Marine environment,
which are seasonal, such as racing buoys. These objects are only to be displayed over a
certain period. IHO S-57 uses attributes Period Start (PERSTA) and Period End (PEREND).
Other objects, such as a traffic separation schemes, use the attributes Date Start (DATSTA)
and Date End (DATEND) to indicate their introduction or removal. Any ENC object with one of
the aHove attributes shall not be displayed outside Its effeciive dates unless requesied py the
maringr.

(S-52/] Annex A, Part 1/10.4.1) To provide the mariner effective route planning capabiliti¢s and
for logk-ahead during route monitoring ECDIS shall display date dependent(chart data [based
on a mariner selected date or date range (start viewing date and end viewing/date).

(S-52/ Annex A, Part 1/10.4.1) During route planning and monitoring 'the Mariner shall be able
to selgct a date or date range to display all date dependent chart.objects. The display qf date
dependent information is indicated by the symbol SY(CHDATO01),

(S-52/] Annex A, Part 1/10.4.1) When viewing date or date ftange do not include curreni date.
The Mariner shall be informed by a permanent indication<Display Not Real Time’ on thq chart
display that the date has been adjusted. The selected’ date or date range shall be feadily
availaple.

5.4 |Supplementary display functions

5.4.1 Additional mariner’s information

(See 6.8.7)

(S-52/2.3.1(b)) The mariner shall-be provided with the capability of adding at leafst the
followlng symbols, lines and areas to the SENC, and shall be able to revise or delete thgm:

1) thé caution (!) or information [i] symbol used to call up a note on the text display by pursor
pig¢king;

2) simple lines and._areas with or without colour fill, set up for cursor picking t¢ give
explanatory netes in the text display;

3) any of the(Symbols in the presentation library;
4) text notes.

In addition to the presentation library, other symbols may be used in accordance with the
requirements of IEC 62288.

5.4.2 Additional non-HO information

5.4.21 Additional display functions
(See 6.8.7)

(S-52/2.3.1a) Additional information from non-HO sources, may be displayed provided this
does not degrade the display of ENC data. This additional information shall be distinguished
from the ENC data. (See IHO S-52, Annex A. Part I)

Display of information from non-HO sources may use presentation based on IHO S-52 or
proprietary presentation. Display of information from non-HO sources shall be indicated with
permanent indication “non-ENC data” (see 4.3.2 and 4.8) and the area of the non-ENC data
shall be marked as defined in IHO S-52, Annex A, Part [, 10.1.7.
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5.4.2.2 No data

(See 6.5.3)

(S-52/2.3.1¢.2) If the area covered by the ECDIS display includes waters for which nho HO
ENC at a scale appropriate for navigation exists, the areas representing those waters shall
carry an indication to the mariner to refer to the paper chart. (See IHO S-52/Annex A, Part
1/10.1.5)

An area with no chart data of any kind shall be marked with the “no data” symbology defined
in the presentation library. (See IHO S-52/Annex A, Part 1/10.1.8.)

If an @rea with no ENC data is covered by non-ENC data, the area shall be marked py the
‘non-ENC area” symbology defined in the presentation library. (See IHO S-52/Annex A, Part
1/10.1]7)

5.4.2.3 Unknown object

(See 6.p.2)

(S-52/8.1.3) Should an “unknown object” occur in the SENC which+s*not adequately defined
or for which no symbol exists, its presence shall be indicated on(the display by a magenpta “?”
with the IMO category “Standard Display”.

Text ipformation about such objects or areas shall be displayed on demand in accorndance
with 5[3.1.

5.4.3 Tidal adjustment

(See 6.B.7)

(S-52/1.2(f)) Depth information shall only-be displayed as it has been provided in the ENC and
not adjusted by tidal height.

5.5 |[Use of the presentation library

5.5.1 Presentation library.

(See 6.5.2)

(S-52/Annex A, PartV/19.1) The edition number of the PresLib installed shall be availgble to
the Mariner on reguest.

(S-52/1 3.1.4)-The presentation library includes an ECDIS chart 1 showing both simplifigd and
full clhart\symbols and their explanations. The ECDIS shall provide linking by [ursor
interrchation between the symbols and the explanations. This is valid for both the IHO
presentation library and the one provided by a manufacturer.

5.5.2 Test diagrams

(See 6.7.3)

The presentation library contains colour differentiation test diagrams to enable the mariner to
detect the stage at which the display can no longer be used to discriminate important features
by colour. These diagrams, one for each colour table, are coded in IHO S-57 format. The
ECDIS shall allow the selection and display of these test diagrams. The diagrams shall be
used to check the discriminability of colours within all colour tables. (See IHO S-52/5.2.5)

5.6 Display characteristics

(See 6.8.3)
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(S-52/5.1) Information shall be displayed in the ECDIS on one or more physical screens,
which may be divided into more than one display. Information may be displayed automatically,
on demand or as a result of mariner’s selection. In addition to the IMO performance standards
the following rules apply.

(S-52/2.3.1(g)) The units for depth shall always be on the same screen as the chart display.

(S-52/2.3.1(e)) The following information shall be visible on demand on the same screen as
the chart display is visual or on an additional graphic or text display:

1) positional data and time;

2) ledend;

3) object description and associated attributes (result of "cursor query”);
4) textual information from SENC;

5) list of abbreviations (from INT-1);

6) result from navigational computations;

7) regord of ENC-updates;

8) list of categories which are removed from standard display;

9) edlition number of presentation library in use (See IHO S-52/Annex A).
5.7 |Performance requirements

5.7.1 Redraw
(See 6.p.3)

(S-52/5.1) Redraw during route monitoring.to” follow the ship's progress, including| scale
changes due to change in the scale of _the chart information, shall take less thaf 5 s.
Demahds by the mariner that cannot be ppredicted by the ECDIS, such as draw at a different
scale pr in a different area may take moye than 5 s. In the latter case:

— the mariner shall be informed;
— the display shall continug“voute monitoring until the new information is ready tq draw
within 5 s.

(S-52/2.2.3) If there iscaydelay in preparing (re-generating) data for display (for example due
to a request for scaleychange or look ahead to another area) the ECDIS shall infoqm the
marinér. The previous display shall be maintained and updated, until the new display is|ready
for re-draw.

5.7.2 Resolution

(See 6.f.4)

(S-52/5.1) Minimum lines per mm (L) given by L = 864/s, where s is the smaller dimension of
the chart display area (for example for the minimum chart area, s = 270 mm and the
resolution is L = 3.20 lines per mm, giving a "picture unit" size of 0.312 mm).

5.7.3 Symbols

(See 6.7.1)

(S-52/3.1.5) The minimum sizes for all symbols shall be as shown in the presentation library.

(S-52/3.1.5) In addition, the symbols shall always be drawn with at least the same number of
pixels as are required to draw the symbol at the size defined in the presentation library for the
minimum resolution and minimum chart display area (270 mm x 270 mm).
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(S-52/3.2.1(2)) The ECDIS shall provide the mariner with the option of using either the
traditional paper chart symbols or the new simplified symbols, and either the symbolized or
the plain area boundary line styles as best fits his purpose.

5.7.4 Number of colours

(See 6.7.3)

(S-52/5.1) Colours: 64

5.7.5 Brightness and contrast

(See 6.f.3)

The Hrightness and contrast controls shall have a provision to permit returning fo the

calibrgted setting. The user manual shall carry a warning that use of the brightness ¢ontrol

may inhibit visibility of information at night. (See IHO S-52/4.2.4.2)

The cplour tables are provided in the presentation library, all of which” shall be avajlable.

(See IHO S-52/Annex A, Part I, Appendix A Colour Tables 4.1)

Colouf tolerance values:

1) (St52/5.2.3.1) the discrimination difference between any two colours displayed (¢xcept
those with a tabular AE* less than 20) shall be notfdess than 10 AE* units for th¢ DAY
cojour table;

2) (St52/5.2.3.1) the difference between the colour. displayed and the CIE colour defined in
the¢ specification shall be not greater than 16-A(u*,v*) units. If a monitor is independently
tested, then the difference shall be not greater than 8 A(u*,v*) units;

3) (S}52/5.2.3.1) the luminance of the colgur displayed shall be within 20 % of its specified
vajue. Black is a special case and thé&luminance of it shall be not greater than 0,52 |cd/m2
fof DAY.

NOTE 1 (IHO S-52/5.2.3.1) define mathematical formulas as below

A(u®v*) = SQRT [(up* = uq*)2 + (vy* = v4*)?4]
AE*= SQRT[ (Lz* - L1*) + (uz* - M1*)2 + (Vz* -V *)]

NOTE 4 The previous edition called A(u*,v*) as AC*. In this edition A(u*,v*) is colour difference metric. CIE|defines

symbol |JAC* as a metric of difference in colour saturation only.

5.8 |Ergonomic requirements

5.8.1 Mode and orientation

(See 6.8.9)

(S-52/3.2.3(10)) The north arrow shall always be shown at the top left corner of the chart
display, just clear of the scale bar or the latitude scale.

If the displayed area together with used projection is such that direction of the north is not
uniform over the displayed area (more than 20° difference in uniformity or displayed area is
over latitude 70°) then the North Arrow shall indicate the direction of North either at own ship
location or at the centre of the displayed area. In such case a permanent indication “at own
ship” or “at centre” shall be close to the North Arrow.

5.8.2

Windows

(See 6.7.5)
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(S-52/3.4.2) Any windows containing text, diagrams, etc. superimposed on the route
monitoring display shall be temporary.

NOTE Temporary for this application means that the window can be removed or moved from the chart display
area.

(S-52/3.4.2) It shall be possible to re-locate such windows in a less important part of the
display, such as on land, or behind the own ship symbol.

5.9 Update of chart information

5.9.1 General

5.9.1. Update methods

Test requirements are addressed to individual update sets or cumulative updates’ (collection
of sequential individual update sets). A third alternative update method is the\reissue) i.e. a
“compijilation update” set, which contains all current changes from the edition date of thg ENC,
and does not involve or rely on any previously issued update.

The detailed method of updating is described in the ENC product specification in IHO S157. If,
in the following subclauses, there are conflicts between the(requirements of IHO|S-52,
appendix 1 and the ENC product specification (IHO S-57), the‘requirements of the lattef shall
be used.

5.9.1.2 Integration of updates

(See 6.8.17.2, 6.8.18)

(S-52 [appendix 1/3.4.1(c)) Updates shall be cléarly distinguishable on the display (see $#.4.2).
Once pccepted, integrated updates shall be indistinguishable from ENC data.

Non-integrated updates (for example.those entered manually) shall be distinguishable as
descriped in S-52/2.3.4.
5.9.1.3 Recall for display

(See 6.5.17.2, 6.8.17)

(S-52,| appendix 1/3.4M(e)) It shall be possible on demand to review a previously ingtalled
updat¢ (see 4.4.2).

Meang shall _be)provided for a review of updates, installed within the last 3 monthg. The
review shall-not include updates installed before the current base cell was installed or a
reissup of the current base cell was installed.

The review shall provide both graphical highlight (see IHO S-52/10.7.2) and textual report of
the chart objects which have been updated including changes, insertions and deletions during
the review period.

The mariner shall be able to select the review period by date.

NOTE Review by update numbers is difficult to handle for end users as the seamless chart database contains
numerous individual chart cells which all have their unique update numbers. A date range is possible to understand
and handle.

5914 Log file
(See 6.8.17.3)

(S-52, appendix 1/3.4.1(h)) ECDIS shall keep a record of updates, including time of
application and identification parameters described in the Product Specification of S-57,
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through a log file. The log file shall contain, for each update applied to or rejected by the

SENC
1) da

, the following information:

te and time of application/rejection;

2) complete and unique identification number of update as described in the S-57 product
specification;

3) any anomalies encountered during application;

4) type of application: manual/automatic.

NOTE

5.9.1.5—Update apptied out of SeqUENTE

(See 6.

(S-52,
seque
updaté

The p
of seq
charts
indica
of sed
succe
remoy

NOTE
sequen

An example of “anomalies” could be error messages or load warnings.

B.17.1)

appendix 1/3.4.1(i)) The ECDIS shall warn the user when an update is put of
nce, terminate the update and restore the SENC as it was before application of the ENC
b file.

brmanent indication SSE 27 shall be displayed as defined in IHO S-63 covering this out
uence case for the ENCs delivered in the IHO-63 format. For’the plain IHO S-5T ENC
and, if provided, for the SENC delivery, the ECDIS, ‘shall create the perr%anent

ion “Chart information not up to date” by memorizing anattempt to load an upddte out
uence. In such a case the memorized attempt to load out of sequence is resef by a
5sful application of a reissue, a new edition or_¢emplete sequence of updates|or by
al of the cell.

SENC delivery is required not to be inferior to ENG\delivery. The SENC delivery does not delivef out of
Ce updates as they are already detected in the shore based SENC conversion. However, the SENC flelivery

“Chart
informa
the cap
state of]
ENC.

5.9.2
(See 6.
5.9.2.
(S-52,

nformation not up to date” that the chart is not*up-to-date. The SENC delivery removes SSE 27 of “Chart
ion not up to date” after the chart suppliershas fixed the situation. In other words, the SENC delivery has
Bbility to inform ECDIS user using SSE 27.6r “Chart information not up to date” the situation that the|current
the delivered SENC in the ECDIS is not*up-to-date compared to the update state of original sourcg¢ of the

converTon process detects the out of sequence case,afid"informs the user of the SENC delivery using SSE 27 or

Manual update

B.18)
Keying and symbology
appendix 1/3:4.3(a)) The ECDIS shall enable manual entry of updates for non-integrated

prese

1) e
2) e

ntation on<the display. A capacity shall exist to enable the mariner to:

er thecupdate as described in IHO S-52;
ure- all update text information relevant to the new condition and to the source |of the

The system shall be capable of implementing manual updates to point objects and simple line
and area objects such as traffic routing schemes and restricted areas, but excluding complicated
lines and areas such as contours and coastlines.

5.9.2.2 Indications and alerts

(S-52,

appendix 1/3.4.3(b)) The ECDIS shall be capable of sensing indications and alerts

related to non-integrated (manual) updates, just as it does for integrated ENC updates.

5.9.2.3 Presentation

(S-52,

appendix 1/3.4.3(c)) Manual updates shall be displayed as described in S-52, 2.3.4.
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(S-52, appendix 1/3.4.3(e)) It shall be possible to remove from the display any manual update.
The removed update shall be retained in the ECDIS for future review until the commencement
of the next voyage, but will not be otherwise displayed.

Manual updates need to be retained only until a new edition of the cell is incorporated.

For the purpose of retaining the removed updates in the ECDIS for future review, the
commencement of the next voyage is defined as a period of three months.

5.9.3 Semi-automatic update

(See 6.p7t7 1)

(S-52) appendix 1/3.4.2(a(ii))) The ECDIS shall be capable of receiving updates in.stgndard
IHO S}57 format by one or more of the following means:

e COROM;
e any other interface or data storage media that are provided with\the ECDIS fqr that
purpose;

e thnough a secure interface to telecommunication methods. Seclre interface shall pjovide
mathods for authentication, data integrity and integrity of teleecommunication channe

NOTE |[IHO S-63 includes authentication and data integrity.

Manufacturer provided documentation shall describe available methods.

5.9.4 Reception of updates

(See 6.8.16, 6.8.17.1)

(S-52,| appendix 1/3.4.2(b(ii))) The identification of the issuing authority of the update STaII be
checkgd for conformance with the corresponding identifier of the ENC. If the check fajls the
recepIon procedure shall be terminated and the ENC update flagged invalid in the redord of
updat¢s. The user shall be informed:

(S-52,[ appendix 1/3.4.1(b(iii)))"If any errors are detected from the receiving device, the
receplion procedure shall.be. terminated and the ENC update flagged invalid in the redord of
update¢s. The user shall-beinformed of the corruption.

The HCDIS shall_émploy the error detection scheme defined by IHO for ENC data, [which
includes CRC checksum (see IHO S-57) and signature (see IHO S-63).

The ECDIS shall reject corrupted files and provide a notification as a warning of this action.

NOTE Lw H bl £ 4 4ic 4 4l oot H Aol aatoitlaal that
vvar g tsSeontteXrmeans—a ot tat o o me—Sereem tnat a messages—aaaedtotnerog—warning a

one or more ENC update has not been successfully applied.

5.9.5 Sequence check

(See 6.8.17.3)

(S-52, appendix 1/3.4.2(c)) The following sequence number checks shall be performed at the
time of application, for sequential and cumulative updates:

1) file extension of the ENC update;
2) update number of the ENC update;

3) update sequence number of the individual records in the ENC update.

Refer to the ENC product specification of IHO S-57 for details on how these sequence
numbers are encoded in the ENC update.
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5.9.6 Consistency check

(See 6.8.17.1)

(S-52, appendix 1/3.4.2(d)) The mariner shall be warned of any previous ENC updates which
have not been successfully applied.

The warning shall be recorded into a log. After the warning the ECDIS shall continue to
operate normally. The log shall be available on demand to the mariner.

NOTE Warning in this context means a notification on the screen that a message is added to the log warning that
one or more ENC update has not been successfully applied.

5.9.7 Geographic applicability
(See 6.B.17.2)

(S-52,| appendix 1/3.4.2(e)) Updates not relating to a cell within a set of ENGCs in the ECDIS
may b discarded.
5.9.8 Summary report

(See 6.5.17.3)

(S-52,| appendix 1/3.4.2(f)) A summary report for each of thexissuing authority's official §pdate
files shall be given after completion of receipt containing at teast:
1) identification of issuing authority;

2) upidate numbers of the update files;

3) cell identifiers of cells affected;

4) edition number and date of cell involved;

5) number of updates in the affected cells.

5.9.9 Review of ENC updates
(See 6.B.17.2)

(S-52,| appendix 1/3.4.2(g)) ‘It shall be possible for the mariner to review the updates dpplied
through displaying the SENC contents with the updates highlighted (see 4.4.2).

5.9.100 Modification of updates

(See 6.8.17.2)

(S-52,| appendix 1/3.4.2(h)) Rejection or amendment of an update by the mariner shall be
achieved/ by the manual update method. The questionable update shall be noted las an

1 H N 1 £i1 LO TR VaY ol s} PN H 4 /9 4 4/ \
anomaryitreTogitie{See T ToOo-oZ, apPenatxX—T7ro4- {1)7)

5.10 Operational area

(See 6.8.20)

Every ECDIS shall operate between 85°N and 85°S latitude. Optionally, an ECDIS may
support operation above latitude 85°. The manufacturer shall declare the operational area of
the ECDIS in the user manual. If the declared operational area extends beyond latitude 85°
then a chart projection type suitable for navigation in higher latitudes shall be provided.

NOTE Mercator projection is considered not suitable for latitudes above 85°. Annex O contains informative details
about operational areas in high latitudes.
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It is not required that every ECDIS be able to handle ENCs beyond the 85° N latitude limit for
the North pole and beyond the 85° S latitude limit for the South pole. If there is a maximum
latitude limit for the EUT then:

a) if the area covered by the ECDIS display includes waters beyond the maximum latitude
limit, the areas representing those waters shall carry an indication to the mariner to refer
to the paper chart (see IHO S-52/Annex A, Part 1/10.1.5). The area shall be marked by the
“non-ENC area” symbology defined in the presentation library. (See IHO S-52/Annex A,
Part 1/10.1.7.) (See a similar but not identical case in 5.4.2.2);

b) an indication shall be provided when the planned route falls within a region beyond the
maximum latitude;

c) anl gtert(cautton) shattbe provided whemn the monitored Toute fatts withima regfom, beyond
thé maximum latitude.

5.11 |External removable media

(See 6.B.21)
Meang shall be provided to protect the ECDIS from execution of any ‘software on ypdate
storagle devices or via interfaces to update storage sources, for example writeable CD{ROM,

USB memory sticks, Network interfaces etc. All automatic executionyfrom external remgovable
medialincluding auto-run shall be prohibited.

NOTE |Guidance on protection from removable external data source is given in IEC 61162-460.
6 Methods of testing and required test results

6.1 EUT installation, technical documentation; and test requirements

The elquipment under test (EUT) shall be “installed in compliance with the manufacjurer’s
installation manual.

Wherg equipment is divided (for example route planning on one display and route monjtoring
on thel other), the entire configuration shall be tested together.

The mlanufacturer shall provide sufficient information and documentation for the equipment to
be undlerstood and operated.

General guidance fortésting is given in Annex K.

6.2 Interfaces

6.2.1 General

(See 4.1243

During testing, specified digital signals shall input into the EUT to emulate the position,
heading and speed over ground of the own ship. Signals shall also be provided as necessary
to represent any optional interface supported by the EUT, for example radar returns and AIS
data, appropriate to the equipment and the position of the ship. Tests shall be performed
using a simulator or at sea.

Annex Q specifies minimum mandatory logical interfaces and optional logical interfaces for
which this standard has defined functionality. Logical interfaces shall use physical interface
alternatives available as specified in Annex Q.

An interface simulator supporting all interfaces that the EUT supports according to the
manufacturer's declaration shall be connected. Messages shall be sent and received. For
each interface and sentence listed in Annex Q and supported by the EUT, confirm by
analytical evaluation that valid data are correctly received, applied and sent. For these
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messages, confirm by observation that missing data, invalid data and data of low integrity is
detected and indicated in conformance with the integrity marking requirements of IEC 62288.

6.2.2 BAM interface
(See 4.12.2)
6.2.2.1 General

Confirm by inspection of the manufacturer’s documentation that manufacturer defined alerts
are in compliance with the criteria for classification and categories of alerts defined in
IEC 61924-2 and the alerts for ECDIS listed in IEC 61924-2:2012, Annex C.

For tefst of alert communication and presentation, refer to the manufacturer’s documentation
to identify at least 2 of the available alarm conditions which may be chosen at randonp, 2 of
the avfailable warnings which may be chosen at random and 2 of the available, cautions|which
may be chosen at random. Then perform the following test using a simulator for BAM:
a) verify the compliance of alert presentation in accordance with IEC 62288;

b) copfirm by analytical evaluation that the alert communication complies with the sen{ences
lisfed in Annex Q, the detailed sentence definitions of IEC 6192432:2012, Annex K apd the
state diagram of IEC 61924-2:2012, Annex J;

c) copfirm by analytical evaluation that, if means are ¢provided for an interface| to a
ceptralised alert management system, a caution aletd is provided when the pg¢riodic
re¢eptions of the HBT sentences is interrupted.

NOTE |The HBT sentence has a field for periodic transmission, time. After power up equipment does not kjow this
value aphd therefore does not know a suitable timeout to activate the caution. IEC 61162-450 defines the ppriod of
HBT as|“at least every 60 s”. This value can be used as suitable default.

6.2.2.2 Remote acknowledgements and\silencing of alerts
Perform the following test using a simulator for BAM:

a) Tgst of alert reporting and silencing:
Crgate 2 alerts, at least one.0f Category B.

Canfirm by observation that' ALF, ALC and HBT sentences are transmitted from the EUT to
the BAM interface.

Usle a simulator to-send the ACN sentence to the EUT to silence one of the alerts.

Canfirm by observation that ALF, ALC and HBT sentences report correctly the new state
of the alerts:

Usle a simulator to send the ACN sentence to the EUT to acknowledge the Category B
algrt.

Canfirm by observation that ALF, ALC and HBT sentences report correctly the new state
of the alerts.

b) Test of attempt to acknowledge Category A alert:
Create an alert of Category A.

Confirm by observation that ALF, ALC and HBT sentences are transmitted from the EUT to
the BAM interface.

Use a simulator to send the ACN sentence to the EUT to acknowledge the Category A
alert.

Confirm by observation that the EUT refuses to acknowledge and that the ARC sentence
reports correctly this refusal.

Use a simulator to send the ACN sentence to the EUT to silence the Category A alert.

Confirm by observation that the EUT accepts the silence command and that the ARC
sentence reports correctly the new state of the alerts.
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6.2.2.3 Unacknowledged warnings

Confirm by inspection of the manufacturer’s documentation that the default value for alert
escalation is 60 s.

Confirm by observation that the user selectable time period for alert escalation is less than
5 min.

Confirm by inspection of the manufacturer’'s documentation that the manufacturer provides
information about:

a) whichwarnings are repeated as warning:
~J T ~7 7

b) which warnings are changed to alarms after the user selectable time period;
c) which warnings are changed to alarms after the manufacturer fixed time periods

Refer [to the manufacturer’'s documentation to identify at least 2 cases whichymay be chosen
at random, if available, in which a warning is repeated as warning. Confirm by obsernvation
that tHe time between repetitions is as selected by the user.

Refer [to the manufacturer’'s documentation to identify at least 2 cases which may be chosen
at random, if available, in which a warning is changed to alarm: . Confirm by observatign that
the tinpe before change of priority is as selected by the user.

6.2.3 VDR interface

(See 4.[12.3)
6.2.3. Mandatory transmitted LAN information

A test|receiver of LAN images (e.g. a VDR) shall be set up and connected to the ECDIS|

Confirm by observation of the transmissions of the EUT that:

a) sentimages are sent at a minitaum of every 15 s;

b) thI images all contain a correctly formatted header;

c) the¢ sender time indicated in the header in milliseconds matches the transferred [image
within 1 s, if the image“contains time;

d) means are provided to configure at installation display location and class of image.
If the [transfer is/based on a lossless method (for example .bmp or .png), confirm by |visual

inspedtion that the transferred image is identical to the shown image except for brightness
and cdlour-calibration differences.

hacad
154 =

bsedvation

If the transferd o o
her by manufacturer’s

o (for

S Hor
that the image conforms to the minimum IEC 61
documentation or by measurement.

oso
OoSTYy Tt

@D

—h

Confirm by observation that ECDIS display source information:

e) contains a correctly formatted header and the minimum information (chart, etc.) as defined
in4.12.3.3;

f) contains all information as required in 4.12.3.3;

g) the ECDIS display source information is sent within 2 s of a change between own ship
position location and look-ahead location.

6.2.3.2 Image synchronization within the 15 s slot

Confirm by analytical evaluation that:
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a) the image synchronization within the 15 s (or shorter slot) is configurable;

b) the image transmission moves in time after the new configuration;
c) the default setting is 8 s (ECDIS.1) and it is configurable as 12 s (ECDIS.2).

6.2.4

BNWAS interface

(See 4.12.4)

Confirm by observation that the ECDIS outputs an EVE sentence under the conditions
described in the user manual.

Confirm by doctment ;llapcut;un that-the-instatattomrmantat-describes—the—instattattontocation

limitatjon and configuration of the ECDIS to reset the dormant period of the BNWAS.

6.3 |General requirements and presentation requirements

(See Clause 4, Clause 5)

6.3.1 General requirements

All thg general requirements of IEC 60945 appropriate to their category, i.e. “protected’], shall

be carried out. The manufacturer shall declare any preconditioning required pefore

environmental checks. For the purposes of this standard,"the following definitiopns for

“perfofmance check” and “performance test”, required by IEC 60945, shall apply.

Performance check Reconfigure the EUT and €éheck by non-quantitative visual checks
that the system is still opéerative.

Perfofmance test During testing to IEE€"60945 the “performance test” for the EUT| shall
be identical to the\'‘performance check”.

The alcoustic alarm level may beé-capable of being adjustable below the level defiped in

IEC 6(0945.

6.3.2 Presentation requirements

(See 4.p.2)

All the presentation requirements of |IEC 62288 shall be carried out as appropriate

faciliti

6.4

bs provided with the EUT.

Preparation

to the

6.4.1

Power-up

The installed EUT shall be powered up in accordance with the manufacturer’'s recommended
procedures. Any self-testing shall be completed using simulated inputs. Test sources shall be
activated in a coherent manner to represent a stationary ship at the position selected. All the
necessary selections to configure the equipment for the test environment shall be undertaken
in accordance with the manufacturer’'s recommendations and settings.
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Initial ship parameters

llowing parameters shall be entered into the EUT for a simulated test:
Ship’s length 300 m
Ship’s beam 30m
Ship’s draught 7m
Conning position
Aft of ship’s centre 100 m

On centre line

The 7
obser

6.4.3
For th

- IH
co
ch

- IH
un

— SH
sh

Navigation receiver antenna

Forward of conning position 5m
Starboard of centre line 10.m

Secondary navigation receiver antenna (if provided to
meet the requirements of 4.10.4

Forward of conning position 5m
Starboard of centre line 10 m

Radar antenna:

Forward of conning position 7m
On centre line

avigation receiver antenna offset_shall be varied and it shall be confirm
ation that the position on the EUT ghanges accordingly.

Required test items

b purposes of these testsy the following items shall be used:

bd by

6.5
6.5.1

D ECDIS presentation-library contained in IHO S-52, including an ECDIS chart|1 and
our differentiationsdiagrams. If the manufacturer provides its own presentation l|brary,
art 1 has to be @dapted accordingly;
D IHO S-64.fest data sets for ECDIS which includes ENC data, both encryptgd and
encryptedjcand its updates, together with the associated instruction manual,
NC test.data sets, if supported, from each SENC distributor. The SENC test dgta set
bl contain test material for each test available in the IHO S-64.
Requirtements tetatedto ENC chrart

General

The IHO S-64 test data sets for ECDIS contain a series of tests, associated test data and
updates in encrypted and unencrypted forms. All required data sets and graphic plots are
included in the IHO S-64 along with an instruction manual which details each test and
specifies the required results.

All tests specified as mandatory within IHO S-64 shall be carried out to verify conformance
with the requirements of this standard in accordance with IHO S-64. Other tests specified as
optional within IHO S-64 shall be carried out if the EUT has the specified capability as

descri

bed in IHO S-64.
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IHO S-64 specifies which of the tests are not applicable for SENC delivery and which of the
tests require alternatives specific for SENC delivery.

6.5.2 Presentation library

(See 5.4.2.3, 5.5.1)

Verified by conformance to 6.5.1.

6.5.3 ENC

(See 4.3.2, 4.4.1,5.4.2.2)

Verifigd by conformance to 6.5.1.

6.5.4 Encrypted ENC

(See 4.5.2)

Verifigd by conformance to 6.5.1.

6.6 |Accuracy

(See 4.J11, 4.12)

Verifigd by conformance to 6.5.1.

6.7 |Visual requirements
6.7.1 Symbols
(See 4.B, 5.7.3)

Chart symbols are verified by conformance to 6.5.1.

In addition to conformance to 6.5:4-display ECDIS Chart 1 (see IHO S-52 Presentation I{brary)
and cpnfirm by measurement of“symbols for 3 point, 3 line and 3 area objects chogen at
random that the line widths used within the symbols are within £1 pixel as defined in IHQ S-52
Preseptation Library for noeminal viewing distance of 1 m. The requirement is proportignal to
manufacturer’s declarediewing distance.

Verify|conformange\of other symbols including mariner symbols with the IEC 62288.

6.7.2 Terminology, units and legend

(See 5.0.2.5.2.3)

Confirm by observation that the user interface and manufacturer’s documentation uses
terminology as given in Annex E.

Legend is verified by conformance to 6.5.1.
Verify conformance of units, terminology and abbreviations with IEC 62288.

6.7.3 Colour table
(See 4.8,4.9.3,5.5.2,5.7.4, 5.7.5)
6.7.3.1 Colour calibration including colour differentiation test diagrams

Verify compliance in accordance with IEC 62288:2014, Annex G.1.
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If a manufacturer provides own version of the test diagram instead of the IHO supplied
diagrams in IHO S-57 ENC format, then the following additional tests apply:

a) confirm by measurement that the width of the diagonal lines in the test diagram is equal to
drawing instructions available in the IHO supplied diagrams in the IHO S-57 ENC format;

b) confirm by analytical evaluation that the IHO specified colour tokens are used for line and
background colours for all colour palettes.

6.7.3.2 Other requirements

Verify that the user manual includes a warning that use of a brightness or contrast control
may inhibit visibility of information, particularly when using the night colour tables.

6.7.4 Resolution
(See 4.p.3, 5.7.2)

Verify|compliance in accordance with IEC 62288 for screen resolution.

6.7.5 Display characteristics
(See 4.p.4, 5.8.2)

In addition to the requirements of IEC 62288 for chart displaysyconfirm by analytic evaluation
that a| mariner’s information panel on the same screen as(the route-monitoring display uses
only the “user interface” colours defined in the presentation library, or clearly visible colours
which|do not detract from the chart display in any of/the’ mandatory colour tables and g¢an be
accepied as equivalent to the “user interface” colours.
6.8 |Functional requirements

(See 4.B.6)

6.8.1 Methods of testing

The fdllowing tests shall be perfoarmed both in route planning and route-monitoring modg. The
initial |latitude/longitude posifion shall be that provided in the instruction manual fpr the
IHO S}64 test data set. For all tests, confirm by observation that there is no degradation in
informjation content.

6.8.2 Standard display
(See 4.B.3)

Verify|conformance using IHO S-64.

Select standard disptay. Add Sefectable viewing group fayers and text group fayers (see
Annex M). Remove all selectable viewing group layers and text group layers. Confirm by
observation that the standard display can be restored by a single operator action. Confirm by
observation that restoring of standard display did not change any user settings other than the
selection of viewing groups for the display of charted data. Confirm by observation that the
display mode is indicated.

6.8.3 Display base
(See 4.3.3, 4.9.5, 5.6)

Remove all selectable viewing group layers and text group layers and verify conformance of
the Display base requirements using IHO S-64.
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6.8.4

All other information

(See 4.3.3)

Select all selectable viewing group layers and text group layers and verify conformance of the

All other information requirements using IHO S-64.
6.8.5 Viewing group layers and text group layers
(See 4.3.3)

Select Display base. Add one at a time all selectable viewing group layers and text group

layers

(coo Annex I\II) and \/nrif\ll conformance of each at g time ||eing IHO S_64_Conf

rm by

obser

enabled for display and which are not.

If the
layers

a) do
Wi
b) do
un
c) do
SO

Ensur

ation that means are provided to indicate which selectable information categori

FUT provides additional display selectors than the viewing group layers ‘and text
listed in Annex M, confirm by analytical evaluation that such additional selectors:

not combine viewing group layers or viewing groups of the Standard display ca
h those unique to the All Other category;

not combine text group layers or text groups of the Important text category with
ique to the Other text category;

not allow selection of individual items, for example~an individual area, an ind
unding or an individual text.

b that the initial latitude/longitude position is.entered and a chart is displayed. Rq

eS are

group

fegory

those

vidual

pfer to

the uder manual supplied with the equipment and ‘change the settings of the operator enus

or ma
obser
was tu

6.8.6

(See 4.
Verifig
6.8.7

(See 4.
Verifig

If pro
IHO S

hual controls provided. Turn off the EUT, and then turn the EUT back on. Conf
ation that the manually selected settings” are the same as they were before th
rned off.

Display priorities
B, 5.1)

d by conformance to 6:5.1.

Additional display functions

B.7, 5.4.1, 5.4.214, 5.4.3)
d by copformance to 6.5.1.

ided, yeonfirm by observation that use of other colours or symbols than specif

rm by
e EUT

ed by

52 for ENC data is indicated by permanent indication “non ECDIS presentatio

1, non

SOLA

a Ao
O TTTOUOUT .

Confirm by observation that if the non-ENC data is clearly separated from the ENC data, it
may be symbolized in the same way as ENC data, and that a permanent indication of “non-
ENC data” is displayed, and the area of non-ENC data is marked as defined in IHO S-52,
Annex A, Part |, 10.1.7.

6.8.8

Scale and navigation purpose

(See 4.5, 5.2.1)

Verified by conformance to 6.5.1.

If the EUT offers the capability to show such presentation for which the scale is not uniform
over the displayed area, confirm by observation that there is permanent indication “at own
ship” or “at centre” next to the scale bar or latitude scale.
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Mode and orientation

(See 4.7, 5.3.2, 5.8.1)

Perfor

m the following:

a) confirm by observation that the north arrow symbol is always displayed at the top left
corner of the chart area, not overlapping the scale or latitude bar. If the EUT offers the
capability to show other than north-up presentation, confirm by observation that the
symbol realigns to north. If the EUT offers the capability to show such presentation for
which the direction of the north is not uniform over the displayed area, confirm by
observation that there is a permanent indication “at own ship” or “at centre” next to the

nogth—arrow Sym hnl;

b) enjsure that true motion is provided. Confirm by observation that the display resets

an

digtance selected by the mariner;
c) copfirm by observation that it is possible to change manually the chart area an

p

d) where a ship centred display mode is provided, select a display seale so that the @
shpws only a portion of the chart which lies entirely within an-area which is symb
with a centred symbol (for example traffic lane). Confirm by,observation that over-

b
all

e) po
“N
or

f)y fo
by
sy

6.8.10
(See 4.
Verifig
6.8.11
(See 4.

Verifig

6.8.12

check that the generation of the neighbouring area takes place automaticall

ition of own ship relative to the edge of the display;

ween the ship symbol and the centred symbol does not/eccur or, the own ship s
pws adequate visibility for the covered "centred" symboaol;

sition own ship in an area for which no ENC is available. Confirm by observation
o ENC available” indication is provided that inclddes guidance to refer to a pape
RCDS mode of operation;

each bearing-stabilised orientation other than ‘north-up’ that may be provided, ¢
analytical evaluation that for turning rates between 0°/s and 20°/s the displayed
mbols and text do not re-orient more often than 2 times per second and remain leg

Safety contour

B.4)

d by conformance to 6.5.1¢

Safety depth

B.5)

d by conformance to 6.5.1.

Cursor pick

itself
y at a

d the

isplay
olized
vriting
ymbol

that a
chart

pnfirm
chart
ible.

(See 4.

105 ,5.3.1)

Verified by conformance to 6.5.1.

In addition confirm by observation that symbol 2.12 of IEC 62288:2014 is presented at the
area of cursor pick as long as the information associated with the picked objects is presented

and th

6.8.13

at the symbol surrounds the area for picking objects.

Navigation related functions

(See 4.10.3)

In addition to the requirements of IEC 62288 for navigation tools, confirm by observation that
at least one EBL and VRM are available.
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Verify conformance of measurement from own ship for each provided tool in accordance with
IEC 62288:2014, 5.8.1.2.

Verify conformance of measurement from other locations than own ship for each provided tool
in accordance with IEC 62288:2014, 5.9.7.2.

6.8.14 Position integration

(See 4.6.1, 4.10.4)

Perform the following:

a) remove the simulated position input and connect a continuous positioning system [to the
EUT and confirm by observation that the correct position is displayed;

b) with a second, independent positioning method confirm by observation that the EUT
digplays any difference in reported positions;

c) remove the positioning input to the EUT and confirm by observation that a warring is
giyen;
d) simulate a message from the positioning device that indicatesnah error conditiof, and
confirm by observation that the alert or indication is repeated byihe EUT as an indicption;

e) se]ect a different geodetic datum between the positioning system and the SEN({, and
copfirm by observation that a warning is given;

f) adjust the position manually. Confirm by observation’that the amount of the correction is
digplayed on the screen and that the positign)‘changes accordingly. Confifm by
observation periodically to see that it remains unchanged,;

g) copfirm by inspection of documented evidence that the manufacturer's documentation
in¢ludes guidance for implementing a common reference system (offsets);

h) copfirm by observation that the EUT indicates discrepancies between positions obfained
by|continuous positioning systems and-positions obtained by manual observations;

i) copfirm by observation that the EUT has the means to display the position from af least
twp positioning methods, to identify which method is being used and provide a megns for
theg operator to select the method he wants to use;

j) copfirm by observation that'the EUT indicates the source of position using yellow [colour
whenever the source is from a non-continuous position system or method.

6.8.1 Radar and other navigational information

6.8.15.1 Othernavigational information
(See 4.5.1)

The tgstrequirements of this clause only apply when means are provided for overlay of other
navigational information.

Verify compliance in accordance with IEC 62288:2014, 6.3.3.2.

Confirm by observation that the other navigational information is clearly distinguishable from
SENC information and that it does not degrade the displayed SENC information.

Confirm by analytic evaluation that the ECDIS and the other navigational information use a
common reference system and if this is not the case then confirm by observation that there is
a permanent indication.

Confirm by observation that the radar image overlay, tracked target information, AIS
information and other added navigational information may be removed by single operator
action.
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6.8.15.2 General for radar

(See 4.6.2.1)

The test requirements of this clause only apply when means are provided for overlay of
information on the chart area of the display, i.e. radar image, tracked target.

Confirm by analytic evaluation that the ECDIS and radar information use a common reference
system and if this is not the case then confirm by observation that there is a permanent
indication.

Where_the capability for displaying radar video image or tracked target information is
provided, perform the following tests with a simulated radar target in a fixed position:

a) observe the display without radar, switch on the radar image overlay and-the|radar
trqcked target information, as available, and confirm by observation that the [SENC

b) observe the display without radar, then switch on the radar image overlay and the| radar
trdcked target information, as available, and confirm by analytical 'evaluation that|these

IEC 62388. Confirm by observation that a change of scale (displayed range) at thel radar
wdrkstation, if it is a separate unit, does not affect the radar.image overlay of the EUT in

the EUT to accept and display transferred radar tracked target informatign, as
ilable. Set the simulator to the equivalent of stabjlized, north-up mode and to 1R mile
ge. Confirm by analytical evaluation that the 4arget information is being acceptgd and
played correctly;

ify compliant presentation of the own .ship symbol in accordance with IEC §2288,
luding indication of CCRP and radar antenna positions on the symbol;

firm by observation that there are-facilities in a non-operational menu to compg¢nsate
the offset between the antenna pesition and the CCRP;

y the radar antenna offset and)confirm by observation that the position of radar jmage
rlay and the radar tracked-\targets, as available, on the EUT changes accordingly

g) copfirm by observation that:where multiple radar antennas are installed, there is prgvision
fo applying different position offsets for each antenna;

h) copfirm by observation that the offset is automatically applied for each selected antenna
and that the offset-values are maintained in non-volatile and transferable memory;

i) if @ function faor'more than one CCRP is provided, confirm by observation that the antenna
possition offsetds corrected according to the selected CCRP position;

firm by-Observation that as far as practical, the user interface and data format for
rating® and presenting tracked radar target information and reported AIS [target
fmation, if available, is consistent with IEC 62288:2014, 5.5.2.2.

6.8.15.3 Radar information

(See 4.6.2.2)

If radar video image overlay is provided, verify compliance with the colour contrast and
visibility in accordance with IEC 62288:2014, 5.4.1.2.

6.8.15.4 Target information

(See 4.6.2.3)
If tracked target information is provided perform the following:

a) confirm by observation that the EUT has at least the capacity to process and display
40 tracked targets;


https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

IEC 61174:2015 © IEC 2015 -71-

b) verify conformance of a consistent user interface for tracked target and AIS information in

c)

d)

accordance with IEC 62288:2014, 5.5.2;
verify conformance of indications provided for about to be exceeded and have

been

exceeded limits on tracked target capacity in accordance with IEC 62288:2014, 5.5.3;

verify conformance of the displayed symbols for target, associated vectors, se
target, dangerous target and lost target in accordance with IEC 62288:2014, 5.5.1,
5.5.8 and 5.6.4.2;

lected
5.5.7,

If the ECDIS system provides facilities for radar target detection and tracking independent of
a shipborne radar system:

e)

f)

If the| ECDIS system does not provide.sfacilities for radar target detection and ftr
indepgndent of a shipborne radar system:

k)

veri
acordance with IEC 62288:2014, 5.4.2;

vefify conformance of the displayed radar image with requirements for gdin—and

ails in

anti-

clytter, target enhancement, radar signal correlation, signal processingvand latency,

seond-time-around echoes, picture update, signal processing, any additional proc
rapnge compensation, minimum range, range and bearing discrimination, accura
accordance with IEC 62388:2013, Clause 6 except for the following\stibclauses: 6.
6.4.4,6.5.5,6.6.2,6.10, 6.11);

verify conformance of the presentation, completeness of alphanumeric data pro
indication of radar/AlIS source and update of tracked target and AIS informat
acpordance with IEC 62288:2014, 5.5.1 and 5.5.10;

verify conformance of the CPA/TCPA alarms and-acquisition/activation zon
acrordance with IEC 62288:2014, 5.6.2 and 5.6.3;

vefify conformance of the lost target warnings in_accordance with IEC 62288:2014, 5

ify conformance of the target tracking‘\ofunctions and tracking performan
acpordance with IEC 62388:2013, 11.3.

confirm by analytic evaluation that' the EUT does not provide any of the following fa
independent of a shipborne-fadar system: track targets, calculate CPA/TCPA Vv
provide target related alerts; provide target association;

bssing
cy, in
P, 6.3,

vided,
on in

es in

.6.4;
ce in

hcking

Cilities
alues,

if the EUT derives CPA/TCPA from available values in radar interface, verify conformance

of CPA/TCPA valuestin‘accordance with IEC 62388:2013, 11.3.14.7;

simulate as many radar tracked targets as the processing or displaying capacity
EUT and confirm-by observation that the EUT indicates that the capacity is about
exceeded (s€elEC 62288:2014, 5.5.3);

simulate_mrere radar tracked targets than the processing or displaying capacity of th
and canfirm by observation that the EUT indicates that the capacity has been exc

of the
to be

b EUT
ceded

(s¢edEC 62288:2014, 5.5.3);

simulate more radar tracked targets than the processing or displaying capacity of the EUT

and use the means provided to filter tracked targets.

1) Confirm by observation that the user can filter the presentation of targets.

2) Confirm by observation that an indication remains when filter is active.

3) Confirm by analytic evaluation that the filter criteria in use is readily available.

4) Confirm by observation that the user cannot remove individual targets from the

presentation.

6.8.15.5 Target association

(See 4.6.2.4)

This test applies to ECDIS that provides display of both AIS and tracked radar targets.
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Verify conformance of target association between a radar and AIS sources and when
repeaters provide multiple instances of AIS data for the same target in accordance with
IEC 62288:2014, 5.7.1. Repeat this test for internal target association and for external
association if both are provided by the ECDIS.

6.8.16 Loading of corrupted data
(See 5.9.4)

Verified by conformance to 6.5.1.

6.8.17__ Automatic updates

6.8.17.1 Receipt — Installation and application

(See 4.44.2,5.9.1.5, 5.9.3, 5.9.4, 5.9.6)

Verifigd by conformance to 6.5.1 using all methods provided by the EUT fonthis purposeq.

For all] telecommunication methods provided confirm by analytical evaluation that meaps are
provided for authentication, data integrity and integrity of the telecommunication channe|.

The plain IHO S-57 ENC chart delivery and, if provided, SENCdelivery provides a pernjanent
indication “Chart information not up to date” for an attempt td\load an out of sequence update.
Use the related test case in IHO S-64 and confirm by ebservation that the indication [Chart
informiation not up to date” is permanently displayed 4nythe chart display area when dquch a
chart |s in use (either displayed on chart area or_used as largest scale available fon] chart
relatetli alerts and indications). Confirm by observation that the “Chart information not| up to
date” |ndication is removed after the successful application of:

e a reissued base cell and updates up to and including the out of sequence update number;
e anew edition; or

e complete sequence of updates upto and including the out of sequence update.

NOTE |The indication “Chart information not up to date” is similar to the indication SSE27 defined in the IHD S-63,
but the fextual content focuses the essential information to the mariner.

6.8.17.2 Display — Show and verify

(See 4.8.7,4.4.2,5.9.1.2/5.91.3, 5.9.7, 5.9.9, 5.9.10)

Verifigd by conformance to 6.5.1.

6.8.17.3 _Records and logs

(See 4.4#:2¢5:9.1.3, 5.9.5, 5.9.8)

Apply tests in all EUT operating modes, i.e. route planning and route monitoring as follows.
Load an ENC base cell, load an update cell and load a corrupt update that will be rejected.
Then perform the flowing actions:

a) confirm by observation that it is possible to list on the display the contents of the record of
updates, including the time of application to the SENC;

b) confirm by observation that the log file contains the following information:
1) date and time of application/rejection;

2) complete and unique identification of update described in the IHO S-57 product
specification;

3) any anomalies encountered during application;

4) type of application: manual/automatic;
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c) confirm by observation that the summary report for the update set provides the following
information:

1) identification of issuing authority;

N

update numbers of the update files;

w

cell identifiers of cells affected;

N

edition number and date of ENC cells involved;

)
)
)
)

a

number of updates in the affected cells.

6.8.18 Manual updates

(See 4.2, 59.1.2,5.9.2)

Verifigd by conformance to 6.5.1.

6.8.19 Self-tests of major functions
(See 4.[13)
Perform the following:

a) pefform tests of the major functions which are supported) by the EUT. Confifm by
observation that the EUT provides appropriate display information and indications;

b) si

mulate the following interface malfunctions (including for radar if provided for):

—_

interruption of input interface (loss of signal);

N

invalid information from input interface (status);

w

physical breakdown of interface connection;

N

)
)
)
)| physical breakdown or shutdown of a.tést LAN information receiver (e.g. a VDR)

c) copfirm by observation that the system provides suitable alerts or indication of dystem
malfunction arising from failures in aecordance with IEC 60945.

6.8.200 Operational area

(See 5.110)

ENC dgharts between latitude ‘85° N and 85° S is verified by conformance to 6.5.1.

Confirm by inspection_of documented evidence that the manufacturer has declared in the user
manual the operational area of the ECDIS.

If the jnanufacturer has declared any limit for the operational area of the ECDIS then:

a) copfirm by observation that area covered by ECDIS display beyond the declared maximum
. AN o . S ! rindicationlto the

mariner to refer to paper chart (see IHO S-52/Annex A, Part 1/10.1.5);

b) confirm by observation that an indication is provided when the planned route falls within a
region beyond the maximum latitude;

c) confirm by observation that an alert (caution) is provided when the monitored route falls
within a region beyond the maximum latitude.

If the declared operational area extends beyond latitude 85° then:

d) ENC charts beyond latitude 85° is verified by conformance to 6.5.1;

e) confirm by analytical evaluation that a chart projection type suitable for navigation in
higher latitudes is provided. Confirm by inspection of documented evidence that the user
manual states the projection types provided and describes the user interface involved in
transitioning from one projection type to another. Then:
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using the charts available in the IHO S-64 and confirm by observation that functions
such as route planning, route monitoring, etc. are operative beyond latitude 85°;

plan a route using scenario 4 as noted in Annex | and save the route. Confirm by
observation that distances of the route comply with those noted in Annex | and that no
distortions are visible. Confirm by observation that the route passes though the
intermediate points between waypoints 1 and 2;

reload the route of scenario 4 and start monitoring the route with the first waypoint.
Confirm by observation that all waypoint changes, bearings and distances are
calculated and displayed correctly during route monitoring;

confirm by observation that the alert requirements that apply to the safety contour and
for areas for which special condition exist are also implemented for charted gbjects

5)
f) us
VR

1)

2)

g) wh
tah
se
an
sC

h) wh
thd
forn
wh
prd

6.8.21

(See 5.

Use a
that th

6.9

which include spatial points beyond the maximum latitude at which the ECDIS, is fully
functional;

repeat tests 1) to 4) above for each projection type provided by the ECDIS;

e charts available in the IHO S-64 and confirm by observation that.accuracy off LOP,
M, EBL, etc. measurements are within their tolerances.

Use tables available in Annex P. Select 3 test cases from_‘each table for| each
navigation tool provided by the EUT and confirm by obseryation that the accurpcy of
range and bearing measurements relative to charted data-of IHO S-64 scengrio(s)
using the tools provided by the ECDIS (VRM, EBL, ERBL/etc.) is within 1 % of 30 m
whichever is greater for distances and within 1° for bearings.

Perform tests described in 6.9.7 in a region above-85° latitude;

en presentation of radar tracked target data or*AIS information is provided, using the
les available in the Annex P, set the radar simulator for 3 test cases from each|table,
charted symbols for the selected test casesyand confirm by observation that positions
1 speed vectors when compared with the displayed chart, the overlaid data m3tch in
ble, orientation, projection and accuracy, within the tolerances defined in IEC 62388;

en the presentation of the radar overlay image is provided, using the tables available in
Annex P, set the radar simulatorfor 3 test cases from each table, set charted symbols
the selected test cases and egonfirm by observation that positions and speed vectors
en compared with the displayed chart, the overlaid data match in scale, orientation,
jection and accuracy, within‘the tolerances defined in IEC 62388.

External removable media
11)

USB-memory stick containing an auto-run executable module. Confirm by observation
e ECDIS refuses to execute the auto-run.

Operational requirements

6.9.1

£ ic principl

(See 4.1)

Confirm that the EUT follows the ergonomic principles in IMO MSC/Circ.982, taking into
account the guidance given in IEC 62288.

6.9.2

Route planning

(See 4.3.4,4.10.1, 4.10.2)

For the routes to be planned as described below, the following general guidelines apply:

1) initially plan the route without specifying a safety contour. Confirm by observation that the
default value is 30 m or the next deeper contour;
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2)

3)
4)

5)

6)

7)
8)

9)

at least one leg shall enter an area where the specified safety contour is not available.
Confirm by observation that the safety contour defaults to the next deeper contour and an
indication is provided to the mariner;

at least one leg shall pass closer than the minimum distance limit to a safety contour.
Confirm by observation that an indication is provided;

at least one leg shall pass closer than the minimum distance limit to the boundary of a
prohibited area. Confirm by observation that an indication is provided;

at least one leg shall pass closer than the minimum distance limit to the boundary of a
geographical area for which special conditions exist. Confirm by observation that an
indication is provided,;

at feastone feg shaftpass closer than the mimimum distance imitto a pomtobject such
as| a fixed or floating aid to navigation or isolated danger. Confirm by observatjon-that an
indlication is provided,;

at[least one leg shall cross the boundary of an area entered by the maringf.which $hould
geinerate an alert or indication. Confirm by observation that an indication,isyprovided

at|least one leg of the route shall be planned through an area of thé,ENC test data at a
di[erent scale;

each leg shall be planned with an appropriate off-track limit (for(example 100 m);

10) course changes shall be made, both to starboard and porf;, ‘between different legs [of the

rolite and shall vary from 5° up to 175°;

11) the¢ length of the legs shall vary from 0,5 NM; to at/least 3 NM with a total length of at
least 25 NM;

12) the¢ planned speed shall vary between 5 kn and_.15(kn;

13) the¢ planned route shall cross at least 3 cells 6f\the ENC.

Perform the following:

a) copfirm by observation that means afé provided for the user to enter a minimum digstance
limit for indication of the proximity of a planned route to the boundary of a prohibited area,
an| area with special conditions (Annex C), or point objects;

b) copfirm by observation that.the displayed information for route planning, route monjtoring
and supplementary navigation tasks, such as pilotage or chart work is available;

c) plan a route which uses at least 10 waypoints:

d)

1) [ confirm by obséryation that the route can be planned using both straight and ¢urved
segments;

2)| save theglanned route;
refrieve the-planned route and plan an alternative route as follows:
1) | add.three waypoints using alphanumeric means and graphical means;

2) Ldelete three waypaints using alphanumeric means and graphical means;
3) change position of two waypoints using alphanumeric means and graphical means;
4) save the alternative route;

plan complex tracks using scenarios 2 and 3 as noted in Annex | and save the tracks.
Confirm by observation that track distances comply with those noted in Annex | and that
no distortions are visible;

plan a route so that the following condition for detecting chart related alerts and
indications will result:

1) the planned route goes over an area which is covered both with large and small scale
charts (for example 1:10 000 and 1:50 000 ). The alerts and indications related to the
content of the small scale chart shall be different from the large scale chart. It shall
miss some of the chart objects available in the large scale chart, and it shall have
some of the chart objects in different places than in the large scale chart;
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there shall be multiple examples for each category: route across an own ship’s safety
contour, route closer than a user-specified distance from the boundary of a prohibited
area or a geographic area for which special conditions exist and route closer than a
user-specified distance from a point object, such as a fixed or floating aid to navigation
or isolated danger (navigational hazard);

there shall also be multiple examples for each category entered as manual updates
(see 5.9.2.2);

set the scale so that only the small scale chart is displayed. Confirm by observation
that the graphical areas of the indications are highlighted based on the large scale
chart instead of the small scale chart (see IHO S-64). Confirm by observation that any
charted feature/object behind each highlighted area is available on demand. Confirm

if

ad
Wi
all

the planned route;

if
ing

by observatlion that the human machine interface of the rouie plan includes alsq fextual
indications;

provided, plan an annotated route plan which uses at least 10 waypoifts ahd 20
ditional mariner’s information (a mix of cautions, information, simple lines and|areas
h textual notes). Confirm by observation that a textual document is available whigh lists
items of the annotated route plan in the sequence as they appear when the ship sails

provided, export a route plan in the format as specified-in Annex S. Confirm by
pection of the content that it conforms to Annex S;

if provided, use a test route plan in the format specified innAnnex S. Import the routg plan.

Cd

plan.

6.9.3

(See 4.

For ro

1)
2)
3)
4)

5)
6)
7)

8)

9)

ini

nfirm by observation that the content of the route plan.is as available in the tes{ route

Route monitoring

B.4, 4.10.1, 4.10.3, 5.7.1)
ute monitoring, the following general guidelines apply:

lialize the simulator at the starting, position for the planned route;

se
th

ect standard display and selectthe route;
route shall be planned through an area covered by the IHO ENC test data set;

carry out route monitoring bsing the selected routes and starting at the first wayppint of

th
at
at

at
Sp)
at
En

route;
least one leg shal.¢ross own ship's safety contour;
least one leg shall enter an area where the specified safety contour is not available;

least one-leg shall cross the boundary of a prohibited area and an area for which a
ecial condition exists. Ensure that a warning or caution as selected is provided;

least one leg shall pass closer than selected distance from a navigational hpzard.
sute-that a caution is provided,;

at

1 o 1 1 Ll 1 L b ) F N - - - b ('l
IC4S1 UTIE 1TY ST1dll LTUSS dlIT UVETSULAIT ditd. VETITY Uldal Ulls TS Tuitdicu,

10) at least one leg shall cross the boundary of an area entered by the mariner which should

ge

nerate a warning or caution as selected. Ensure that a warning or caution is provided.

Perform the following:

a)

b)

Cco

nfirm by observation that means are provided to enter a look-ahead range in units of

time or distance and to enter a distance limit for proximity to dangers. Confirm by

an

alytical evaluation of a test scenario, that an alert of the hazard condition and graphical

location are given whenever continuing the present course and speed over the length of
the look-ahead range will cause own ship to approach closer than the distance limit to an
aid to navigation or to a danger (for example obstruction, wreck, rock) shallower than the
mariner's safety contour;

op

erate the own ship position function, and confirm by observation that the display shows

own ship's position;
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c)

f)

g)

h)

shortly before the vessel enters an area for which an alert will be released (safety contour,
navigational hazard, area with special conditions and prohibited areas) perform the
following actions:

1) display a sea area ahead of ship's position and outside present display (look ahead);
2) confirm by observation that the appropriate alerts are provided;

3) return to own ship's position by a single operator action and confirm by observation
that this takes no more than 5 s;

when the vessel enters the area where the specified safety contour is not available,
confirm by observation that the safety contour shown defaults to the next deeper contour;

confirm by observation that an alert, as selected by the mariner. is released each time the
vepsel is going to cross the boundary of a prohibited area, boundary of area with\gpecial
condition or safety contour or the vessel is going to pass closer than selected digtance
frgm a navigational hazard, within the time or distance specified by the mariner

select a scale smaller than the largest one available for the area. Simulate.crossing over
safety contour. Confirm by observation that an alarm is generated ©y-EUT using data
frdm the largest available scale;

usjng the ENC test data set:

1) [ simulate own ship's movement from an area of large-scale data into an adjoining area
of small scale data. Confirm by observation that each _re-draw which occurs urtil the
display is wholly within the small scale area is completed in less than 5 s] (The
situation where official chart data is not available is qutside the scope of this test);

2)| select the display of an area not currently disptayed, at least 10 NM from own| ships
position and which is covered by ENC data at & scale different from the one ip use.
Confirm by observation that the old display is maintained from the start pf the
regeneration until the start of re-draw of the new display. Confirm by observatign that
an indication is given if the regenerationdime is more than 5 s;

3) | simulate deviation from intended track and confirm by observation that the off-track
alarm is released;

4)| confirm by observation that-a ‘warning is released each time, within the time or
distance specified, when a critical point has been reached by or is abeam of the ghip;

5)| display the alternative reuté and confirm by observation that it is clearly distinguighable
from the selected route! Change to the alternative route and confirm by obsenvation
that this becomes the selected route;

6) | modify the selec¢ted route by adding a new waypoint;

7)| select an automatic time interval, within a range of 1 min to 120 min: simulate the
vessel's smovement, and verify that the time labels are displayed. Confifm by
observation that time labels may also be entered manually;

reload the complex route of scenario 2 and start monitoring the route with the first
wgypoint. Confirm by observation that all waypoint changes, bearings and distances are
calcul ! di I v duri S

reload the complex route of scenario 3 and start monitoring the route with the first
waypoint. Confirm by observation that all waypoint changes, bearings and distances are
calculated and displayed correctly during route monitoring;

plan the monitored route so that following condition for detecting chart related alerts will
result:

1) the monitored route goes over an area which is covered both with large and small
scale charts (for example 1:10 000 and 1:50 000). The alerts and indications related
content of the small scale chart shall be different from the large scale chart — it shall
miss some of the chart objects available in the large scale chart and it shall have some
of the chart objects in different places than in the large scale chart;

2) there shall be multiple examples for each category: own ship will cross the safety
contour, own ship will cross the boundary of a prohibited area or of a geographic area
for which special conditions exist, and own ship will pass closer than a user-specified
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distance from a danger (for example obstruction, wreck, rock) that is shallower than
the mariner's safety contour or an aid to navigation (navigational hazard);

there shall also be multiple examples for each category entered as manual updates
(see 5.9.2.2);

set the scale so that only the small scale chart is displayed. Start monitoring the route
and confirm by observation that the graphical areas of alerts are highlighted based on
the large scale chart instead of the small scale chart. Confirm by observation that any
charted feature/object behind each highlighted area is available on demand. Confirm
by observation that the human machine interface of alert management includes textual
alerts as required,;

k) commmmmﬁmmﬁm_am“mmm%mrmg
only when the route has been checked that radius of planned turns allows each\ furn to

co

6.9.4

(See 4.

For reg

following:

a) fo

mplete before the next turn.

Twelve hour log

10.4, 4.10.7)

cording purposes the data resolution shall be in accordance with 6.7.2. Perfom the

voyage recording, a separate test route plan shall be /made. The route plan shall be

de]

automatically;

signed as a loop. It shall be possible for the simulator to carry out this test

b) coptinue to run the test for 12 h. During this period; attempts should be made to mgnually
edjit the log. Confirm by observation that this is nét possible. At the end of the 12 h geriod,
th¢ EUT log shall then be analysed according.to the procedures in the operating manual

and the results shall be confirmed by observation to comply with the test carried out;

c) copfirm by observation that the record.for the previous 12 h, including all the|items

d

ined in 4.10.4 and 4.10.7, is stored.and available on demand. Confirm by observation

that chart data according to 4.10.4 afid 4.10.7 is stored at least initially and for each data

ch
6.9.5
(See 4.
Perfor

a) co

ange.
Voyage record

10.7)

m the following:

hfirm by observation that the EUT records the track for the entire voyage, with time

m

capacity foriihe voyage has a minimum capacity of three months;

rks at intervals not exceeding 4 h. Confirm by analytical evaluation that the lpgging

b) copfirm by observation that the record, for the previous 12 h, and the voyage track| once
re¢orded, can be preserved, and that it is not possible to manipulate or change the

re¢ordéd information.

6.9.6

Power supply

(See 4.15)

Interrupt the power supply for 45 s, and confirm by observation that the equipment does not
need to be re-initialized manually.

Confirm by observation that the operator settings have not changed.

6.9.7

LOP position fix

(See 4.10.6)

Perfor

m the following:


https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

IEC 61174:2015 © IEC 2015 -79 -

a) manually enter bearing data for one LOP and distance data for a second LOP. Confirm by
observation that a means or method is provided to manually enter bearing and distance
data for lines-of-position (LOP) and that this data is time-stamped when it is entered,;

b) confirm by observation that LOP data (range or bearing, time, source) can be presented
both alphanumerically and graphically;

c) confirm by analytical evaluation that an initial fix based on two LOPs selected by the
operator is provided;

d) enter data for a third LOP, 6 min later. Confirm by analytical evaluation that a means or
method is provided to transfer LOPs observed at different times to the time of the most
recent LOP, extrapolated forward in time using present course and speed;

e) T A evalua
rovided;

indicate the time, source of data used and the type of plot, in the case of estimated
poisition or dead-reckoned position plot (EP or DR) and comply with [EC 62288 for the
présentation of colours and symbols;

g) copfirm by inspection of recorded data that the position fix data"and the associateg LOP
dafta (range or bearing, time, source, and any time transfer-applied) were automdtically
re¢orded and can be reproduced from the data log (see 6.9/5);

h) verify that the graphic symbols for LOP bearing and LOP*distance comply with IEC 62288;
i) copfirm by observation that the graphic symbols for position plots comply with IEC 62288;

j) confirm by analytical evaluation that a means or_method is provided to use the resgulting
position as a position update during dead reckoning operation;

k) copfirm by inspection that the user manual supplied with the equipment includes guidance
onluse of LOPs for calculation of position:fixes.

6.10 [Software maintenance

(See 4.116)

Confirm by observation that the current software version can be displayed.

Confirm by inspection of documented evidence that replacement or installation of updgtes to
softwgre can be accomplished following information provided in the installation manual.

Confirm by obseryation that the user manual contains information about accessing the IHO
websii{e for currently available versions of the IHO standard.

that provides compliance status of regulatory approvals for manufacturer’'s ECDIS software
versiohs

Confirm by observation that the manufacturer’s link on the IHO website leads to inforrFation

Confirm by inspection of documented evidence that the manufacturer’'s recognized quality
system includes procedures to link the list to the IHO website and procedures to maintain the
list in a website.

6.11 Quality management

(See 4.17)

Confirm by inspection of documented evidence that the manufacturer has a recognized (e.g.
ISO 9001 or an equivalent recognized quality standard) quality system.

Confirm by inspection of documented evidence that the manufacturer’s recognized quality
system includes procedures to develop ECDIS (both hardware and software), to produce
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ECDIS and to write and manage documents of ECDIS. If the manufacturer uses sub-
contractors for development, production or documentation, confirm by inspection of
documented evidence that the manufacturer’s recognized quality system includes procedures
to supervise and audit the quality of such sub-contractors.

6.12 Default control setting and saved operator control settings

(See 4.18)

Confirm by observation that a default setting selection, clearly labelled for example “Default
Setting”, is provided by a single operator action followed by an action to confirm the selection.

Confirn by observation that the result of the default settings selection matches Table_3.

Confirm by observation that means are provided to store and recall at least _two different
operafor-specific control setting configurations.

Confirm by observation that a selection to recall one of these configurations is followefl by a
confirming action.

6.13 |AIS information and AIS target data
6.13.1 General

(See 4.5.3)

Requirements of this clause apply, if optional AIS interface is provided. The tests requfre the
use ofla reported target simulator (RTS) as described in IEC 62238:2013, Annex F.

6.13.2 AIS targets and data report capacity

(See 4.5.3.2)
Perform the following:

a) copfirm by document inspéction that the manufacturer’'s stated AIS display processing
capacity conforms to Table 2;

b) copfirm by documentlinspection, that the user manual describes the operation pf the
equipment when thedisplay capacity for activated targets has been exceeded and| when
total display ¢apacity has been exceeded;

c) copfirm by observation, using the RTS and without any AIS target filtering applied, that an
indication is\given at 95 % of the manufacturer capacities;

d) copfirm-by observation, using the RTS and without any AIS target filtering applied, that the
full display capacities are achieved;

e) confi . . . 2

; isplay
capacity and without any AIS target filtering applied, that a warning is provided;

f) confirm by observation with fully loaded VDL (VHF Data-link), using the RTS to generate a
scenario of VDM sentences for 130 moving AIS targets updated every 2 s corresponding
to approximately 90 % of a fully loaded VDL, that the displayed update shows smooth and
continuous updates;

g) confirm by observation with a very large number of AIS targets, using the RTS to generate
a scenario of VDM sentences for 6 000 AIS targets at anchor updated every 3 min with
one or more moving AIS targets updated every 2 s, that the displayed update of a sample
set of 10 displayed AIS targets of both types selected at random shows smooth and
continuous updates.

6.13.3 AIS target filtering

(See 4.6.3.3)
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Perform the following:

a)
b)
c)

d)

Perform the following:

c)
d)
e)

f)

6.13. AlSfunctionality and presentation

(See 4.5.3:5)

confirm by document inspection that the user manual describes the functionality of the
available filters and filter criteria;

confirm by analytical evaluation and using the RTS that the filter provides and conforms to
the requirements and to the functions described in the user manual;

confirm by observation that it is not possible for the operator to select a target manually to
remove individual AIS targets from the display;

confirm by observation that an indication of the filter status is readily available when the
filter is active;

ical, or
both, display of the filter criteria in use;

confirm by observation and using the RTS that selectable criteria for filtering=to neduce
digplay clutter only includes sleeping Class A/B when combined with one‘6r more| other
fagtors;

confirm by analytical evaluation and using the RTS to produce repeated AIS repofts for
own ship, AIS reports for a nearby AIS target moving at 24 kn and\repeated AIS reports
fof this target with delayed and reduced update rate (for example: delayed by 30 s |with a
10[s update rate), that the repeated data is not displayed’and does not produce
CRA/TCPA data or alarms.

copfirm by observation that a function is_@rovided to activate a sleeping target @nd to
defactivate an activated target;

copfirm by observation that where automatic activation zones are provided, they haje the
same properties as those provided-for automatic radar target acquisition, if available

copfirm by observation that a function is provided to automatically activate sleepirlg AIS
tangets when those targets meet operator defined parameters for activation;

copfirm by document inspection that the user defined parameters for automatic activation
and the associated functionality, if provided, are described in the user manual,;

copfirm by observatioh that if means are provided for automatic activation, then megns for
digabling that function and indicating the disable status are provided;

copfirm by obServation that the zones are presented in accordance with IEC 622882014,
Arnex A.

Perform the following:

a)
b)

c)

d)

verify in accordance with IEC 62288 that the symbology presented is compliant with
requirements for presentation of AIS targets and AIS information;

confirm by observation and using the RTS that the AIS processing function provides a
sleeping target status by default, and that a symbol compliant with IEC 62288 is provided;

confirm by observation that a permanent indication of vector mode (true/relative) and
stabilisation reference (sea/ground) is provided, and as a minimum, the vector time is
readily available in a top level menu;

confirm by observation and using the RTS, that course and speed of each AIS target are
represented by a vector which represents predicted motion and that the vector velocity is
modified correctly according to the sea/ground stabilisation selected;
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e)

f)
g)

h)

6.13.6 AIS target data

(See 4.5.4)

Perforfm the following:

d)

e)
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confirm by observation, that a function is provided for the adjustment for the vector time
(length) and that the vector time applies to any target, regardless of source;

confirm by observation that the vector presentation properties are according to IEC 62288;

confirm by observation, that a means to provide a true scale outline of an activated target
is available and verify in accordance with IEC 62288 that the true scale outline is
compliant;

confirm by observation, that the equipment provides functionality to support target past
positions for activated AIS targets, and that the target past positions plot intervals
provided they are compatible with the scale selected. Confirm by observation, that the
target past position symbols conform to IEC 62288;

pment
provides time-referencing of the reported AIS targets so that AIS symbelqgy is
progressively positioned according to its reported course and speed. If display”off radar
impge is provided, the AIS position shall be observed to be co-located with the related
raglar video on each scan;

confirm by using an RTS or real AIS targets and data reports that the system is capable of
re¢eiving, processing and displaying the following AIS messages “in accordancg¢ with
IEC 62288:

1)| Messages 1, 2, 3 and 5;
Messages 18, 19 and 24;
Message 9;

Message 21;

Messages 12 and 14;

optionally, if provided, confirm by inspéction of documented evidence thgt the
manufacturer has described in the user?manual the functionality of supported AIS
application specific messages. Confirm by analytic evaluation using an RTS or repl AIS
dafta reports that the system is capable of receiving, processing and displaying the AIS
Mgssages 6 and 8 for each pair of Désignated Area Code (DAC) and Function Indicator
(F]) types supported by the system. Verify conformance of the presentation gf AIS
messages with IEC 62288;

vefify conformance of duplicated AIS messages in accordance with |[EC 62288(2014,
5.5.4.2.

copfirm-by observation that the equipment provides a function to select an AIS targgt and
that, when selected a target data field is prowded for that target and that that target is

confirm by observation that the target parameters are presented in accordance with the
above;

confirm by observation that the equipment provides the functionality to support AIS
information and that the data provided conforms to the requirement. If the received AIS
information is incomplete, confirm by observation that the absent information is clearly
indicated as “missing” within the data field;

if provided, confirm by analytical evaluation that CPA/TCPA derived from calculations on
AIS information are correct. Verify the calculations by simulating the reported message for
10 AIS targets. The data and graphical presentation resulting from the calculations shall
be verified against the known simulation solution in accordance with IEC 62388:2013,
11.3.14.7;

if provided, confirm by observation that it is possible to select on or off state for
CPA/TCPA based alarms. When selected in on state confirm by observation that the
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f)

g)

h)

k)

6.13.71 AIS CPA/TCPA alarm

(See 4.5.6)

If CPA/TCPA alarm function for AIS is providedi‘perform the following:

a)

b)
c)

d)

e)

f)

g)

h)

ECDIS creates CPA and TCPA alarm when values of AIS targets are less than the set
limits. Confirm by observation that it is possible to acknowledge this alarm;

confirm by analytical evaluation and by measurement that any other data than CPA/TCPA
derived from calculations on AIS information are correct. Verify the calculations by
simulating the reported message for 10 AIS targets based on IEC 62388:2013, 11.3.14.7.
The data and graphical presentation resulting from the calculations shall be verified
against the known simulation solution. The verification shall include target data, AIS target
vectors and the conversion from ground stabilised to sea stabilised information;

confirm by observation and by analytical evaluation that the AIS graphical and target
related information responds correctly when sea stabilisation is selected. A significant set
(for example broad on the bow or beam) and drift (for example 5 kn) shall be applied;

confirm by observation and using the RTS, that it is possible to select AIS information by a
simple user action;

copfirm by observation that a selected target data is displayed and is continually uppgated,
until another target is selected or until the window is closed;

copfirm by observation that if the EUT provides a function to select’ multiple thrgets
simultaneously, as a minimum a subset of paired target data is provided, for example
CRA/TCPA, range and bearing, course and speed, bow crossing.range and bow crpssing
time (BCR/BCT). If more than one target is selected for((data display confifm by
obsservation that the relevant symbols and the corresponding(data are clearly identified;

copfirm by observation that a functionality is available to present own ship data and that
the data presentation is in accordance with IEC 62288.

confirm by observation that the ECDIStVinclude facilities for radar target tracking thiat are
independent of shipborne radar and-~that the ECDIS is capable of deriving CPA{TCPA
vajues for AIS targets;

copfirm by observation that it‘is-possible to enable or disable a common CPA/TCPA|alarm
fumction for both AIS targetstand tracked targets;

copfirm by observation that an indication is available when the CPA/TCPA alarm function
is disabled;

copfirm by observation and using the target simulator that a selection of activatdd AIS
tangets which are.set to approach own ship and are within the CPA and TCPA limitg, shall
cause a visyakhand audio alarm to be activated. The target causing the alarm shall be
indicated;

copfirm- by inspection that, when the AIS automatic activation for targets meeting
CRALFCPA limits is disabled, the status is indicated;

confirm by unction limits are applie
tracked targets and AIS targets;

0 both

confirm by observation that the CPA and TCPA function limits apply to all activated AIS
targets and sleeping targets on user request;

confirm by observation that if AIS ship outline dimension data is considered in CPA/TCPA
for AIS targets then this capability is described in the user manual.

6.13.8 AIS lost target warning

(See 4.6.7)

If a lost target warning function for AIS is provided, perform the following:

a)

confirm by observation that the ECDIS includes facilities for a CPA/TCPA alarm function
for AIS targets;
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confirm by observation that it is possible to enable or disable the lost target warning
function for activated AIS targets and that the enabled state is available only when the
CPA/TCPA alarm function for AIS is enabled;

confirm by observation that an indication is available when the lost target warning function
is disabled;

confirm by observation, the operation of the lost target warning functionality using the
target simulator, and that the last reported (known or predicted) AIS target position is
indicated with a lost target symbol according to IEC 62288.

6.14 AIS Voyage-related data

(See 4.6-5)

If an AIS interface is provided perform the following:

a)

b)

6.15 |Anchor watch

(See 4.5.8)

Perform the following:

a)

b)
c)

d)
e)

f)

copfirm by observation that means are provided for display and user entry,of_the following
data as described in the user manual;

1)| Cargo category

Confirm by observation that the cargo category is displayed and can be edited py the
user for types of ship where the cargo category is defined (e.g. cargo shjps or
tankers).

Confirm by observation that the cargo category is ™ot displayed or indicated as
undefined and that the cargo category cannot be edited by the user for ships where no
cargo categories are defined (e.g. pilot vessels oritugs).

2)| Navigation status
Confirm by observation, that the textual description of the navigational status is sed.
)| Ship’s draft (maximum actual static);
4)| Destination;
)| ETA date and time.

copfirm by analytical evaluatiom)that output of the VSD sentence conforms {o the
requirements of the interface provided by the EUT according to Annex Q.

copfirm by obhservation that the operator can specify the anchor location as a pgsition
offset from the common reference point;

copfirm by observation that the swing circle radius can be altered by the operator;

activate the anchor watch function and confirm by observation that a swing cifcle is
displayed with the same colour and line width as the anchor symbol and is centred on the
position derived from anchor location and own ship position at the time when the operator
activated the function;

confirm by observation that an anchor symbol is displayed using distinguishable colour
from similar shaped charted symbols at the centre of the swing circle;

confirm by observation that this swing circle is geostationary and does not move with own
ship;

position part of the outline of own ship outside of the swing circle and confirm by
observation that a category A warning is raised. Confirm by observation that the warning
can be acknowledged and the warning stays available as an acknowledged warning.
Position the outline of own ship inside the swing circle and confirm by observation that the
warning is cleared. Confirm by observation that if the warning is not acknowledged within
2 min while the own ship remains outside the swing circle that the warning escalates as
an alarm;
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g) while the outline own ship is outside of the swing circle, confirm by observation that the

h)

circle and anchor symbol colour is red;
deactivate the anchor watch function and confirm by observation that the alert is cleared.

6.16 NAVTEX and SafetyNET for MSI

(See 4.12.6)

Perform the following:

a)

b)

c)

f)

g)

6.17 |Interface for transfer 'of route information

(See 4.[12.7)

Perforfm the following:

a)

b)

d)

simulate different content of MSI messages and confirm by observation that an indication
is provided for each new MSI message which meets the operator selected suppression
critert i i i fewingit: this at
least once for checking indication and suppression by content of a NRX sentencé;-bly time
and distance from own ship, by monitored route and by planned route;

copfirm by observation that operator selectable suppression categories) are rfeadily
avpilable;

fof the NAVTEX interface, confirm by observation that the operator can-view the NAVTEX
sk in plain language. If provided, confirm by observation that the\operator can get the
NAVTEX mask;

simulate over 255 MSI messages. Confirm by observation that at least the 255 most
re¢ent messages per each MSI source are available in datatorage for viewing;

continue from the previous test and confirm by observation that the operator can {ag 50
individual messages for permanent retention. Simulate more messages thﬂ\ the
manufacturer declared maximum data storage capacity. Confirm by observation tHat the
tagged messages are still available for viewing,.Confirm by observation that the tagging of
individual messages can be removed by remaevxing 10 tagged messages;

copfirm by observation that the most recent/message is available for viewing. Confjrm by
obiservation that the operator can select*an individual message for viewing from thg data
stgrage. Confirm by observation thatithe text of a graphically displayed message is
avpilable for viewing on demand;

copfirm by observation that the wiewer of MS| message display is capable of displaying at
legst 16 lines of message text\with a minimum of 40 characters/line.

use an IEC61162-450 simulator which is capable of displaying detailed content of
sentences\received from the EUT. Create a route plan in the EUT. Set the simulator to
report file transfer as successful and application acceptance of the route using a [single
RRT{sentence. Confirm by observation that the EUT can send the route plan (include both
file_and RRT Qpn’rpn(‘p) to the simulator and that the EUT indicates correct status for file

transfer and application;

use an |EC 61162-450 simulator which is capable of displaying detailed content of
sentences received from the EUT. Create a route plan in the EUT. Set the simulator to
report file transfer as successful and application acceptance of the route using two
separate RRT sentences. Confirm by observation that the EUT can send the route plan
(include both file and RRT sentence) to the simulator and that the EUT indicates first
correct status for file transfer and later correct status for application;

create another route plan. Set the simulator to reject application acceptance of the route.
Confirm by observation that the EUT can send the route plan to the simulator and that the
EUT indicates successful status for file transfer and reject status for application;

create another route plan. Set the simulator to report a file transfer error for the route.
Confirm by observation that the EUT can send the route plan to the simulator and that the
EUT indicates error status for file transfer and not applicable for application;
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e) create another route plan. Set the simulator not to report the RRT sentence. Confirm by
observation that the EUT can send the route plan to the simulator and that the EUT
indicates no response from the target of the sending of the route;

f) create another route plan. Set the simulator to report file transfer as successful and
application acceptance of the route. Select the route plan for monitoring in the EUT.
Confirm by observation that the EUT can send the route plan to the simulator and that the
EUT indicates correct status for file transfer and application;

g) create a route plan in the simulator and send it to the EUT. Confirm by observation that
the EUT accepts the route, that the EUT checks the route and that the simulator EUT
indicates correct status for file transfer and application. Confirm by observation that the
received route plan can be displayed in the EUT;

h) créate a route plan including a syntax error in the simulator and send it to the
Canfirm by observation that the application of EUT rejects the route and that thé.sin
indicates successful status for file transfer and rejected status for application;

i) crg¢ate a route plan in the simulator and send it to the EUT. Set the simulator to info
EUT that this route plan is for monitoring. Set the EUT to monitor the-received
Canfirm by observation that the application of the EUT checks and accepts the rou
sejects the received route for monitoring and that the simulator indicates correct sta
file¢ transfer and application;

j) create a route plan in the simulator and send it to the EUT. Set the simulator to info
EUT that this route plan is for monitoring. If provided, settbe EUT to reject monito

th

fof file transfer and application;
k) sef EUT for power off. Create a route plan in the simulator and send it to the EUT. S

Si

confirm by observation that the EUT queries.the monitored route from the simulat

af

accepts the route and selects the received.route for monitoring;
I) copfirm by observation that the EUT has'logged all interactions.
6.18 |Interface with INS
(See 4.[12.8)
Use a|simulator to send GLL;-NSR, THS, VBW and VDR sentences. One by one selec|
availaple state for the NSR.sentence and confirm by observation that the corresponding
(e.g. |position, heading)"speed, etc.) changes state as appropriate at the EUT]

IEC 62288:2014, 4.8(2,T).

received route and confirm by observation that the. -simulator indicates correct

ulator to inform the EUT that this route plan.is for monitoring. Power on the EU

er reception of the route from the simulator the application of the EUT checK

EUT.
ulator

'm the
route.
e and
us for

m the
ing of
status

et the
T and
br and
s and

[ each
value
(see
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Annex A
(normative)

SENC information to be displayed during
route planning and route monitoring

(Appendix 2 of IMO resolution MSC.232(82))

a) Display Base to be permanently shown on the ECDIS display, consisting of:

b)

c)

1)
2)
3)

coastline (high water),
own ship's safety contour;

isolated underwater dangers of depths less than the safety contour which lie
the safe waters defined by the safety contour;

isolated dangers above water which lie within the safe water defined by the
contour such as fixed structures, overhead wires, etc;

scale, range and north arrow;
units of depth and height; and
display mode.

Standard Display, consisting of:

oL 2

Al
1)
2)
3)
4)

display base;
drying line;
buoys, beacons, other aids to navigation‘and fixed structures;
boundaries of fairways, channels, etc.;
visual and radar conspicuous features;
prohibited and restricted areas;
chart scale boundaries;
indication of cautionary\notes;
ship’s routing systems and ferry routes;
archipelagic sea‘lanes.
other information, to be displayed individually on demand, for example:
spot soundings;
submarine cables and pipelines;
details of all isolated dangers;
details of aids to navigation;

within

safety

5)
6)
7)
8)
9)
10)

contents of cautionary notes;
ENC edition date;

most recent chart update number;
magnetic variation;

graticule;

place names.
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Annex B
(normative)

Navigational elements and parameters

(Appendix 3 of IMO resolution MSC.232(82))

1. Own ship

1.1 Past track with time marks for primary frack

1.2 Past track with time marks for secondary track

2. Vector for course and speed made good

3. Variable range marker and/or electronic bearing line
4. Cursor

5. Event

5.1 Dead reckoning position and time (DR)

5.2 Estimated position and time (EP)

6. Fix and time
7. Position line and time
8. Transferred position line.@nd time

8.1 Predicted tidal stream or current vector with effective time and strength
8.2 Measured tidal stream or current vector with effective time and strength
9. Danger-highlight

10. Clearing line

11. Planned course and speed to make good

12. Waypoint

13. Distance to run

14. Planned position with date and time

15. Visual limits of lights arc to show rising/dipping range
16. Position and time of ‘wheelover’

Elements 1.1 and 1.2 refer to the tracks from primary and secondary positioning methods.
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Annex C
(normative)

Areas for which special conditions exist

(Appendix 4 of IMO resolution MSC.232(82))

The following are the areas which ECDIS shall detect and provide a warning or indication
under 4.10.2 (232/A11.3.5) and 4.10.3 (232/A11.4.4).

Traffid separation zone
Inshore traffic zone
Restripted area

Cautign area

Offshare production area
Areas|to be avoided
User defined areas to be avoided
Militarly practice area
Seaplane landing area
Submarine transit lane
Anchdrage area

Mariné farm/aquaculture

PSSA|(Particularly.Sensitive Sea Area)
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(normative)
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Alerts and indications

(Appendix 5 of IMO resolution MSC.232(82))

Table D.1 reproduces Appendix 5 of IMO resolution MSC.232(82) updated for the alert
classification of Appendix 5 of IMO MSC.252(83). Table D.2 gives additional alerts and

H H - L £ b la b L L
indicatrons—defimed-mthis—standard:

Table D.1 — Alerts and indications resulting from IMO requirements

Bubclause Requirement Category Information
4.10.3(232/A11.4.3) Alarm A Crossing safety contour
4.10.3(232/A11.4.4) Warning or caution as A Area with special jeonditions

selected by user

4.10.3 (232/A11.4.5) Alarm Deviation from route

4.10.3 (232/A11.4.6) Caution (*) Crossing<a’navigational hazard in route
monitering mode

4.10.4 (232/A11.4.8) Warning B Rositioning system failure

4.10.3(232/A11.4.9) Warning Approach to critical point

4.10.4 (232/A11.4.10) Warning Different geodetic datum

4.10.4 Indication n/a Discrepancies between positions

(232/A411.4.15.2)

4.10.4(232/A11.4.14) | Permanent indication n/a Manual position adjustment

4.13 (R32/A13.2) Warning B Malfunction of ECDIS

4.3.4 (232/A5.8.3) Indication n/a Default safety contour

4.5 (2B2/A6.1.1) Permanent Indication n/a Information overscale

4.5 (2B2/A6.1.2) Permanehnt Indication n/a Larger scale ENC available

4.6 (2B2/A7.3) Permanent Indication n/a Different reference system

4.6.2.8 (191/6.4.2.1) Indication n/a Target processing/display capacity is apout
to be exceeded

4.6.2.8 (191/6.4.2,2) Indication n/a Target processing/display capacity have
been exceeded

4.6.7 (191/6.4-14) Indication n/a Lost target warning enabled or disableq

4.6.3.2 (492/5.26.2) Caution A AIS target processing/display capacity Is
about to be exceeded

4.6.3.2 (191/6.4.2.2) Warning A AlS target processing/display capacity have
been exceeded

4.6.3.3(191/6.4.3.2) Permanent indication n/a AIS target filter status

4.6.3.5 (191/5.27.3) Permanent Indication n/a Vector mode, time and stabilization

and 4.6.4

4.7 (232/A 8.5) Indication n/a No ENC available

4.9.5 (232/A10.5) Permanent Indication n/a Standard display is customized

4.10.2.1 Indication n/a Route planning across safety contour

(232/A11.3.4)

4.10.2.1 Indication n/a Route planning across specified area

(232/A11.3.5)

4.10.2.1 Indication n/a Route planning across navigational hazard

(232/A11.3.5)
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Subclause Requirement Category Information
4.13 (232/A13.1) Indication n/a System test failure

(*) As a minimum requirement “caution” shall be available. The manufacturer may provide a user selection
between “warning” and “caution”. The recommended default selection is “Caution” as specified by IMO.

Table D.2 — Alerts and indications defined in this standard

Subclause Requirement Category Information

4.3.2,4.8,5.4.21 Permanent Indication n/a Chart display includes non-ENC data

4.6.6 Warning A Outside anchor watch area

4.8 Permanent Indication n/a SENC data from non-HO source(is.n uge and
presentation is different fromdHO" S-52

4.10.21 Permanent Indication n/a Off state of route planning across safet
contour, prohibited areas/and hazards
indication

4.10.3 Permanent Indication n/a Off state of safety ‘eontour, prohibited afea
and hazard indication in route monitorir|g

5.2.1 Permanent Indication n/a Chart scalé is not uniform over the dispjayed
area

5.3.3 {IHO Permanent Indication n/a Viewing date or date range does not inglude

S-52/10.4.1) cdrrent date

5.8.1 Permanent Indication n/a Chart orientation is not uniform over the
displayed area

5.9.1.4 (IHO S-52 Permanent Indication n/a Out of sequence update

App. 1/3.4.1(i) and

/IHO $-63)

4.6.2.3,4.6.6 Alarm A CPA/TCPA

4.6.2.8,4.6.7 Warning B Lost target
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Annex E
(normative)

Mandatory terminology and abbreviations

Table E.1 to Table E.4 give mandatory terminology and abbreviations to be used for the

ECDIS functions.

Table E.1 — Chart display terminology

Function Term Allowable Comments
synonyms and
abbreviations

Show pccuracy related symbols | Accuracy Setting
(IHO $-52/Annex A, Part

1/10.3}4.4)

Selecfor for viewing group layer | All isolated dangers Setting
(Tabld M.1)

Selecfor for viewing group layer | Archipelagic sea lanes Setting
(Tabld M. 1)

Selecfor for viewing group layer | Boundaries and limits Setting
(Tabld M. 1)

Selecfor for viewing group layer | Buoys, beacons, aids Setting
(Tablg M.1) to navigation

Selecfor for viewing group layer | Cautionary notes Setting
(Tabld M. 1)

5.2.1 Chart boundary shown Chart boundary Setting
Selecfor for viewing group layer | Chart scale boundaries Setting
(Tabld M. 1)

Show [contour labels (IHO Contour label Setting
S-52/Annex A, Part 1/10.3.4.4)

5.3.3 Pate-dependant objects Date-dependent Date dep., DatDep

Deep fontour (IHO S-52/Annex ,| Deep contour Setting, initial installation
A, Pait 1/13.1.6) default is ‘30 m’
Selecfor for viewing group(layer | Display base Setting
(Tabld M. 1)

Selector for viewing‘group layer | Drying line Setting
(Tabld M. 1)

Use fqur shades(IHO Four shades Setting
S-52/AnnexX A)NPart 1/10.3.4.4)

Selecforfor full light sector Full light lines Setting
lines (HHO—S=52/ATmex A, Part

1/10.3.4.4)

Show date dependent object Highlight date Setting
(IHO S-52/Annex A, Part dependent

1/10.3.4.4)

Show symbol for INFORM and Highlight info Setting
NINFOM (IHO S-52/Annex A,

Part 1/10.3.4.4)

Show symbol for TXTDSC, Highlight document Setting
NTXDS and PICREP (IHO

S-52/Annex A, Part 1/10.3.4.4)

Selector for viewing group layer | Important text Setting
(Table M.2)

Selector for viewing group layer | Magnetic variation Setting

(Table M.1)
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Function Term Allowable Comments
synonyms and
abbreviations

Selector for viewing group layer | Miscellaneous Setting
(Table M.1)
Show national language National language Setting
NOBJNM, text group 2 (IHO
S-52/Annex A, Part 1/10.3.4.4)
Selector for viewing group layer | Other text Setting
(Table M.2)
Selection for point object style Paper chart / Simplified Setting
(IHO S-52/Annex A, Part symbols
1/10.3}4.4)
Selecfion for line style (IHO Plain / Symbolized Setting
S-52/Annex A, Part 1/10.3.4.4) boundaries
Selecfor for viewing group layer | Prohibited and Setting
(Tablg M. 1) restricted areas
4.3.4 |t shall be possible for the | Safety contour ‘10 m*
maringr to select a safety
contoyr
Depthp in safety area shown, Safe depths shown Setting
soundjngs in safe area shown
4.3.5 |t shall be possible for the | Safety depth Setting, ‘10 m’
maringr to select a safety depth
Turn §CAMIN off, (IHO Scale min Setting
S-52/Annex A, Part 1/10.3.4.4)
Selecfor for viewing group layer | Seabed Setting
(Tabld M. 1)
Shallgw contour, (IHO Shallow contour Setting, 2 m’
S-52/Annex A, Part 1/13.1.6)
Show ghallow pattern (IHO Shallow pattefn Setting
S-52/Annex A, Part 1/13.1.6)
Show fsolated dangers in Shallow water dangers Setting
shalloy waters (IHO
S-52/Annex A, Part 1/10.3.4.4)
Selector for viewing group layer .| Ships“ routing Setting
(Tablg M.1) systems and ferry

routes
Selecfor for viewing groupJlayer | Spot soundings Setting
(Tabld M. 1)
Selecfor for viewing, group layer | Submarine cables and Setting
(Tablg M.1) pipelines
Selecfor fot viewing group layer | Tidal Setting
(Tabld M)
Use two shades (IHO Two shades Setting
S-52/Annex A, Part 1/13.1.6)
Selector for displaying unknown | Unknown Setting
objects (IHO S-52/Annex A,
Part 1/10.3.4.4)
Highlight objects which have Update review Setting

undergone modification (IHO
S-52/Annex A, Part 1/10.3.4.4)
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Table E.2 — Main function terminology

Function Term Allowable synonyms Comments
and abbreviations

4.6.3.1 Targets may be active Active

4.3.3 It shall be easy to add or | Chart display Display
remove information from the

ECDIS display

4.10.7 store and be able to Detail log

reproduce certain minimum
elements required to
reconsiruct the navigation and
verify|the official database
used furing the previous 12 h

4.10.4 indicate discrepancies Discrepancy Discr

5.3.3 pelect a date for Display date Disp date
displgying all chart objects
activg at that date and time

4.6.3.]1 AIS may be filtered Filtered
4.6.2 whether the vectors are Ground stabilized GND STAB
relatiye or true, and if true vector

whetHer they are sea or
ground stabilized

Showllatitude/longitude grid lat/long grid grid Setting
4.9.2 Manual update Manual update
4.10.1 a fixed or floating aid to | Navigational hazard NavHaz

naviggtion or isolated danger
(navigational hazard)

4.5 a) the information is Overscale Over scale, Over scl Indication
displgyed at a larger scale
than that contained in the ENC

4.5 b) own ship's position is Larger scalé-available | Lg scl avail
coverpd by an ENC at a larger
scale|than that provided by the

displgy

4.10.1 entering a prohibited Rrohibited area ProhAre

area

4.6.2 [Transferred radar Radar overlay RADAR overlay

information may containa
radar|image

4.6.2 whether the¢vectors are Sea stabilized vector Water stabilized
relatiJye or true,/and if true vector

whetHer they.are-sea or
ground stabilized

4.13 means for either Self test
autontaticatty or mraruatty
carrying out on-board tests of
major functions

No buzzer will sound on this Silent mode Silent
ECDIS

4.6.3.1 Targets may be Sleeping Slp
sleeping

4.10.2 a prohibited area or a Special condition area | SpeConAre

geographic area for which
special conditions exist (see
Annex C)

4.6.2 Transferred radar Tracked Target TT
information may contain
tracked target information.

5.4.1. Additional mariner’s User chart
information
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Function Term Allowable synonyms Comments
and abbreviations
Underscale (Clause G.5) Underscale Under scale, Under
scl
velocity vector, speed vector, Vector VECT
speed and course vector
4.12.7 record the complete Voyage log
track for the entire voyage
Extended route plan Voyage plan Only if all relevant IMO

information can be entered,
otherwise ‘route plan’ or
‘annotated route plan’ shall

be used

Table E.3 — Database terminology

Function

Term

Allowable synonyms
and abbreviations

Comments

4.3.1 ECDIS shall be capable
of accepting and converting an
ENC gnd its updates into a
SENC|

Import S57, Import
S63, Convert S57,
Convert S63

4.3.7 means to ensure that the
ENC gnd all updates to it have
been ¢orrectly loaded into the
SENC|

4.4.2 the mariner to display
updatés in order to review their
contents

5.9.1.2 on demand to review a
previously installed update

5.9.9 Review of ENC updates

Update review

5.9.8 ummary report

Update*summary

4.3.8 For any operator

identifjed geographical position
(for edample by cursor picking)
ECDI§ shall display on demand
the information about the chart
objectp associated with suchja
positign

5.3.1 ¢all up all the~information
assoclated with an®bject by
cursol| pick on.its_symbol

Cursor pick

Pick, Pick report

4.4.1 In orderyto identify the
date andierigin of the ENC in
use, the ECDIS shall include a

Graphical index

graphical index of ENC data
available, presented upon the
mariner’s request and providing
access to the edition and date
of each cell

4.4.2 ECDIS shall also be
capable of accepting updates to
the ENC data entered manually

Manual update

4.4.2 ECDIS shall keep and
display on demand a record of
updates including time of
application to the SENC

5.9.13 keep a record of updates

Update log

4.4.2 Means shall be provided
for full ENC Update Status
Report

ENC Update Status
Report
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Function

Term

Allowable synonyms
and abbreviations

Comments

4.4.2 Optionally means may be
provided for ENC Management
Report

ENC Management
Report

4.3.1 ECDIS may also be
capable of accepting a SENC
from conversion of ENC to
SENC ashore.

Alternatives are
SENC
or

Database

DB

Collection of charts and
chart updates inside the
ECDIS (SENC) or a single
chart and its updates
inside the ECDIS

4.3.1 ECDIS may also be

capabje-of-accepting-a-SENC

Alternatives are

Reading a set of charts
{e-g—-SENGformai) into

from donversion of ENC to
SENCJashore

Import SENC
or

Register database

;1 database (SENC) pn an
ECDIS

4.3.1 ECDIS may also be
capable of accepting a SENC
from donversion of ENC to
SENC|ashore

Alternatives are
Delete SENC
or

Unregister database

Deleting\the databas
from‘the’ECDIS SEN

oo

4.3.1 ECDIS may also be
capable of accepting a SENC
from donversion of ENC to
SENCJashore

Add database

Add the database to|the
view (chart display)

4.3.1 ECDIS may also be
capable of accepting a SENC
from donversion of ENC to
SENCJashore

Remove database

Remove the databage
from view (chart display)

Table E.4 — Route, route monitoring or route plan related terminology

Function

Ferm

Allowable
synonyms and
abbreviations

Comments

4.10.2.2 Annotated route plan
combihes a route plan with

Annotated Route plan

Annot. route

additignal mariner’s informatjoh

from dwn ship to next waypoint Bearing to waypoint BTW

from dwn ship to wheel over Bearing to wheel over BWOL

point point

from waypoint t6 waypoint Bearing waypoint to BWW
waypoint

Crossitrackdeviation allowable | Deviation XTD

on roytenleg, or actual cross-

track deviation during voyage

XTD is larger than planned

Deviation exceeded

Dev Ex, exceed

deviation
XTD to port side Deviation port X PORT
XTD to starboard side Deviation starboard X STBD
from own ship to wheel over Distance to wheel over DWOL
line line
from own ship to next waypoint Distance to waypoint DWP
from own ship to last waypoint Distance to arrival DTA
of a route
4.10.2.1 means may be Export Route Export

provided to export route plans
with other equipment
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Function

Term

Allowable
synonyms and
abbreviations

Comments

4.10.2.1 means may be Import Route Import
provided to import route plans
with other equipment
4.10.3 within a specified look- Own ship look-ahead Look-ahead Defined as time or
ahead time or distance set by area distance
the mariner

Own ship look-ahead

range

Own ship look-ahead

time

Own ship look-ahead

distance
The speed planned on the Planned speed
route
Radiu$ of route leg Turning radius radius, RAD
Radiug port of ship Turning radius port radius port,

Rad PORT

Radiug starboard of ship Turning radius radius starboard,

starboard Rad STBD
No mqvement or direction is Unreachable Unreach

wrong

for the next waypoint
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Annex F
(normative)

Back-up arrangements

(Appendix 6 of IMO resolution MSC.232(82))

In Clauses F.1 to F.6, the text in italics is from Appendix 6 of IMO resolution MSC.232(82).

F.1

As pr

ensur¢ safe navigation in case of ECDIS failure. Such arrangements include:

1)

2)

It is a
voyag

It is a
depart
ECDIS

NOTE
F.2

The [
compf
systen
naviga

F.3

F.3.1
F.3.1.

Ooverview

pscribed in 4.14, adequate independent back-up arrangements shall be“provid

facilities enabling a safe take-over of the ECDIS functions in order to ensure t
ECDIS failure does not result in a critical situation;

a means to provide for safe navigation for the remaining part of'the voyage in c
ECDIS failure.

prerequisite that a means to provide for safe navigationfor the remaining part
b js established prior to departure and is available during the voyage.

prerequisite that the route plan has been transferred to the back-up device prior
ure and after reassignment of the route plan.in-order to enable a safe take-oven
fails.

This annex does not address the use of officialkpaper charts as a back-up to ECDIS.
Purpose

urpose of an ECDIS back-up system is to ensure that safe navigation

n during critical navigation situations. The back-up system shall allow the vesse
ted safely until the termination of the voyage.

Functionalrequirements

Required functions and their availability

| Presentation of chart information

ed to

hat an

nse of

of the

to the
when

S not

omised in the event of ECDIS failure. This shall include a timely transfer to the back-up

to be

(See F.

(3.1.1)

the hy

7.8.2)

drographic and geographic environment which is necessary for safe navigation.

F.3.1.2 Route planning

(See F.7.9.2)

F.3.1.2.1 Route plan

The back-up system shall display in graphical (chart) form the relevant information of

(3.1.2) The back-up system shall be capable of performing the route planning functions,
including:

1)
2)

taking over of the route plan originally performed on the ECDIS;
adjusting a planned route manually or by transfer from a route planning device.
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If more than one route can be displayed, the selected route shall be clearly distinguishable
from the other routes.

F.3.1.2.2 Annotated Route plan

Annotated route plan may be provided (see 4.10.2.2).

If an annotated route plan is provided, the back-up system shall be capable of taking over of
the annotated route plan on the ECDIS.

F.3.1.2.3 Route plan exchange

The back-up system shall be capable of import and export of associated route plansiffom/to
the EQDIS.

Optionally, means may be provided to export and import route plans withCoether equipment
(see 4.10.2.3).

F.3.1.8 Route monitoring

(3.1.3) The back-up system shall enable a take-over of the youte monitoring originally
perforined by the ECDIS (see F.6.2), and provide at least the following functions:

1)| plotting own ship's position automatically, or manually’ on a chart; (see F.7.8.6)

2)| taking courses, distances and bearings from the.chart;

3)| displaying the planned route; (see F.7.9.3)

4)| displaying time labels along ship's track; (see F.7.9.3)

5)| plotting an adequate number of points, bearing lines, range markers, etc., on the|chart.
(see F.7.8.5)

F.3.1.4 Display information
(See F.f.8.2)

(3.1.4) The back-up system'shall be capable of displaying at least the information equjvalent
to the|standard display asiwdefined in the ECDIS performance standard. (See Annex A)

The bpck-up system shall at least display the pre-planned route, own ship's position,| coast
lines, [navigable waters, dangers to navigation and aids to navigation. This display shall
includg identification of dangers and aids to navigation.

Any aflditional chart information as defined in Annex A, may be displayed and be subject to
the sa[ne tests as the information in the standard display.

The back-up system shall provide user selection of viewing group layers and text group layers
at least for viewing group and text groups which are part of the standard display. If any
additional chart information is provided, then the back-up system shall provide relevant
viewing group layer and text group layer selectors. (See Annex M, Table M.1 and Table M.2).

F.3.1.5 Provision of chart information

(See F.7.5)
(3.1.5)

1) The chart information to be used in the back-up arrangement shall be the latest edition, as
corrected by official updates, of that issued by or on the authority of a Government,
authorized Hydrographic Office or other relevant government institution, and conform to
IHO standards.
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2) It shall not be possible to alter the contents of the electronic chart information.

3) Th

e chart or chart data edition and issuing date shall be indicated.

F.3.1.6 Updating

(See F.7.8.8)

(3.1.6)

for the entire voyage.

F.3.1.7 Scale

The information displayed by the ECDIS back-up arrangements shall be up-to-date

(See F.

(3.1.7

1) if the information is displayed at a larger scale than that contained in the database; &

2) if
sy

F.3.1.
F.3.1.
(See 6.

(3.1.8
corres
standg

Radar]

displa
disting

The b
syster

(See F.

It shall be possible tofemove the radar, the tracked target information, AIS informatid

other

F.3.1.

(See 6.

78.3)

The back-up system shall provide a permanent indication:

bwn ship's position is covered by a chart at a larger scale than that provided
Stem.

i Addition of radar and other navigational information

8.1 General for all overlays

3.15, 6.13)

ponding requirements for radar information and other navigational information
rd shall be met. (See 4.6)
information or other navigational information may be added to the back-up s

y. However, it shall not degrade ‘the chart information, and shall be
uishable from the chart information;

ack-up system and added mnavigational information shall use a common refg
B

7.8.7)

navigational information by a single operator action.

8.2 Radar information

B.15.2,6.8.15.3)

nd
by the

If radar and other navigational information{are added to a back-up display, all

Df this

ystem
Clearly

rence

n and

Transf

erred radar information may contain a radar image (see 4.6.2.2) and/or tracked

target

inform

ation (see 4.6.2.3 and 4.6.2.4).

(See 6.8.15.3, 6.8.15.4)

Where radar tracks are added, it shall be indicated to the operator whether the vectors are

relativ

e or true.

(See 6.8.15.1)

If the radar image is added to the back-up system display, the chart and the radar image shall

match

The radar image and the position from the position sensor shall

autom

in scale, orientation and projection.

atically for antenna offset from the conning position.

both be adjusted


https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

IEC 61174:2015 © IEC 2015 -101 -

F.3.1.8.3 AIS information

(See 6.13.1 to 6.13.5)

See 4.6.3.

F.3.1.8.4 AIS target data

(See 6.13.6)

See 4.6.4.

F.3.1.8-5—AlSVoyage retateddata

(See 6.[14)

See 4(6.5.

F.3.1.8.6 AIS CPA/TCPA alarms

(See 6.[13.7)

See 4(6.6.

F.3.1.8.7 AIS lost target warning

(See 6.[13.8)

See 4(6.7.

F.3.1.8.8 Anchor watch

(See 6.15)

See 4(6.8.

F.3.1.9 The display mode.and generation of the neighbouring area
(See F.[.8.4)

(3.1.9) The display mode and generation of the neighbouring area shall be in accof
with 4|7. (See 4.7)

It shall always-be possible to display the chart in a north-up orientation. Other orientatio
permitted.

The de¢vice shall provide for true motion mode. Other modes are permitted.

dance

NS are

When true motion mode is in use, reset and generation of the neighbouring area shall take
place automatically at a distance from the border of the display, or from the centre of the
screen, as determined by the mariner.

It shall be possible manually to change the chart area and the position of own ship relative to
the edge of the display.

F.3.1.10 Voyage recording

(See F.7.9.4, F.7.9.5)

(3.1.10) The back-up arrangements shall be able to keep a record of the ship’s actual track,
including positions and corresponding times.
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F.3.2 Reliability and accuracy
F.3.2.1 Reliability
(See F.7.3)

(3.2.1) The back-up arrangements shall provide reliable operation under prevailing
environmental and normal operating conditions.

F.3.2.2 Accuracy

(See F.7.6)

(3.2.2] Accuracy shall be in accordance with section 12 of the ECDIS performance_stgndard
as furfher specified in 4.11.

The agcuracy of all calculations performed by the back-up system shall be indepéendent|of the
charagteristics of the output device and shall be consistent with the chart database accufracy.

Bearings and distances drawn on the display, or those measured between features ajready
drawn|on the display, shall have accuracy no less than that afforded“by the resolution |of the
display.
F.3.3 Malfunctions, warnings, alerts and indications

(See F.}.8.9)

(3.3) The back-up system shall provide a suitable alert (i.e. warning) or indicafjon of
system malfunction.

F.4 |Operational requirements

F.4.1 Ergonomics

(See F.f.7.2 and F.7.9.1)

(4.1) The back-up system-shall be designed in accordance with the ergonomic prirjciples
of ECDIS. (See 5.8)

Any windows containing text, diagrams, etc. superimposed on the route monitoring display
shall e temporary\"Temporary for this application means that the window can be moyed or
removied from the-display.

It shall be(possible to re-locate such windows in a less important part of the display, sych as
on lanidy. '6r behind the own ship symbol.

Clearly visible colours which do not detract from the chart display in any of the colour tables
may be accepted as equivalent to the "user interface" colours required.

F.4.2 Presentation of information
F.4.2.1 Colours and symbols
(See F.7.7.1)

(4.2.1) Colours and symbols used in the back-up arrangements shall be in accordance with
the colour and symbols requirements of ECDIS and shall comply with IEC 62288. (See 4.8)

Chart information when displayed at the specified scale shall use the size specified in the
relevant standards of symbols, figures and letters.
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F.4.2.2 Effective size

(See F.7.7.2)

(4.2.2) The effective size of the chart presentation shall be not less than 250 mm x 250 mm
or 250 mm diameter.

F.5 Power supply

(See F.7.9.6)
()
1) thé back-up power supply shall be separate from the ECDIS; and

2) conpform to the requirements in the ECDIS performance standard. (See 4.15)

It shalll be possible to operate the back-up system and all equipment necessary for its normal
functigning when supplied by an emergency source of electrical power infaccordance wjth the
appropriate requirements of regulation 11/1 of the 1974 SOLAS convention.

Chanding from one source of power supply to another, or any interruption of the supply for a
period of up to 45 s, shall not require the equipment to e, Te-initialized manually. The
equipment is not required to remain operational during this interruption of the power supply.

F.6 |[Other requirement

F.6.1 Connection with other systems

(See F.[.2)
(6.1) The back-up system shall:

1) belconnected to systems providing continuous position-fixing capability; and
2) not degrade the performance(of any equipment providing sensor input.

—_——emee e e e e e — ==

| Head|ng sensor,
1optional

—— VDR |

1 SDME, optional RS 4| BNWAS |

B P N ECDIS
I g back-up 4' BAM |
:_AIS, ptiohal R system

Il A ECDIS (main)
INAVTEX, optional ~ F==""" (For Route
. - transfer)
[INS, optional L--"" -
[Racar, optional 777

_____________ IEC

Figure F.1 — Backup system logical interfaces
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F.6.2

(See F.

The in

type of transferred route is A in the RRT sentence) and shall accept the menitored rout

the m
shall

applic
cause

F.6.3
(See F.

(6.2)
eleme

F.6.4

(See F.

The b
syster
operat

F.6.5

(See F.

See 4

F.6.6
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inimum interface requirements for a back-up system as shown in Figure F.1 are:

erface to an EPFS (see Annex Q);

erface with VDR (see Clause Q.1);

erface with BNWAS (see Annex Q);

erface with BAM equipment (see Annex Q) and;

erface for route transfer with main ECDIS (see Clause Q.3 and Annex T).

interfaces may be provided (see Annex Q).

Route transter interrace

7.9.7)
terface for route transfer shall accept planned routes from the main ECBIS (re
hin ECDIS (reported type of transferred route is M in the RRT sentence). This int

ation layer status to the sender. Accepted reception of a route for monitorind
automatic route monitoring of the received route (see 4.12.7 )

Radar as back-up system

7.9.8)

If radar with selected parts of the ENC Chart information overlay is used
ht of the back-up, the radar shall comply with.the requirements specified by IEC 6

Operational area

7.9.9)

h may support operation.above latitude 85°. The manufacturer shall decla
ional area of the back-up-system in the user manual.

Software maintéenance

7.9.10)

16.

Quality management

(See F.

borted
p from
prface

nave a method to accept or reject received routes and to repornt transport laygr and

shall

as an
p388.

ack-up system shall operate between 85°N and 85°S latitude. Optionally, a back-up

e the

7.941)

See 4.17.

F.6.7

Default Control Settings and Saved User Control Settings

(See F.7.9.12)

See 4.18.

F.6.8

External removable media

(See F.7.9.13)

See 5.11.
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F.7

F.7.1

Methods of testing and required test results

EUT installation and technical documentation

The equipment under test (EUT) shall be installed in compliance with the manufacturer’s
installation manual.

Where equipment is divided (for example route planning on one display and route monitoring
on the other), the entire configuration shall be tested together.

The manufacturer shall provide sufficient information and documentation for the equipment to

be undlerstood and operated.

F.7.2

(See ClI

See 6

F.7.3

(See F.

See 6

F.7.4
F.7.4.

The in

Interfaces

puse F.6)

3.

General requirements and presentation requirements

3.2.1)
3.

Preparation

| Power-up

procedlures. Any self-testing shall be completed using simulated inputs. Test sources s

stalled EUT shall be powered up in aceordance with the manufacturer’s recommrrnded

all be
Al the
Ftaken

activajed in a coherent manner to represent a stationary ship at the position selected.
necespary selections to configure theyequipment for the test environment shall be unde
in accprdance with the manufacturer’s recommendations and settings.
F.7.4.2 Initial ship parameters
The fdllowing parameters shall be entered into the EUT for a simulated test:

Ship’slength 300 m

Ship’s beam 30 m

Ship’s draught 7m

Conning position

Aft of ship's centre 100 m

On centre line

Navigation receiver antenna

Forward of conning position 5m
Starboard of centre line 10 m

Radar antenna:

Forward of conning position 7m
On centre line

The navigation receiver antenna offset shall be varied and it shall be confirmed that the
position on the EUT changes accordingly.
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Initial data tests — Chart

(See F.3.1.5)

Confirm by observation that the edition number and date of the chart included in the test data
set is displayed in the chart library.

Confirm by observation by operation that it is not possible to alter the content of the chart.

Confirm by observation that the edition date/update number is displayed on request.

F.7.6

(See F.

See 6

F.7.7
(See F.

F.7.7.

See 6

F.7.7.

(See F.

AGG”Fan\I
i 4

B.2.2)

5.1

Visual requirements

4.2.1)
| Symbols
7.1

p Display characteristics

.1, F.4.2.2)

In addjtion to the requirements of IEC 62288 perform the following.

Measl
that it

Confir
displa

F.7.8
F.7.8.

The fd
initial

re the displayed chart area while infroute monitoring mode and confirm by obser
is at least 250 mm x 250 mm or 250’ mm diameter.

m by observation that in route monitoring mode any windows superimposed on theg
y area are removable or_ear’ be moved on display.

Functional requirements
! Overview

llowing tests-shall be performed both in route planning and route monitoring mod

test data set-For all tests, confirm that there is no degradation in information content.

F.7.8.]

vation

chart

. The

latitude/longitude position shall be that provided in the instruction manual for the IHO

P Chart display information

(See F.3.1.1, F.3.1.4)

Ensure that the initial latitude/longitude position is entered and a chart is displayed. Refer to
the user manual supplied with the equipment and change the settings of the operator menus
or manual controls provided. Turn off EUT and then turn EUT back on. Confirm by observation
that the manually selected settings are the same as they were before the EUT was turned off.

Confirm by observation that the back-up system can display all the information required in
F.3.1.4 of this standard including identification of dangers and aids to navigation (see 6.8.1),
and additional chart information if applicable.

F.7.8.3 Scale and navigation purpose

(See F.3.1.7)
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See 6.8.8.

F.7.8.4 Mode and orientation

(See F.3.1.9)

If a presentation mode other than north up is available, confirm by observation that the
orientation of the screen is clearly indicated and that the symbol realigns to north. If the EUT
offers the capability to show such presentation for which the direction of the north is not
uniform over the displayed area, confirm by observation that there is permanent indication “at
own ship” or “at centre” next to the north arrow symbol.

Ensurg that true motion is provided. Confirm by observation that the display resets itsglf and
check|that the generation of the neighbouring area takes place automatically at.a distance
selected by the mariner.

Confirm by observation that it is possible to change manually the chart area.and the p¢sition
of own ship relative to the edge of the display.
F.7.8.9 Navigation related functions

(See F.B.1.3)

Confirmm by observation that at least one EBL and one~VRM are available. Confifm by
obseryation that all the other symbols required for navigation purposes and specified in
AnneX B are available.

F.7.8.6 Position integration

(See F.B.1.3)

Conngct a simulated position input to the*EUT and confirm by observation that the qorrect
positign is displayed.

Adjusf the position manually. Confirm by observation that the amount of the correction is
displajed on the screen and-that the position changes accordingly. Recheck periodicplly to
see thjat it remains unchanged-

F.7.8.Y Radar, track)plotting and AIS information

(See F.B.1.8.2)

Wherg the capability for displaying radar information and/or AIS information is provided, in
addition to.<the requirements of IEC 62288 for radar displays and presentation of |target
inforn‘1ation and in addition to 6.8.15.1 and 6.13, perform the following.

Confirm by observation that the radar image overlay, tracked target information, AIS
information and other added navigational information may be removed by single operator
action.

F.7.8.8 Updates

(See F.3.1.6)

Confirm by observation that updates on the ECDIS can be duplicated on the EUT and that the
EUT can be manually updated.

F.7.8.9 Self-tests of major functions

(See F.3.3)
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The methods of testing are as follows.

a)

b)

c)

F.7.9 Operational requirements

F.7.9.1 Ergonomic principles

(See F.p.1)

Perform tests of the major functions, which are supported by the EUT. Confirm by

observation that the EUT provides appropriate display information and indications.

Simulate the following sensor malfunctions (including for radar if provided for):

1) interruption of sensor input (loss of signal);

2) invalid information from input interface (status);

3) physical breakdown of interface connection;
)

4) physical breakdown or shutdown of a test LAN information receiver (e.g. a VDR).

ystem

nce with IEC 60945.

Confirm that the EUT follows the ergonomic principles in MSC/Circ.982 taking into a¢count

the guidance given in IEC 62288.

F.7.9.2 Route planning

(See F.p.1.2)

For the routes to be planned as described below, the following general guidelines apply:

The mlethods of testing~are as follows.

a)

1)| at least one leg of the route shall be plapned through an area of the chart test daja at a
different scale. Set to test the 5 s maximum redraw;

2)| course changes shall be made, both to starboard and port, between different Iggs of
the route and shall vary from 5° up-to 175°;

3)| the length of the legs shall vary from 0,5 NM to at least 3 NM with a total length of at
least 25 NM;

4)| planned speed shall vary-between 5 kn and 15 kn;

5)| the planned route shall cross at least 3 different scales of chart data.

Canfirm by observation that the route plan can be transferred from ECDIS to the EUT after
completion~6f the route plan. Alter the route plan on the ECDIS and transfer
al(}erations/new route to the EUT and confirm by observation that the previous rqute is

cofrected/overwritten.
C

Confirm by observation that the displayed information for route planning, route monitoring
and supplementary navigation tasks, such as pilotage or chart work is available.

nfirm by observation that routes can be planned and can be adjusted manually.

Plan a route which uses at least 10 waypoints and confirm by observation that it is
possible to

1) add three waypoints;

delete three waypoints;

change position of two waypoints;
change order of waypoints in the route;

save the alternate route.

F.7.9.3 Route monitoring

(See F.3.1.3)


https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

IEC 61174:2015 © IEC 2015 - 109 -

Confirm by observation that the planned route is displayed with both straight and curved
segments.

Using the chart test data set, select an automatic time interval, within a range of 1 min to
120 min. Simulate the vessel’s movement, and confirm by observation that the time labels are
displayed. Confirm by observation that time labels may also be entered manually.

F.7.9.4 Twelve hour log

(See F.3.1.10)

Confirm_by observation _that the record for the previous 12 h and the voyage track, once
recorded, can be preserved.

F.7.9.5 Voyage record
(See F.B.1.10)

Confirm by observation that the EUT records the track for the entire voyage, with time [marks
at intervals not exceeding 4 h.

F.7.9.6 Power supply
(See Clause F.5)

Confirm by observation that the EUT can be powered from a separate supply other than the
ECDI$ power supply. Switch off the power supply to{the ECDIS. Confirm by observatign that
the EUT continues to function.

Interrypt the power supply for 45 s, and confirm“by observation that the EUT does not need to
be re-|nitialized manually.

Confirm by observation that operator settings have not changed.

F.7.9.Y Route transfer interface with Main ECDIS

(See F.p.2)

The mlethods of testing-and the required results are as follows.

a) Create a Routeyplan in the simulator and send it to the EUT. Confirm by observatign that
the EUT acgcept the route and that the simulator indicates accepted status for trahsport
and application layers. Confirm by observation that the received Route plan can be Jiewed
in the EU-R.

b) Createa Route plan including a syntax error in the simulator and send it to thel EUT.
Canfirm hy abservation that the EUT rpjprfq the route and that the simulator indicates

accepted status for the transport layer and non accepted for the application layer.

c) Create a Route plan in the simulator and send it to the EUT. Set the simulator to inform
the EUT that this Route plan is for monitoring. Confirm by observation that the EUT
accepts the route and selects the received Route for monitoring and that the simulator
indicates accepted status for the transport and application layers.

d) Confirm by observation that the EUT has logged all interactions.

F.7.9.8 Radar as back-up system

(See F.6.4)

In addition to all what is specified in this standard for ECDIS back-up verify compliance in
accordance with IEC 62388.
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F.7.9.9 Operational area

(See F.6.3)

See 6.8.20.

F.7.9.10 Software maintenance

(See F.6.5)

See 6.10.

F.7.9.r—Quatity Tmamagement

(See F.p.6)

See 6{11.

F.7.9.12 Default control settings and saved user control settings

(See F.B.7)

See 6{12.

F.7.9.13 External removable media

(See F.p.8)

See 6(8.21.
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NOTE

Annex G
(normative)

ECDIS in the RCDS mode of operation

(Appendix 7 of IMO resolution MSC.232(82))

In Clauses G.1 to G.15, the text in italics is from Appendix 7 of IMO resolution MSC.232(82).

G.1

(1.1)

navigeé

(1.2)
(APC)

(2.4)

(IEC §
these
IMO M

(1.3)
inform
autho

(1.4)

raster

(1.5)
compd
timely
paper

(1.7)

availa

hydrographic offices.

(1.8)
respe

Ooverview

The primary function of the ECDIS operating in the RCDS mode is to contribute {
tion.

When operating in the RCDS mode, an appropriate portfolio of upsto-date paper
shall be carried on board and be readily available to the mariner,

In addition to the general requirements set out in~IMO resolution A.6
0945), ECDIS equipment operating in the RCDS mode &hall meet the requiremg
standards and follow the relevant guidelines on ergenomic principles adopted
{SC/Circ.982.

ECDIS operating in the RCDS mode shall “be capable of displaying all
ation necessary for safe and efficient navigation originated by, and distributed
ity of, government-authorized hydrographicoffices.

ECDIS operating in the RCDS mode, shall facilitate simple and reliable updating
navigational chart.

Use of ECDIS operating in*the RCDS mode shall reduce the navigational wo|
red to using the paper chart." It shall enable the mariner to execute in a convenie
manner all route planning, route monitoring and positioning currently perform
charts. It shall be capable of continuously plotting the ship's position.

bility of presentation as the paper chart published by government auth

ECDiS-operating in the RCDS mode shall provide appropriate alerts or indicatior
bt to\the information displayed or malfunction of the equipment. (See Annex H)

o safe

charts

D4(17)
nts of
by the

chart
bn the

of the

rkload
ht and
ed on

ECDIS operating' in the RCDS mode shall have at least the same reliabilify and

orized

s with

(1.9)

When the relevant chart information is not available in the appropriate form,

some

ECDIS equipment may operate in the RCDS mode as defined in this annex. RCDS mode of
operation shall conform to performance standards not inferior to those set out in this annex.

(1.6)

G.2

(3.6)

The ECDIS display operating in the RCDS mode may also be used for the display of
radar, radar tracked target information, AIS and other appropriate data layers to assist in
route monitoring.

RCDS definitions

Further information on RCDS definitions may be found in IHO S-32.
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G.3 Display of SRNC information

G.3.1 SRNC

(See G.17.2.1, G.17.4.2)

(5.1) ECDIS operating in the RCDS mode shall be capable of displaying all SRNC
information.

(5.2) SRNC information available for display during route planning and route monitoring
shall be subdivided into two categories:

1) thé RCDS standard display consisting of RNC and its updates, including its scale, the
scple at which it is displayed, its horizontal datum, and its units of depths and heights; and

2) anly other information such as mariner’s notes. (See G.3.2)
G.3.2 Categories of display

(See Gl17.5.2)

(5.3) | ECDIS operating in the RCDS mode shall present the RCDS ‘standard display gt any
time bly a single operator action.

RCDS]| standard display is defined in G.3.1.

The dhart should be displayed at the resolution ,contained in the RNC. Supplemgntary
operafor action may be necessary to access information contained in notes, diagramg, etc.,
that afe not located on the portion of the chart currently being displayed. (See G.16.5)

(5.5) | It shall be easy to add to, or remove from the RCDS display, any inforgnation
additional to the RNC data, such as marifer’s notes. It shall not be possible to remoye any
information from the RNC.

(5.12)] The RNC data and updates._to it shall be clearly distinguishable from other displayed
information, including those listed’in Annex B.

RNC ¢olours are specified, by the government-authorized Hydrographic Office providing the
RNCs|(IHO S-61 3.4.2(17; 3.4.2.17.1 and 3.4.2.17.2) and shall be implemented in accondance
with IEC 62288.

G.3.3 Powerfailure

(5.4) | Wheh.an ECDIS operating in the RCDS mode is switched on following a power failure,
it shal| réturn to the most recent manually selected settings for the display. (See Clause|G.15)

G.3.4 Information content

(See G.17.4.1, G.17.5.10.2)

(5.10) The RNC and all updates to it shall be displayed without any degradation of their
information content.

Degradation shall be understood as degradation in information quantity as well as quality.

G.3.5 Verification and updates

(See G.17.5.9, G.17.5.10.1, G.17.5.10.2)

(5.11) ECDIS operating in the RCDS mode shall provide a means to ensure that the RNC
and all updates to it have been correctly loaded into the SRNC.
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G.3.6 Indication

(See G.17.2.1)

(5.13) There shall always be a permanent indication if the ECDIS equipment is operating in
RCDS mode.

G.4 Provision and updating of chart information

G.4.1 Contents of the RNC

(See G L2 4GA7.2.2)

(4.1) | The RNC used in ECDIS operating in RCDS mode shall be the latest edition ¢f that
origingted by, or distributed on the authority of, a government-authorized hydrographic| office
and cpnform to IHO Standards (see IHO S-61). RNCs not on WGS-84 or PE~90 shall carry
meta-¢ata (i.e. additional data) to allow geo-referenced positional data to bé displayed|in the
corredt relationship to SRNC data.

The value of the shift between the RNC geodetic datum and WGS-84 or PE-90 contaihed in
the me¢ta-data may be "shift not known". This shall be permanently indicated on the display.

In order to identify the date and origin of the RNC in use, the. ECDIS operating in RCDS|mode
shall include a graphical index of RNC data available, presented upon the mariner’s r¢quest
and pfoviding access to the edition and date of each.

A new edition of an RNC will supersede a previous:RNC and its integrated updates issued by
a government-authorized hydrographic office.

(4.2) | The contents of the SRNC shall .be adequate and up-to-date for that part pf the
intended voyage not covered by ENC.

NOTE [References to updates in G.4.2 refer’either to individual updates or to collections of individual yipdates
issued jogether at regular intervals, for example weekly.

(4.3) | It shall not be possible_to alter the contents of the RNC.

G.4.2 Updates

(See GJ17.5.10.2, G.17\6.10.3, G.17.5.11)

(4.4) | Updates\shall be stored separately from the RNC.

Separpte’ storage of updates may utilize the same data storage device.

(4.5) ECDIS operating in the RCDS mode shall be capable of accepting official updates to
the RNC data provided in conformity with IHO Standards. These updates shall be
automatically applied to the SRNC. By whatever means updates are received, the
implementation procedure shall not interfere with the display in use.

The contents of an update assume that all earlier updates have been applied to the SRNC. A
new edition of an RNC shall supersede a previous RNC and its updates.

(4.6) ECDIS operating in the RCDS mode shall also be capable of accepting updates to the
RNC data entered manually with simple means for verification prior to the final acceptance of
the data. They shall be distinguishable on the display from RNC information and its official
updates and not affect display legibility.
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(4.7) ECDIS operating in the RCDS mode shall keep and display on demand a record of
updates including time of application to the SRNC. This record shall include updates for each
RNC until it is superseded by a new edition.

(4.8) ECDIS operating in the RCDS mode shall allow the mariner to display updates in order
to review their contents and to ascertain that they have been included in the SRNC.

G.5 Scale

(See G.17.5.3)

(6) ECDIS operating in the RCDS mode shall provide a permanent indication if:

1) thé information is displayed at a different scale than that contained in the RNC;

Overscale means displaying the RNC at a greater resolution (more pixels\per millimetre)
than that contained in the RNC. Underscale means displaying the~RNC at a |lesser
regolution (fewer pixels per millimetre) than that contained in the RNC

or

2) own ship's position is covered by an RNC at a larger scale \than that provided by the
digplay.

G.6 |Display of other navigational information

G.6.1 General for all overlays

(See Gl17.5.7)

(7.3) When operating in the RCDS mode, ECPIS and added navigational information shall use
a common reference system. If this is not the case, a permanent indication shall be proided.

Such advice shall be included in the manufacturer’s installation manual.

(7.1) Radar information and/or~AlS information may be transferred from systems compliant
with the relevant standards of IMO. Other navigational information may be added to the RCDS
display. However, it shall not degrade the displayed SRNC information, and it shall be ¢learly
distinguishable from the-SRNC information.

(7.2) |t shall be.possible to remove the radar information, AIS information and| other
naviggtional infaérmation by a single operator action.

G.6.2 Radar information

G.6.214 General

(See 6.8.15.1, 6.8.15.2 and G.17.5.8)

(7.4.1) Transferred radar information may contain a radar image and/or tracked target
information.

See 4.6.2.1.

G.6.2.2 Tracked target information

(See 6.8.15.3 and 6.8.15.4)

See 4.6.2.3.
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G.6.2.3 Radar image information

(See 6.8.15.1)

(7.4.2) If the radar image is added to the RCDS display, the chart and the radar image shall
match in scale, projection and in orientation.

(7.4.3) The radar image and the position from the position sensor shall both be adjusted
automatically for antenna offset from the conning position (i.e. CCRP).

The requirements of IEC 62288 for presentation of radar video images shall be met (See
IEC 62288/5.4.1).

G.6.3
(See 6.

See 4

G.6.4

(See 6.

See 4

G.6.5
(See 6.

See 4

G.6.6
(See 6.

See 4

G.6.7

(See 6.

See 4

G.6.8

(See 6.

AS information
B.13)

6.3.

AIS Target Data

13.6)

6.4

AIS Voyage Related Data

B.14)

6.5

AIS CPA/TCPA alarms

13.7)

6.6

AIS lost target warning

13.8)

6.7

Anchor watch

15)

See 4.6.8

G.7 Display mode and generation of the neighbouring area

(See G.17.5.4)

(8.1) It shall always be possible to display the SRNC in 'chart up' orientation. Other
orientations are permitted.

(8.2) ECDIS operating in the RCDS mode shall provide for true motion mode. Other modes
are permitted.
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(8.3) When true motion mode is in use, reset and generation of the chart display of the
neighbouring area shall take place automatically at own ship’s distance from the edge of the
display as determined by the mariner.

(8.4) It shall be possible to manually change the displayed chart area and the position of
own ship relative to the edge of the display.

(8.5) If the area covered by the RCDS display includes waters for which no RNC at a scale
appropriate for navigation is available, the areas representing those waters should carry an
indication (see Annex H) to the mariner to refer to the paper chart.

G.8 |Colours and symbols

(See Gl17.4.3)

(9.1) | IHO recommended colours and symbols shall be used to representrSRNC inforgnation
implemented in accordance with IEC 62288. (IHO S-61 3.4.2.17, 3.4.2.1711 and 3.4.2.17.2)

If SRNC data from a non-HO source is in use, it may use other _colours or symbol$ than
specifled by IHO S-61. In such case a permanent indication “non-RNC data” shpll be
provided.

NOTE |“Non-RNC data” indicates that the equipment does not comply,with carriage requirement of ECDIS.

If SRNIC data from HO source is in use and if theepresentation uses colours or symbols
differgnt from IHO S-61 then a permanent indication. “hon-ECDIS presentation, Refer to|paper
chart”|shall be provided,

NOTE |“Non-ECDIS presentation” indicates that the“equipment may not comply with carriage requirement of
ECDIS.

(9.2) | The colours and symbols otherithan those mentioned in (9.1) shall comply with the
applicpble requirements contained- in the IMO standards for navigational symbols
(IEC g2288).

(9.4) | ECDIS operating in the' RCDS mode shall allow the mariner to select whether owjn ship
is disglayed in true scaleoras a symbol.

G.9 |[Display requirements

G.91 Route’planning and monitoring

3

(10.1)] .[ECDIS operating in the RCDS mode shall be capable of displaying information fg

1) route planning and supplementary navigation tasks; (see G.10.2)
2) route monitoring. (See G.10.3)
G.9.2 Display characteristics

(See G.17.4.4)

(10.2) The effective size of the chart presentation for route monitoring shall be at least 270
mm by 270 mm.

(10.4) The method of presentation shall ensure that the displayed information is clearly
visible to more than one observer in the conditions of light normally experienced on bridge of
the ship by day and by night.
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G.9.3

(See G.

(10.6)

Chart notes

17.2.2)

ECDIS operating in the RCDS mode shall be capable of displaying, simply and
quickly, chart notes which are not located on the portion of the chart currently being displayed
(IHO S-61 3.4.2.18 and 3.4.2.19).

"Simply and quickly" denotes not more than three operator actions.

G.10

Route planning, monitoring and voyage recording

G.10.1

(11.1)
reliab

G.10.7
G.10.7
(See G

(10.3.
segmeé

(10.3.
includ

1) ad
2) de¢
3) ch
(10.3.

route.

(10.3.

the planned route at which an automatic off track alarm shall be activated.

G.10.4

(see 4

General

It shall be possible to carry out route planning and route monitoring ifnra simp
e manner. (See G.10.2 and G.10.3)

Route planning
.1 Route Plan
17.6.2)

1) It shall be possible to carry out route planning including both straight and (
nts.

P) It shall be possible to adjust a planned. route alphanumerically and grap
ng:

ding waypoints to a route;

eting waypoints from a route;
anging the position of a waypoint.

B) It shall be possible to plan one or more alternate routes in addition to the se
The selected route shall"be clearly distinguishable from the other routes.

b) It shall be possible for the mariner to specify a cross track limit of deviatio

.2 Annotated Route plan
.10.2.2)

e and

urved

hically

ected

h from

G.10.2

.3V Route Plan Exchange with other equipment

(see 4

10.2.3)

G.10.3 Route monitoring

(See G.

17.5.6, G.17.6.3)

(11.4.1) For route monitoring the selected route and own ship's position shall appear
whenever the display covers that area.

(11.4.2) It shall be possible to display a sea area that does not have the ship on the display
(for example, for look ahead, route planning), while route monitoring. If this is done on the
display used for route monitoring, the automatic route monitoring functions (for example in
updating ship’s position, and providing alerts and indications) shall be continuous. It shall be
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possible to return to the route monitoring display covering own ship’s position immediately by
single operator action.

NOTE Route monitoring will only provide automatic alerts and indications if the mariner has entered the
appropriate data in G.10.2.

The system shall allow the user to select a route for monitoring only if the pre-planned route
has been checked that radius of planned turn allows each turn to complete before the next
turn.

(11.4.5) An alarm shall be given when the specified cross track limit for deviation from the
planned route is exceeded.

(11.4.9) A warning shall be given by ECDIS operating in the RCDS mode when the ship
reachés a specified time or distance, set by the mariner, in advance of a critical<peint pn the
plannéd route.

ECDI$ operating in the RCDS mode shall permit the mariner to define critical points apd the
time or distance at which a warning shall be given. The words "to reach ‘a: critical point| shall
be considered passing abeam of the critical point on the planned route®

(11.4.11) It shall be possible to display alternative routes in addjtion to the selected |route.
The selected route shall be clearly distinguishable from the oth€rroutes. During the voypgge, it
shall pe possible for the mariner to modify the selected: sailing route or change |[to an
alternative route.

(11.4.12) It shall be possible to display:
1) time-labels along a ship’s track manually, on demand and automatically at inlervals
sefected between 1 and 120 minutes;
and

2) an| adequate number of: points, fregmovable electronic bearing lines (EBL), variable and
fixed range markers (VRM), and) other symbols required for navigation purposes and
specified in Annex B.

An "adequate number" of EBL and VRM implies at least one of each.

(11.4.117) It shall be posSible to activate an alarm, warning or caution as selected by mariner
when |the ship crosses g mariner-entered point, line or is within the boundary of a mariner-
enterdd feature withih a specified time or distance.
G.10.4 Position-integration

(See G|17.57)

(11.4.Y)\"The ship's position shall be derived from a continuous positioning system|of an
accuracy consistent with the requirements of safe navigation. Whenever possible, a second
independent positioning source preferably of a different type shall be provided. In such cases
ECDIS operating in the RCDS mode shall be capable of identifying discrepancies between the
two sources.

The ECDIS operating in the RCDS mode shall have means to display the position from at
least two positioning methods, to identify which method is being used, and provide a means
for the operator to select the method to be used. Visual position fix and dead reckoning
functions are required as one secondary independent positioning source. Refer to 4.10.6.

(11.4.8) ECDIS operating in the RCDS mode shall provide a warning when the input from the
position, heading or speed sources is lost. ECDIS operating in the RCDS mode shall also
repeat, but only as an indication, any alert or indication passed to it from position, heading or
speed sources.
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(11.4.10) The RCDS shall only accept data from an electronic position-fixing system
referenced to the WGS-84 or PE-90 geodetic datum. RCDS shall give a warning or indication
if the positional data is not referenced to one of these datum. If the displayed RNC cannot be
referenced to the WGS-84 or PE-90 datum then a continuous (i.e. permanent) indication shall
be provided.

In the first line, "data" refers to positional data, that is data from an electronic position-fixing
system.

(11.4.14) It shall be possible to adjust the displayed geographic position of the ship manually.
This manual adjustment shall be noted alpha-numerically on the screen (i.e. permanently
indicated). maintained until altered by the mariner. and automatically recorded.

(11.4.15.2) ECDIS operating in the RCDS mode shall indicate discrepancies betwegn the
positiqns obtained by continuous positioning systems and positions obtained “by manual
observations.

(11.4.16) ECDIS operating in the RCDS mode shall allow the user toxmanually align the
SRNC| with positional data. This can be necessary, for example, to. compensate fof local
chartipg errors.

G.10.5 Object information

(See G17.5.2, G.17.5.5)

(11.3.7) It shall be possible for the mariner to enterpoints, lines and areas which agtivate
an aufomatic alarm, warning or caution. The display ‘of these features shall not degrafle the
SRNC information and shall be clearly distinguishable from the SRNC information.

This i the mechanism used by the mariner to enable the RCDS to emulate the ajarms,
warninjgs and cautions automatically generated by ENC data in the ECDIS.

(11.4.13) It shall be possible to enter the geographic coordinates of any position ang then
display that position on demand.~lt.shall also be possible to select any point (feature, dymbol
or position) on the display and-read its geographical co-ordinates on demand.

In thig context, the selection of "any point" means the selection of a mariner-entered|point,
line onarea boundary.

G.10. LOP paosition fix

(See G17.5.13)

(11.4.151) ECDIS operating in the RCDS mode shall provide the capability to enter and
plot mandally obtained bearing and distance lines of position (LOP), and calculate the
resulting position of own ship. It shall be possible to use the resulting position as an origin for
dead-reckoning.

Position plots shall indicate the time the plot was accepted and, in the case of estimated
position, fix or dead-reckoned position plot (EP or DR), the type of plot. Indication of the
source of data used for the position may be selectable, on or off, by the operator.

Data for accepted position plots and the associated LOPs shall be recorded in the voyage
recording. (See G.10.7)

G.10.7 Voyage recording

(See G.17.6.4, G.17.6.5)
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(11.5.1) ECDIS operating in the RCDS mode shall store and be able to reproduce certain
minimum elements required to reconstruct the navigation and verify the official database used
during the previous 12 hours. The following data shall be recorded at one-minute intervals:

1) to ensure a record of own ship’s past track: time, position, heading and speed; and

2) to ensure a record of official data used: RNC source, edition, date, and update history.

(11.5.2) In addition, ECDIS operating in the RCDS mode shall record the complete track for
the entire voyage, with time marks at intervals not exceeding 4 hours.

For the purposes of logging, the entire voyage is defined as a maximum period of three
months-

(11.5.8) It shall not be possible to manipulate or change the recorded information

(11.5.4) ECDIS operating in the RCDS mode shall have a capability to presérve the reqord of
the previous 12 hours and of the voyage track.

G.11 | Calculations and accuracy

(See Gl17.3)

(12.1)|] The accuracy of all calculations performed by ECBIS operating in the RCDS|[mode
shall be independent of the characteristics of the outputidevice and shall be consistent with
the SRNC accuracy and scale.

The olitput device includes RCDS display, stored miemory, and/or printout.

(12.2)| Bearings and distances drawn onthe display, or those measured between feptures
already drawn on the display shall have an accuracy no less than that afforded by the
resolution of the display.

(12.3)| The system shall be capable of performing and presenting the results of at ledst the
follow|ng calculations:

1) trde distance and azimuth (i.e. bearing) between two geographical positions;

2) gejographic position<from known position and distance/azimuth (i.e. bearing); and

3) geodetic calculations such as spheroidal distance, rhumb line, and great circle.

(12.4)| RCDS(shall be capable of performing transformations between a local datumm and
WGS B4 datum whenever the correction data is provided in the chart database.

ver is

G.12 Connections with other equipment (interfaces)

(See 6.2)

(15.1) ECDIS operating in the RCDS mode shall not degrade the performance of any
equipment providing sensor inputs. Nor shall the connection of optional equipment degrade
the performance of ECDIS operating in the RCDS mode below this standard.

(15.2) ECDIS shall be connected to the ship's position fixing system, to the gyro compass
and to the speed and distance measuring device. For ships not fitted with a gyro compass,
ECDIS shall be connected to a marine transmitting heading device.
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ECDIS shall be capable to be connected to the BAM equipment, BNWAS, ECDIS back-up
system and VDR. Optionally ECDIS may be connected to other navigational and
communication equipment, for example Radar, AlS, Autopilot, Track Control, Echo sounder,
SafetyNET, and NAVTEX (see 4.12).

As a minimum, the ECDIS shall support the interfaces as given in Annex Q. The manufacturer
shall specify which physical interfaces are supported. In addition, suitable alternative input or
output interfaces may be used.

(15.3) ECDIS may provide a means to supply SRNC information to external equipment.

G.13 | Performance tests, malfunction alerts and indications

(See G17.5.12)

(13.1)] ECDIS operating in the RCDS mode shall be provided with smeans for |either
automfatically or manually carrying out on-board tests of major functionsyln“case of a failure,
the tet shall display information to indicate which module is at fault.

Major |functions of ECDIS operating in the RCDS mode are: the”ECDIS equipment|itself,
interface to electronic position fixing system, optional interface to“the gyro compass, optional
interfgce to the speed and distance measuring device, optional interface to the radgr and
optionjal interface to the AlS.

(13.2)| ECDIS operating in the RCDS mode shall<provide suitable alert (i.e. warnipg) or
indication of system malfunction.

G.14 | Back-up arrangements for RCDS mode of operation

Back-up arrangements for RCDS mode are the back-up arrangements for ECDIS| (See
Annex F)

(14) | Adequate independepi\back-up arrangements shall be provided to ensurq safe
navigation in case of an ECDIS failure:

1) Fdcilities enabling @\safe take-over of the ECDIS functions shall be provided in ofider to
enlsure that an ECDIS failure does not result in a critical situation;

2) a pack-up arramgement shall be provided facilitating means for safe navigation |of the
remaining patt-of the voyage in case of an ECDIS failure.

G.15 | Power supply for RCDS mode of operation

The power supply for RCDS mode of operation is the power supply for ECDIS. (See 4.15)

(16.1) It shall be possible to operate ECDIS and all equipment necessary for its normal
functioning when supplied by an emergency source of electrical power in accordance with the
appropriate requirements of regulation 11/1 of the 1974 SOLAS convention as amended.

(16.2) Changing from one source of power supply to another, or any interruption of the
supply for a period of up to 45 s, shall not require the equipment to be manually re-initialized.

The equipment is not required to remain operational during this interruption of the power
supply.
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G.16 Requirements contained in IHO publications

G.16.1 Structure of RNC data

(S-61/1.2) This product specification does not define underlying raster data structures of a
raster navigational chart. The national hydrographic office producing the raster navigational
chart should select that data structure.

(S-61/3.2) The arrangement of the image data and the meta-data into one or more digital files
shall be determined by the national hydrographic offices originating the RNC.

(S-61/3.3.1) The digital format of the image file shall be determined by the n&tional
hydrographic office producing the RNC.

(S-61/3.4.1) The digital format of the meta-data shall be determined by’ the national
hydrographic office originating the RNC.

For the purposes of this standard, it is assumed that the range of different RNC formlats or
structlires will be notified by the IHB. There are currently only two RNC formats or strufctures
in usel HCRF (used by, for example UKHO ARCS and Australian HO Seafarer) and thg USA
BSB. The IHB has recommended that no other RNC formats besused.

G.16.2 RNC data resolution and accuracy
G.16.2.1 Resolution
(See Gl17.1)

(S-61/83.3.2) The resolution of the digital image (pixels-per-inch) and any method u$ed to
comprness or process that image file shall_be’ sufficient to display clearly all informatidn that
was dontained on the original paper .nautical chart. In particular, methods such ag anti-
aliasing shall be employed to achieve: maximum contrast and fidelity of displayed| chart
information compared to the printed.Chart.

G.16.2.2 Accuracy

(See Gl17.2.2, G.17.3)

(S-61/38.3.3) The accuracy of the digital image file, as measured by the ability to determipe the
correqt geographicicoordinates of an individual pixel when the image file is used togethegr with
the RNC meta-data, shall allow a ship’s position to be displayed at least as accurately as
when using the~original paper chart.

G.16.3 /RNC meta-data

(S-61/3.4.2 and S61/3.5.1) Where an image file contains more than one discrete chart image,
for example chart insets, in addition to the main panel of the chart the meta-data shall be
included for each such discrete chart image.

G.16.4 RNC colours

(See G.17.4.3)

(S-61/3.4.2.17.1) Colours used for daytime viewing shall be those used on the paper versions
of the same charts.

(S-61/3.4.2.17.2) Colours for dusk and night-time shall follow as closely as practicable the
Colours and Symbols Standards specified in IHO Special Publication S-52, Annex A.
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Colour palettes for daytime, dusk and night-time are specified in the RNC meta-data by the
issuing HO.

G.16.5 RNC notes, diagrams, etc

(See G.17.2.2)

(S-61/3.4.2.18) Sufficient information (should be included) which will allow each note,
diagram, item of marginalia or other chart subarea of special interest to be found and
displayed clearly, simply and quickly even though that subarea may not be located on the
portion of the chart currently being displayed.

provides information about data quality, to be displayed clearly, simply and quickly even
though the source diagram may not be located on the portion of the chart currently|being
displayed.

(S-61JE.4.2.19) Sufficient information (should be included) to allow any source diagram,|which

It is syfficient to provide an index or listing of notes, etc. applicable to thetRNC.

G.16.6 Operational area
(See G[17.5.14)

Every|ECDIS operating in the RCDS mode is required to-operate between 85°N and 85°S
latitude. Optionally, an ECDIS operating in the RCDS<{mode may support operation [above
latitude 85°. The manufacturer shall declare the operational area of the ECDIS operaging in
the RCDS mode in the user manual.

The North Pole and the South Pole are special cases where very little navigation gxists.
Therefore it is not required that every ECDIS \0Operating in the RCDS mode be able to handle
RNCs|beyond the 85°N latitude limit for the, North pole and beyond the 85°S latitude limit for
the Squth pole.

G.16.7 External removable media
(See GJ17.5.15)

Meang shall be provided_to, protect the ECDIS operating in the RCDS mode from execution of
any spftware on update ‘storage devices or via interfaces to update storage sourcgs, for
example writeable CD-ROM, USB memory sticks, Network interfaces etc. All autpmatic
execution from external removable media including auto-run shall be prohibited.

G.17 | Methods of testing and required test results

G.17.1 > Preparation — Required test items

This clause lists tests and required test results which are specific to the RCDS mode of
operation. These are additional to the general ECDIS and ENC specific tests and test results
contained in Clause 6.

For the purposes of these tests, the following items shall be used:

— test RNCs as specified by the HO providing the RNC service or on whose behalf the RNC
service is provided;

— test RNCs giving examples of the full range of colours used on the source paper charts of
the HO providing the RNC service or on whose behalf the RNC service is provided;

— RNCs using either the HCRF format or the BSB format. Equipment testing can relate to
the HCRF format, the BSB format or both formats. Type approval will only be valid for the
format or formats tested.
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G.17.2 Initial data tests

G.17.2.1 RNC

(See G.

3.1, G.3.6, G.4.1)

Load a test RNC and confirm by observation that:

a) the RCDS mode indication is displayed;

b) the edition number and date of the RNC is displayed in the chart library;

c) a graphical index of RNC data available can be presented upon request and provide

ac

Load Jan additional RNC and confirm by observation that the chart coverage has change

that th

Remo
the ch

Switch to ECDIS mode and confirm by observation that the RCDS. mode indication
longen displayed.

Ensur
for sa
by EN
of 1:4

G.17.2.2 Datum

(See G

Enter
may b
is bas
that p
the sh

Selecf a note or diagram:contained in the RNC which does not appear on the portion

RNC
displa
which

original area simply and quickly.

Load
in the
provid

cess to the edition and date of the RNCs available.

e chart library is updated.

e an RNC and confirm by observation that the chart coverage has-~changed an
lart library is updated.

e that a part of the intended voyage is covered by ENE€ when ENC of appropriate
e route planning and route monitoring is available, Thus, for example, an area cq
Cs of scale 1:200 000 or smaller would be considered "not covered by ENC" if g
D 000 is required for safe navigation.

4.1, G.9.3, G.16.2.2, G.16.5)

the geographic coordinate of a position, and display that position. Select a point,

cd on a local geodetic datum, ¢onfirm by observation that the system indicates w
bsition is displayed with respect to the local geodetic datum or WGS-84 (PE-90)
ift between the two datdms is contained in the RNC.

currently being-displayed. Confirm by observation that the note or diagram ¢
yed simply and-quickly. If this requirement is met by displaying the area of the
contains therhote or diagram, confirm by observation that it is possible to return

hn/RNC for which the shift between geodetic datum and WGS-84 or PE-90 is sp

d and

d that

is no

scale
vered
scale

which

e a charted symbol or a position and display its geographic coordinates. When th¢ RNC

hether
where

of the
an be
chart
to the

bcified

RNC meta-data as "shift not known" and confirm by observation that an indica

fion is

ed.

G.17.3 Accuracy

(See CI

Confir

ause G.11, G.16.2.2)

m by observation that:

— the accuracy of EUT calculations is consistent with SRNC,;

— the measurement accuracy is consistent with the display resolution.

Perform the measurements provided for in the RNC test data set and confirm by observation
that they meet the required accuracy. Confirm by observation that the system can perform the
following calculations:
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transformation between a local datum and WGS-84;

true distance and azimuth (i.e. bearing) between two geographical positions;

geographic position from known position and distance/azimuth (i.e. bearing);

rhumb line and great circle.

Calculate and display both a rhumb line and a great circle line and confirm by observation that
no visible distortion exists between these lines and the chart data. Use for this test scenario 1
is noted in Annex |.

This test shall be carried out using the scale supported by the data, i.e. not over-scaled.

G.17.4
G.17.4

(See G

Confir
by the

Confir|

Perfor
symbd

Confir

G.17.4

(See G

Confir

|l Visual requirements

}.1  Visual display

3.4, G.16.2.1)

M by observation that the image is a faithful representation of thé paper chart pr
HO with the RNC test data set.

m zoom-in and zoom-out operations in each mode ahd confirm by observation th
Is for the navigational elements do not decrease_ in‘size.

M by observation that it is possible to display.own ship in true scale or as a symbag

}.2  Units and legends

3.1)

RNC number;

chart identifier (for example chart number) if different from RNC number;
units for depth;

units for height;

RNC scale;

scale of-display;

sourCedata diagram (if available);

M by observation that the symbols for the navigational elements conform to IEC 62

m by observation that the following elements can be determined easily and rapidly;

pvided

288.

at the

seunding/vertical datum;

horizontal datum;

magnetic variation;

date and number of last update affecting the RNC currently in use;
edition number and date of issue of the RNC;

chart projection;

indication of north.

G.17.4.3 Colour tables

(See Clause G.8, G.16.4)

Confirm by observation that the colour palettes for daytime, dusk and night-time viewing, and
which are specified in the RNC meta-data, can be used.


https://iecnorm.com/api/?name=abfdfe51045cf1d4dc73f8e028bf4d5e

- 126 - IEC 61174:2015 © IEC 2015

Verify that the implementation complies with IEC 62288.

G.17.4.4 Display characteristics

(See G.9.2)

Measure the displayed chart area while in route monitoring mode and confirm by observation
that it is at least 270 mm by 270 mm.

Confirm by observation that when displayed at the resolution specified in the RNC meta-data,
information is clearly visible to more than one observer, in the conditions of light normally
experienced on the bridge of the ship by day and by night.

Confirm by observation that in route monitoring mode any windows superimposed on.thg chart
displaly area are removable or can be moved.

G.17.% Functional requirements
G.17.5.1 Overview

The fdllowing tests shall be performed both in route planning and.reute monitoring mode. The
initial |latitude/longitude position shall be that provided in the-instruction manual fpr the
speciflc RNC test data set. For all tests, confirm by observation‘that there is no degradation in
informjation content.

Follow the manufacturer's instruction to reinitializethe EUT in RCDS mode of opefation.
Confirm by observation that the initial latitude/longitude position is entered and a chart is
displajyed. Refer to the user manual supplied withithe equipment and change the settihgs of
the ogerator menus or manual controls provided. Turn off EUT and then turn EUT bafk on.
Confirn by observation that the manually selected settings are the same as they were pefore
the EUT was turned off.

G.17.%.2 Additional display functions
(See GJ3.2, G.10.5)

Confirm by observation that itis easy to add to, or remove from the EUT display, information
additional to the RNC .data such as mariner’'s notes. Confirm by observation thaf such
informlation is clearly distinguishable from the RNC data.

Confirn by obsetvation that it is possible for the mariner to add and save mariner-eptered
points| lines and areas. Confirm by observation that it is possible to amend and [delete
maring¢r-entered points, lines and areas. Confirm by observation that examples of those| items
like 1D lines; 25 text characters and two areas can be drawn at user defined locations.
Confirmiy observation that all information added by the mariner is distinguishable. Cpnfirm
by obs ' i ; ' i = 3o nfirm
by observation that all of these objects (symbols) can be added to the system and set up for
cursor picking to give an explanatory note in the text display. Recall them from the system
and confirm by observation that they may be deleted.

If the manufacturer displays information, confirm by observation that the presentation of the
information conforms with the following:

a) the caution (!) or information (i) symbol is used to call up a note on the alphanumeric
display by cursor picking;

b) simple lines, or areas without colour fill, are set up for cursor picking to give an
explanatory note in the alphanumeric display. Colour fill is not used.

Confirm by observation that the mariner-entered or manufacturer’s information can be
displayed on charts of other scales which cover the same geographical area.
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Remove all additional information. Confirm by observation that the EUT display is the same as
the graphical representation of the RNC test data set.

Confirm by observation that the RCDS mode standard display can be restored by a single
operator action.

G.17.5.3 Scale and navigation purpose

(See Clause G.5)

Select an RNC and display it at a greater resolution than that contained in the RNC meta-data

and confitm hy observation that an indication is prn\/lrlorl_

Selec an RNC and display it at a lesser resolution than that contained in the RNC.metpa-data
and confirm by observation that an indication is provided.

Load fwo RNCs of different scale which include own ship’s position. Select/the smaller| scale
RNC Bnd confirm by observation that an indication is given that a“\larger scale RINC is
availaple for the displayed area.

G.17.5.4 Mode and orientation

(See Clause G.7)

Selec an RNC which is not orientated "north-up". Confirm by observation that it is possjble to
determine quickly and easily the north direction. Confirm by observation that it is displayed
"chart|up".

Selec an RNC. Confirm by observation that(true motion is provided. Reset the displdy and
confirin by observation that the generation.of the neighbouring area takes place automgtically
at a distance selected by the mariner.

Selec an RNC. Confirm by obseryation that it is possible to change manually the chaift area
and the position of own ship relative to the edge of the display.

G.17.5.5 Points, lines and areas
(See GJ10.5)
Enter the geographie'coordinates of a position, and confirm by observation that EUT digplays

that position.

Enter pxamples of mariner-defined points, lines and areas which are intended to trigger|alerts
and qgonfirm by observation that the alerts are triggered when the vessel reachgs the
apprOpliatc puaitiun.

G.17.5.6 Navigation related functions
(See G.10.3)

Confirm by observation that at least one EBL and VRM are available. Confirm by observation
that all the other symbols required for navigation purposes and specified in Annex B are
available.

G.17.5.7 Position integration

(See G.6.1, G.10.4)

Load an RNC for which the shift between geodetic datum and WGS-84 or PE-90 is specified
in the RNC meta-data. Connect a continuous position system to the EUT and confirm by
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observation that the system compensates automatically for this shift when plotting positions
on the RNC. Confirm by observation that the reference datum (geodetic datum or WGS-84
(PE-90)) being used by the system is clearly indicated.

With a second, independent positioning method confirm by observation that the EUT displays
any difference in reported positions.

Remove the positioning input to the EUT and confirm by observation that a warning is given.

Simulate a message from the positioning device which indicates an error condition, and
confirm by observation that the alert or indication is repeated by the EUT as an indication.

Selecf a different geodetic datum between the positioning system and the SRNC, and cpnfirm
by obgervation that a warning or indication is given.

Adjusf the position manually. Confirm by observation that the amount of)'the correction is
displayed on the screen and that the position changes accordingly. Recheck periodicplly to
see it remains unchanged.

Confirm by observation that the manufacturer's documentation” includes guidange for
implementing a common reference system.

G.17.5.8 Radar, radar tracks, and AIS information
(See GJ6.2.1)

Wherg the capability for displaying radar information and/or AIS information is provided, in
addition to the requirements of IEC 62288 for radar displays and presentation of |target
informiation, and in addition 6.8.15.1 and 6:13; confirm by observation that the radar [mage
, tracked target information, AIS infermation and other added navigational inforqnation
removed by single operator action:

G.17.5.9 Loading of corrupted data

(See GJ3.5)

Load an example of corrupted RNC test data. Confirm by observation that the EUT provides
the appropriate warning.

Load the RNC testidata set. Enter an example of corrupted update. Confirm by obsenvation
that EUT reception process is terminated and the update is flagged as invalid. Confjrm by
obseryation_that the user is informed of the corruption.

G.17.5.10 Automatic updates

G.17.5.10.1 Receipt — Installation and application

(See G.3.5)

Confirm by observation that the system can receive updates via CDROM and from any other
interface or data storage media that are provided with the ECDIS for that purpose.
a) Apply the test update number 1 to the relevant RNC.

b) Identify the issuing authority of the update. Confirm by observation that this conforms with
the corresponding identifier of the RNC.

c) Attempt to load an improperly sequenced update; confirm by observation that the update
is rejected and that a warning is given to the user.

d) Attempt to load an update related to a newer edition of the RNC; confirm by observation
that the update is rejected and the user is informed that a newer edition is available.
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e) Attempt to load an update related to an older edition of the RNC; confirm by obser

vation

that the update is rejected and the user is informed that the update belongs to a previous

edition.

G.17.5.10.2 Display — Show and verify

(See G.3.4, G.3.5, G.4.2)

Confirm by observation that the edition date/update number is displayed on request.

Confirm by observation that the contents of the updates have been included in the SRNC, by
displaying the SRNC contents and highlighting updates or by some other means allowing the

maringrto VEI”? thatthe Updates rave beem mciuged i the SRNC:

Confirm by observation that official RNC updates can be distinguished from local Gpdate]

[

Confirm by observation that, once accepted, integrated updates are indistinguishablg from

RNC data.

Apply|an update to the SRNC, display it, and then manually annptate it as rejected
maringr, confirm by observation that it is not possible for the mariner to reject an of
issued update by omitting its application entirely.

G.17.5.10.3 Records

(See Gl4.2)
Apply ftests in all EUT operating modes, i.e. route planning and route monitoring.

Confirm by observation that the following summary report information is available fo
RNC:
a) RNC number and chart identifier if different from RNC;
b) RNC edition date;

c) lisf of corrections applied subsequent to the edition date;

d) updates and update numbefs;

e) date and time of theifsapplication/rejection; and

G.17.5.11 Manual updates

Dy the
ficially

each

Usmg the, RNC test data set, confirm by observatlon that the foIIowmg manual

a) Add a new point and restricted area features, locating them at selected positions.
b) Annotate an existing feature as being deleted.
c) Check to see that any update text information relevant to the new condition and

pdate

to the

source of the update and entered by the mariner is recorded by the system. Confirm by

observation that this update can be re-displayed on demand.
d) Confirm by observation that manual updates are distinguishable from RNC data.

e) Confirm by observation that any manual updates removed from the display are retained

and can be displayed in a future review.

G.17.5.12 Self-tests of major functions

(See Clause G.13)
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Perform tests of the major functions which are supported by the EUT. Confirm by observation

that th

e EUT provides appropriate display information and indications.

Simulate the following interface malfunctions (including for radar if provided for):

a) interruption of input interface (loss of signal);

b) invalid information from inout interface (status);

c) physical breakdown of sensor connection.

d) physical breakdown or shutdown of a test LAN information receiver (e.g. a VDR).

Confir,

h‘,’ observation that the eyefnm prn\/ir'lpc suitable alerts or indication of

malfur

G.17.5.13 LOP position fix

(See G

Manually enter bearing data for one LOP and distance data for a second LOP. Conf

obser
for lin

a) Canfirm by observation that LOP data (range or bearing,.time, source) can be pres
botth alphanumerically and graphically.

b) Cqgnfirm by analytical evaluation that an initial fix_based on two LOPs selected

(0]

c) Enter data for a third LOP, 6 min later. Confirmi\by analytical evaluation that a me

m
re
d) Cd
by|
e) Cag
po
ing
po
pr
f) Cd

data (range or bgaring, time, source, and any time transfer applied) were automg

re
g) Vs
h) Ve
i) Cag

ction arising from failures.

10.6)

ation that a means or method is provided to manually enter bearing and distanc
s-of-position (LOP) and that this data is time-stamped when fitiis entered.

rator is provided.

thod is provided to transfer LOPs observed’at different times to the time of the
cent LOP, extrapolated forward in time using present heading and speed.

nfirm by analytical evaluation that a . position fix based on three or more LOPs se
the operator is provided.

ystem

rm by
b data

ented

Dy the

ANS or
most

lected

nfirm by observation that, when a position fix is accepted by the operator, the
sition is indicated graphically ‘'en the display. Confirm by observation that positio

sition or dead-reckoned position plot (EP or DR) and comply with IEC 62288
bsentation of colours and symbols.
nfirm by inspection.of recorded data that the position fix data and the associate

corded and can.be reproduced from the data log. Refer to G.17.6.5.
rify that the-graphic symbols for LOP bearing and LOP distance comply with IEC €
rify thatithat the graphic symbols for position plots comply with IEC 62288.

nfirm”by analytical evaluation that a means or method is provided to use the re

plots
icate the time, source of"data used and the type of plot, in the case of esti[‘)nated

lotted

r the

i LOP
tically

2288.

bulting

po

sition as a position update during dead-reckoning operation

j) Confirm by inspection that the user manual supplied with the equipment includes guidance

on

use of LOPs for calculation of position fixes.

G.17.5.14 Operational area

(See G.

16.6)

RNC charts between latitude 85°N and 85°S is verified by conformance to 5.10.

Confirm by inspection of documented evidence that the manufacturer has declared in the user
manual the operational area of the ECDIS operating in the RCDS mode.

If the declared operational area extends beyond latitude 85° then:

a) ENC charts beyond latitude 85° is verified by conformance to 6.5.1;
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