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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

FOREWORD

1) The Intg¢rnational Electrotechnical Commission (IEC) is a worldwide organizatio
all natjonal electrotechnical committees (IEC National 2
internafional co-operation on all questions concerning standardlzatlon in t e~elestric
this engl and in addition to other activities, is, i p
Technidal Reports, Publicly Available Specifications Qui 3
Publication(s)”). Their preparation is entrusted to technical committges;
in the [subject dealt with may participate in this preparatory wor i governmenta

with the International Organization for Standardization (I
agreemlent between the two organizations.

interestied IEC National Committees.

3) IEC Puplications have the form of recommendations
Commiftees in that sense. While all reasonable efforts
Publications is accurate, IEC cannot be
misintefpretation by any end

4) In ordef to promote intern
transpafently to the maxi
betweep any IEC Publica
the lattg

5) IEC prévides n' 4
equipmpnt declared Ao be

=

indispepsable¥grithe cqrrect application of this publication.

9) Attentign_issdrawn te_the possibility that some of the elements of this IEC Publication may be thg
patent lighfs. IEC shall not be held responsible for identifying any or all such patent rights.

omprising
promote
fields. To

as “IEC
interested

tes closely
ermined by

international
ipn from all

C National
ent of IEC
or for any

ublications
divergence
ndicated in

ible for any

xperts and
damage or
fees) and
other IEC

lications is

subject of

International Standard IEC 61174 has been prepared by IEC technical committee 80:
navigation and radiocommunication equipment and systems.

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

The main changes with respect to the previous edition are listed below:

Maritime

2001, of

e this edition incorporates revised performance standards for ECDIS adopted by the IMO as

resolution MSC.232(82) in December 2006;

e the test methods have been updated accordingly and new tests added for encrypted ENC

data;
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e the revised IMO performance standards refer to performance standards for displays
adopted by the IMO as resolution MSC.191(79) and these have been incorporated by

reference to IEC 62288;

e Annex E of the previous edition which defined navigation symbols has been deleted as

this information is now in IEC 62288.

e five new annexes have been added.

IMO changed the order of the performance standards in MSC.232(82) compared with the
previous standards in resolution A.817(19). Annex N gives a cross-referencing of clause

numbering.

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

RN

FDIS Report on voting

80/535/FDIS 80/542/RVD

Full information on the voting for the approval of this stan
voting indlicated in the above table.

The committee has decided that the
the mainfenance result date indicated
the data felated to the specific publicatio

* reconfirmed,

+ withdfrawn,

* replaged by a revised
+ amended.

A bilinguél versith

ssued at a later date.

e

feport on

ged until
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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 Scope
This Intefnational Standard specifies the performance requirements, 5ting and
required ftest results of equipment conforming to performance standa i iol\to those

adopted

This stan
is also a
appropria
that in th

In associftion with the above IMO resolition M

Organiza
has incl

equipment. Where reference is made,

publicatiq

(232/A2.
ships as

— dedic
- amu
(232/A2.2

mode of
Annex F.

(232/A24
as well a

listed in fhe noitmative\references.

by the IMO in resolution MSC.232(82).

dard is based upon the performance standards of
ssociated with IMO resolution A.694(17) and IEG
te, to IMO resolution MSC.232(82), and all sub
b resolution are printed in italics.

ns, are printed in italics.

) These perfor
follows:

ated sta /
fifunctio ok

5 the présentation of chart data are within the scope of relevant IHO standards, inclug

82), and
e, where

identical to

ographic
standard
to this

ed on all

in RCDS

ecified in

hart data

ing those

The req

Tements of this—standardare not mtendedto prevernt e usce of TTew tech

equipment and systems, provided the facilities offered are not inferior to those stated.

2 Normative references

iques in

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

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

IEC 61162 (all parts), Maritime navigation and radiocommunication equipment and systems —
Digital interfaces
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IEC 62288, Maritime navigation and radiocommunication equipment and systems -—
Presentation of navigation-related information on shipborne navigational displays — General
requirements — Methods of testing and required test results

IEC 62388, Maritime navigation and radiocommunication equipment and systems — Shipborne
Radar — Performance requirements — Methods of testing and required test results

IMO International Convention for the safety of life at sea (SOLAS) 1974 (as amended)
IMO A.424(XI1):1979, Performance standards for gyro-compasses

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 A.831(19):1995, Performance standards for gyro-compasses for hi
IMO A.843(19):1995, Performance standards for automatic radar plo
IMO A.834(19):1995, Performance standards for devices to indie

IMO A.830(19):1995, Code on Alarms and Indicators

IMO MSYC.191(79), Performance standards for the idn-related

informatipn on shipborne navigational displays

IMO MS(@.192(79), Revised performance standa

IMO MS(.232(82):2006, Revised Pexfor & ’ds for )electronic chart display and
informatipn systems (ECDIS)

IMO MS(/Circ.982 (2000), Guidelines layout
IMO SN/Circ.243 (2004 Symbols,
Terms and Abbreviatiops

IMO SN.[1/Circ.268_ (20 h system
(ECDIS) poftwar

IHO M-3: 11

IHO S-32
IHO S-57:
IHO S-59

IHO S-52, appendix 222004 Colour and symbol specifications for ECDIS

IHO S-57._appendix B.1: 2000, ENC product specification

IHO S-61:1999, Product specification for raster navigational charts (RNC)

IHO S-63:2008, /HO data protection scheme
IHO S-64, Test data sets for ECDIS

3 Terms, definitions and abbreviations

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

311

appropriate portfolio of up to date paper charts

(APC)

(232/App.7 3.7) 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 information on the overall navigational environment. The APC should
provide adequate look-ahead capability. Coastal States will provide details of the charts which
meet the requirement of this portfolio, and these details are included in a worldwide database
maintained by the |IHO. Consideration should be given to the details contained in this
database when determining the content of the APC

RN

3.1.2
CIE colopr calibration

procedurg to confirm that the colour specified in S-52, appendix 2
the ECDIS display

ro gced on

o’ position|, course,
ubsystems |within an

3.1.3
common| reference system

sensor irfput data, providing identical and obligatory re
heading, |bearing, speed, velocity, etc. and horizontg
integratefl navigation system

3.1.4
compilafion scale
scale with which the chart information nre
establish

acy. It is

3.1.5
corrupted data
ENC datga produced ag

during productio@

modified

3.1.6
dead-rec
DR
position
speed, a

urse and

31.7
degrade
reduce th

e quantity ef quality of information content

3.1.8

display base

(232/A3.5) the chart content as listed in Annex A and which cannot be removed from the
display. It is not intended to be sufficient for safe navigation

3.1.9
display redraw time
interval from when the display starts to change until the new display is complete

3.1.10
display regeneration time
interval from operator action until the consequent redraw is complete
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3.1.11
display scale

ratio between a distance on the display and a distance on the ground, normalized and

expressed as, for example 1:10 000

3.1.12
electronic chart display and information system
(ECDIS)

(232/A3.1) a 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

3.1.13
electronfc navigation chart
(ENC)
(232/A3.2) the database, standardized as to content, structure

ECDIS Hy or on the authority of a Government authorized

relevant |government institution, and conform to IHQ standards:
chart infgrmation necessary for safe navigation and 2
addition fo that contained in the paper chart (fg
considergd necessary for safe navigation

3.1.14

ENC cell
geograpljic division of ENC data for distrib
ENC prodluct specification in\S-57

@pr

3.1.15
ENC data

data con1orming® .

3.1.16
ENC test

For further information, re

use with
or other
s all the

spplergentary infornation in
lng dixgctions) which may be

fer to the

standard
testing re
specifica}i

ehalf of the IHO that is necessary to accomplish IEC
This data set is encoded according to the S-57 ENC product
pdate information based on S-52, appendix 1. Theg specific

require

3.1.17
estimate

(EP)
position of own ship determined by the common intersection of two LOPs

3.1.18
fix

position of own ship determined, without reference to any former position, by the common

intersection of three or more LOPs

3.1.19
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
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3.1.20
non-ENC data
data not conforming to 3.1.13

3.1.21

overscale

display of the chart information at a display scale larger than the compilation scale.
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 scales

3.1.22
presentation library
impleme i

Symbol

CDIS symbol library for chart features;

the ECDIS colour tables for day, dusk, and night viewing;

choice of

e) descr

f) suppl
and c

diagrams

3.1.23
raster ch
(RCDS)
(232/App|7 3.1) a

from navjgation
required,|display agddit

3.1.24
raster na
(RNC)
(232/App . brity of, a
governrrﬁ hydrographic office. RNC is used in these standards to mean either a
single ch

formation
g and, if

3.1.25
RNC data
data conforming to 3.1.24

3.1.26

RNC test data set

standardized data set supplied on behalf of the IHO that is necessary to accomplish IEC
testing requirements for RCDS mode of operation. This data set is encoded according to the
S-61 RNC product specification. Test RNCs are specified by the HO providing the RNC
service or on whose behalf the RNC service is provided

3.1.27

single operator action

single operation shall be achieved by activating a hardkey or softkey, including any necessary
cursor movement
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3.1.28

standard display

(232/A3.4) the display mode intended to be used as a minimum during route planning and
route monitoring. The chart content is listed in Annex A

3.1.29

system electronic navigational chart

(SENC)

(232/A3.3) a database in the manufacturer’s internal ECDIS format, resulting from the
lossless transformation of the entire ENC contents and updates. It is this database that is
actually accessed by ECDIS for the display generation and other navigational functions, and
is the equivalent of an up-to-date paper chart. The SENC may also contain information added
by the mariner and information from other sources /TN

3.1.30
system rlaster navigational chart database
(SRNC)
(232/App|.7 3.3) a database resulting from the transformatiof
include updates to the RNC by appropriate means

the RCDS to

3.2 Abbreviations

AIS Automatic identification system
ARPA [Automatic radar plotting aid
CIE Comité International de I'Eclairg
DR Dead-reckoned

EBL Electronic bearing,line

EP Estimated positi®

EPFS '
EUT
GMDSS
HO

IHO

IMO
SOLAS 4
VRM

4 Minirnum 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 complying with
the up-to-date charts required by regulations V/19 and V/27 of the 1974 SOLAS Convention,
as amended. (See Annex F.)

(232/A2.4) In addition to the general requirements set out in resolution A.694(17) as further
specified 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 requirements 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.).
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(232/A1.3) ECDIS shall be capable of displaying all chart information necessary for safe and
efficient navigation originated by, and distributed on the authority of, government authorized
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, 5.10)

(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.)

tation as
4.8, 4.9,

(232/A1.7
the pape
Clause 5

)
(232/A1.8) ECDIS shall provide appropriate alarms or in t to the
informatipn displayed or malfunction of the equipment. (See

(232/A1.9) When the relevant chart information is not ; rm, (See
4.4) som S) mode
as define tandards

not inferi

(232/A1.6¢) The ECDIS display may also play of radar, radar tracked target
informati cordance
with requirements of 232/A2.4, 232/A7.4, ) See 4.6,

4.8,4.12

42 EC

4.3.1

(232/A5. able of displaying all SENC information. An ECDIS§ shall be
capable ingcand copverting an ENC and its updates into a SENC. (See 5.1 and Apnex E.)
(232/A5. ECDIS may also be capable of accepting a SENC resulting from conversion

of ENC tp SENC fe, in accordance with IHO Technical Resolution A3.11 (IHO Miscellaneous
Publicatia B [ 1 n as SENC delivery

NOTE In addition to S-57 format, Governments, government-authorized Hydrographic Offices or other relevant
government institutions may allow the distribution of HO data (ENC) for their waters in a SENC format, in
accordance with IHO M-3 Technical Resolution A3.11. This requires distributors of HO data (ENC) in SENC format
to obtain approval from the issuing authority and to operate under the regulations of that authority. (Refer to IHO
M-3, TR A3.11.2 and A3.11.2.3.)

For ENC data delivered in SENC format, the chart update mechanism provided by the ECDIS
shall not be inferior to the ENC update mechanism. (See 4.4.)

4.3.2 Warning indication

(See 6.5.2 a).)

If SENC data from a private source is in use, warning indication shall be provided.
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4.3.3 Categories of display

(See 6.8.1 t0 6.8.3.)

(232/A5.2) SENC information available for display during route planning and route monitoring
shall be subdivided into the following three categories, Display base, Standard display and All
Other Information. (See Annex A.)

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

(232/A5.4) When an ECDIS is switched on following a switch off or power failure, it shall
return to the most recently manually selected settings for the display.
yAERN

(232/A5.i) It shall be easy to add or remove information from the ECDAS displayclt[shall not
be possilbple to remove information contained in the Display Base.

The addfti ion, for

example bmple an

individua

4.3.4

(232/A5.8) It shall be possible for the mariner € he depth

contours j er other

contours

.1 if the he safety
conto bd SENC,

the safety contour show

.2 if thg safety contourNn ¢ ] ce data,
the safety contour sh

.3 in each of the abo
4.3.5 Safety t

(See 6.8.9.

(232/A5.9) | D/IS shall
emphasiz ] or less than the safety depth whenever spot soundlings are
selected l

4.3.6

(See 6.8.)

(232/A5.10) The ENC 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 with
respect to the S-64 test data set.

4.3.7 Verification and updates

(See 6.8.5, 6.8.15.2.)

(232/A5.11) ECDIS shall provide a means to ensure that the ENC and all updates to it have
been correctly 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.


https://iecnorm.com/api/?name=23ac1f527aa61010382fa04c2343b6ab

-16 - 61174 © IEC:2008(E)

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 5.4.1.)

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 5.3.1.)

4.4 Provision and updating of chart information

4.4.1 Contents of the SENC

(See 6.5.2.

(232/A4.1) The chart information to be used in ECDIS shall be ii zrrected
by official updates, of that issued by or on the authority of a Gakern ernment-
authorizdd Hydrographic Office or other relevant governme tali m to IHO
standards.

In order {o identify the date and origin of the ENC i A graphical
index of ENC data available, presented upon the iner’ est and providing access to

the editio
A new eqiti issued by
a govern
(232/A4 .2 nply with
regulatio

(232/A4.3) It s
transformed fro

formation

4.4.2
(See 6.5.3,

(232/Ad 4

Separate

(232/A4’) ECDIS shall be capable of nr‘r‘n’nﬁng 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 entered
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 and 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 for each ENC until it is superseded
by a new edition.
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(232/A4.8) ECDIS shall allow the mariner to display updates in order to review their contents
and to ascertain that they have been included in the SENC.

(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).

4.5 Scale

(See 6.8.6.)

(232/A6.1) ECDIS shall provide an indication if:
L\

.1 the informatior gisplayead ar a 1arger scale than that contained inmthe ENT~OT

;

.2 own hip's position is covered by an ENC at a larger scale thaug that providdd by the
displgy.

4.6 Display of other navigational information

4.6.1 Common reference system

(See 6.8.12 g).)

(232/A7.8) ECDIS and added navigational infor
If this is mot the case, an indication shalkbe prg

b system.

Such ady
4.6.2
(See 6.8.13.)
(232/A7.1) Radar info

compliant with thereleve
ECDIS display. -<

clearly distinguishab/e

mation may be transferred from| systems
. Other navigational information may be addled to the
¢ the displayed SENC information, and if shall be
mation.

(232/A7.2 emove the radar information, AlS information gnd other
navigatio agle operator action.

(232/A7.4 . red radar information may contain a radar image and/or tracked target
informati

Where pliotting information is added, it shall be indicated to the operator whether thg vectors
are relativeor urue, and It true wnetner tney dare sea or ground stabIlllZed.

(232/A7.4.2) If the radar image is added to the ECDIS display, the chart and the radar image
shall match in scale, projection and in orientation.

(232/A7.4.3) The radar image and the position from the position sensor shall both be adjusted
automatically for antenna offset from the conning position.
4.7 Display mode and generation of the neighbouring area

(See 6.8.7.)

(232/A8.1) It shall always be possible to display the SENC in a 'north-up' orientation. Other
orientations are permitted. When such orientations are displayed, the orientation shall be
altered in steps large enough to avoid unstable displays of the chart information. An unstable
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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.

(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.

yAERN
(232/A8.%) If the area covered by the ECDIS display includes waters f 9 ENC at a
scale appropriate for navigation is available, the areas representing those Wat shal ndication
(see Annex D) to the mariner to refer to the paper chart or to the/RCRS of

(see Annex G).

4.8 Cdlours and symbols
(See 6.7.16.7.3.)

(232/A9.1) IHO recommended colours and symMHols/shall
informatipn (See S-52, appendix 2).

(232/A9.2) The colours and symbols o
the appligcable requirements contained in

(232/A9.8) SENC information, when dis /a the_seagfe specified in the ENC, sha

specified|size of symbols;

(232/A9.4) ECDIS sha ’ arir whether own ship is displayed in

or as a symbol. Q

4.9 Digplay requi

4.9.1

(232/A10]. alkbe wapable of displaying information for:

1 rouz‘e< 3 supplementary navigation tasks; (See 4.10.2.)
.2 route

4.9.2 Chart presentation size

ﬁeration

nt SENC
mply with
| use the

yue scale

(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 S-52, appendix 2).

4.9.4 Presentation

(See 6.7.5.)
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(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 6.8.2.)

(232/A10.5) If information categories included in the Standard Display (see Annex A and
Annex 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.

RN

4.10 Rdute planning, monitoring and voyage recording

4.10.1 [General

(See 6.9.26.9.3.)

(232/A11).1) It shall be possible to carry out route planning~a
and reliable manner.

inla simple

(232/A11
used by
entering g prohibited area, and for alary

Iways be
r and of

4.10.2 Route planning

(See 6.9.2.

(232/A11).3.1) It shall b
curved s¢gments.

ight and

(232/A11
includingf

aphically

.1 addin
.2 deleti
.3 changi

bn to the
E'S.

(232/A14
selected

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

(232/A11.3.5) An indication shall be given if the mariner plans a route closer than a user-
specified distance from the boundary of a prohibited area or a geographic area for which
special conditions exist (see Annex C). An indication shall also be given if the mariner plans a route
closer than a user-specified distance from a point object, such as a fixed or floating aid to
navigation or isolated danger. 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.

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

4.10.3 Route monitoring

(See 6.8.11, 6.9.3.)
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(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 alarms 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.

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

(232/A11).4.4) ECDIS shall give an alarm or indication, as selected by within a
specified|look-ahead time set by the mariner, own ship will cross the’g

ohibited
area or of a geographic area for which special conditions exist. (Se : 5

(232/A111.4.5) An alarm shall be given when the specified iation from

the planned route is exceeded.

NOTE Rojte monitoring will only provide an automatic alarm j ate data in

4.10.2.

(232/A11 nt course
and spes will pass
closer tha Ck) that is
shallowe

The look | how far
in advan pk-ahead
range sh h special
condition| imity to a danger. The distance limit s¢t by the
mariner § imity of all dangers and aids to navigatign.
(232/A11}.4. ; 3 By ECDIS when the ship reaches a specified time or
distance, advangce of a critical point on the planned route.

ECDIS s o define critical points and the time or distance at jwhich an
alarm s iveq.\Fhe\words “to reach a critical point” shall be considered passirjg abeam

of the crifi

(232/A11].4; be possible to display alternative routes in addition to the|selected
route, where’any have been planned. The selected route shall be clearly distinguishéable 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:

.1 time-labels along a ship’s track manually on demand and automatically at intervals
selected between 1 and 120 minutes; and

.2 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
specified in Annex B.

NOTE An “adequate number” of EBL and VRM implies at least one of each.
4.10.4 Position integration

(See 6.8.12, 6.9.4.)
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(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
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 which method is being used, and provide a means for the operator to select the
method he wants to use. Visual position fix and dead reckoning functions are required as one
secondary independent positioning source. Refer to 4.10.6.

(232/A11.4.8) ECDIS shall provide an alarm when the input from the position, heading or

speed sources is lost. ECDIS shall also repeat, but only as an indication, any alarm or
indicatio ’naeenrl toit from position, hnarhng or clnnnrl sources AN
§datum.

hined by

(232/A111.4.10) The positioning system and the SENC shall be on
ECDIS shall give an alarm if this is not the case.

(232/A11}

(232/A11).4. position of|the ship
manually e screen, mpintained
until alte

4.10.5 DPbject information

(See 6.8.10.)
(232/A11).4.13) It shall b 3SSi tQ & G i 1 ition and
then display that position NS b ] int| (feature,

symbol of position) on

4.10.6
(See 6.9.7.
(232/A11].4. obtained
bearing 3 bwn ship.
It shall bg

4
Position [pl e the time the plot was accepted and, in the case of ¢stimated

data used . for,the position may be selectable, on or off, by the operator.

position F dea ed position plot (EP or DR), the type of plot. Indication of the ource of

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 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: ENC source, edition, date, cell and update history.

The same data recording requirements apply to the use of any RNC or unofficial chart
database.
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(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.

(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
the charg

The outp

(232/A12
features
resolutio

(232/A12
the follow

.1 true g
.2 geog
.3 geodd

412 Co

(See 6.2, 6|6.

(232/A15|

inputs. N
below thi
<

(232/A15,

compass

compass

istance and azimuth between\two @eqgraghic :
aphic position fr / Das 'o distayice/azimuth; and

5.4.4).

degratle the performance of any equipment providin
g of optional equipment degrade the performance ¢f ECDIS

r;}dem‘ of

between
bd by the

f at least

cle. (see

g sensor

the gyro
h a gyro

As a minimum, the ECDIS shall support the sentences from IEC 61162-1 given in Table 1.
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Table 1 — Mandatory IEC 61162-1 sentences

Parameter Sentence format Comments

Time and date $--ZDA Input -1
Geographic position $--GLL Input -1

$--GGA

$--GNS

$--RMC
Datum $--DTM Input -1
Heading $--HDT Input —1 and -2 (up to 50 Hz) T~

$--THS Input —2 (up to 50 Hz) (
Speed $--VBW Input —1 from SDME )

$--VHW Input —1

$--VTG Input =1 (from ground@%’ﬁ'{ syste

~X

(232/A15.3) ECDIS may provide a means to supply SE infe ion to\external equipment.
NOTE Test of this interface, if provided, is_not req . t oRSENC data is by definition a
manufacturer’s internal ECDIS format and th B and the external eqyiipment for
SENC data|transfer is not defined in IEC 61162
4.13 Performance tests, malfunctio
(See 6.8.11.)
(232/A13.1) ECDIS shall be provi i for/either automatically or manually carrying
out on-bgard tests of major functiomns: failure, the test shall display inforination to
indicate Wwhich module|is at'fault
On board tests 6 i includé the integrity of sensor input. If therg is any
detectable reason w i ation presented to the operator is invalid, adeguate and
clear warnings s S
(232/A13] suitable alarm or indication of system malfunction.
414 B
(232/A14) Ade dependent back-up arrangements shall be provided to engure safe
navigati

.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.

4.15 Power supply

(See 6.9.6.)

(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 with the
appropriate requirements of regulation 11/1 of the 1974 SOLAS convention, as amended.

(232/A16.2) 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.
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The equipment is not required to remain operational during this interruption of the power
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. 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.

Manufacfurers shall provide customers with timely access, for exampl ite| to a list
showing [the IHO standards currently in effect for ECDIS, ECDJ i software
versions,[compliance status and regulatory approvals for the listed ¢ i ?ns.

5 Requirements contained in IHO special publicatj

5.1 Cdntent and structure of chart data

(See 6.6, 68.15.1.)

(S-52/3.1
hydrographic data (S-57).

or digital

NOTE Ch4g

(S-52/3.3(b)) Any ECDIS
to the ingernal storage s

ta (ENC)
uch data

includes
(S-52/3.3 jata. It is
recognizé ) data for
display. 5 or data
Structure -52. The
resulting
The followi

<

.1 (S-52
data
formdts‘zand s
accuraey-

N mple HO
brovided_in dgegrees and decimal degrees, when converted to manufacturel specific
uctures and used in calculations, shall also be maintained to that

.2 (S-52/3.4(b)(2)) Should the manufacturer use point reduction or smoothing operations in
order to compress the chart information in the SENC, the resultant image of the chart
displayed at ENC scale shall not differ from the ENC image by more than the display
resolution.

.3 (S-52/3.4(b)(3)) HO data will be supplied in a cell structure. (See S-52/3.6.) If this cell
structure is modified, it is the ECDIS manufacturer's responsibility to maintain cell
dependent characteristics.

5.2  Priority of chart display
(See 6.8.3, 6.8.4.)

(S-52/5.3(a)) 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:
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ECDIS visual alarms/indications (for example caution, overscale);
HO-data: points/lines and areas plus official updates;

Notices to mariners, manual input and radio navigational warnings;
HO-caution (ENC cautions);

HO-colour-fill area data;

HO's on demand data;

radar information;

mariners data: points/lines and areas;

© ® N O RN W N

manufacturer's data: points/lines and areas;

.10 marirerstofour-fiftarea data:

NOTE This list is not intended to indicate a drawing sequence, but to specify
category n|+ 1 must not obscure the information content of category n or any hig
(S-52/5.3(H)(1)) (See S-52, appendix 2/2.3.2 a).)

5.3 Display of chart information

5.3.1 Scale and navigation purpose

(See 6.8.6.

(S-52/6.3(a)) If data from different copipilatiop~g S gppeaks on>the display, the
between (different scales shall be cleaxly indica

(S-52/6.3(b)) When the display cannot be*comp overed with ENC data for the

navigational purpose, the remaining
more general navigational pyrpose_(if ayail

part ayshall be filled with data ba
c\O

| ontent of
AN }1, etc.).

boundary

selected
sed on a

(S-52/6.3(c)) A graphigal index wigational purpose of available data shall e shown
on demahd.

(S-52/3.9(d)) D ] shall always be of the same display sg¢ale. If a
compilatipn scale Wounx kown onthe display, the information shown in the ¢verscale
area sha ¢ of the display. The overscale area shall be jdentified
as speci g ote that this overscale identification only applies to
automati j of the display; it does not apply to overscaling of the entire
display ¢ ]

(S-52/6.§ ufacturer shall give the navigator the ability to use intermediafe display
scales, o n scales. Means shall be provided to change the display|scale by
approprie forexample by means of either chart scale values or ranges in nautical

miles. (S

(S-52/6.3(g)) A scale bar shall be provided as part of the display base for navigating on a

large compilation scale (1:80 000 and larger). (See S-52, appendix 2/ 3.2.3.9(a).)

(S-52/6.3(g)) For chart displays at a compilation scale smaller than 1:80 000, a latitude bar
shall be shown on the border of the standard display. (See S-52, appendix 2 /3.2.3.9 (b).)

5.3.2 Text

(See 6.3)

(S-52, appendix 2/(3.1.5)) The text on the ECDIS shall be readable from 1 metre. Sans serif,
non-italic fonts shall be employed. The computer "@" shall not be used. (See S-52, appendix

2/3.4.1.)

Similar fonts may be used as long as clarity is not reduced.
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5.3.3 Units and legend

(See 6.7.2.)

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

(S-52/6.5) A standard legend of general information relating to the area displayed, applicable
to the ship's position, shall be shown on a graphic or text display. This legend shall contain as
a minimum:

units for depth;

units for height;
scgle of display: AN

dafla quality indicator;
soynding/vertical datum;

hotjizontal datum;

the|value of the safety depth if used;
the|value of the safety contour;

© ® N O O AN WN

magnetic variation;

dafe and number of last update affecting th
edi
chart projection.

n use;

- =
- O

=
N

All of th
necessar

for simultaneous display.|It is not
y¥end" window.

5.4 Display functiops

5.4.1 Dbject infor
(See 6.8.10.)

(S-52, appendix 9Ssible to call up all the information associatefl with an
object byl cursor ol. This shall extend to areas (restricted area, depth area,
etc.) and territorial seas, etc.) and meta areas (information about the

area suc { e etc.). The search for area information shall extend ohly to the

cell bou 1 osingthe cursor. Also refer to 4.3 (232/A5.6).
(S-52/3.1 ifying any object (point, line or area) with a cursor on the charf display,
the objegt descrintiopr and all available attributes shall be displayed in text in|common

languagd terms.

(S-52, appendix 2/2.3.3(c)) Text shall not appear automatically whenever the object it is
associated with appears on the display. It shall always be possible to remove text
independently of the object.

5.4.2 Navigational information

(See 6.8.7.)

(S-52, appendix 2/3.1.2.1.6(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.
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5.4.3 Safety contour
5.4.3.1 Default safety contour
(See 6.8.8.)

(S-52/3.4(c) and S-52, appendix 2/3.2.2(1)) If the mariner does not specify a safety contour,
this shall default to 30 m. If the safety contour specified by the mariner is not in the SENC, the
safety contour shown shall default to the next deeper contour.

5.4.3.2 Information to the mariner

(See 6.9.2, 6.9.3.)

(S-52/3.4fc)r=and —appen ch 2= re—safety—contouriruseh qavailable
due to a change in source data, the safety contour shall default to the » bntour. In
each of the above cases, the mariner shall be informed.

}deeper

brmed by

At all timles, the safety contour shall be the one specified by the
contour if the specified one is not available. At a minimum, the
emphasizing the new safety contour.
5.44 Navigational calculations
(See 6.6.)
(S-52/7.1
1 geq

fions:

2 tra
.3 trug distance and azim
4 geadgraphic position¥tom

.5  pro t circle.

¢

(S-52/7.1(b)) T 4 S 9 gtions shall be such that there shall be fpo visible
distortion on the digspjay b ing:

rhu

.2 gre

54.5 ¢

(See 6.8.10.

(S-52 appendix 2 Anfiex A Part |, 8.4.1) Date-dependant objects, such as seasonal buoys, are
only to be displayed over a certain period (IHO S-57 parameiers PERSTA to PEREND). Other
objects, such as a traffic separation scheme, may have a date on which they are introduced
(DATSTA) or discontinued (DATEND). Any ENC object with one of the above attributes shall
not be displayed outside its effective dates.

(S-52 appendix 2 Annex A Part |, 8.4.1) To provide for effective route planning, for look-ahead
during route monitoring, or for other purposes, the ECDIS shall provide means to allow the
mariner to view chart data for any required date and time for the purpose of reviewing pre-
planned changes in chart data. The ECDIS manufacturer may provide this either

a) by allowing the mariner to select a date for displaying all chart objects active at that date
and time, or
b) by allowing the mariner to display all objects in the ENC, irrespective of the current date.

When this function is in use, a persistent indication shall be provided that the information
displayed may be incorrect for the present real date and time.
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5.5 Supplementary display functions

5.5.1 Additional mariner’s information
(See 6.8.5.)

(S-52, appendix 2/2.3.1(b)) The mariner shall be provided with the capability of adding at
least the following symbols, lines and areas to the SENC, and shall be able to revise or delete
them:

.1 the caution (!) or information (i) symbol used to call up a note on the text display by cursor
picking; (See S-52, appendix 2/3.2.3(6).)

.2 simple lines and areas with or without colour fill, set up for cursor picking to give
explapatery-rotes—in-tho-toxt-display: £

.3 any of the symbols in the presentation library;

.4 text notes.

In additign to the presentation library, other symbols may be G gccordance| with the
requirements of IEC 62288.

5.5.2 Additional non-HO information
5.5.2.1 Additional display functions
(See 6.8.5.

(S-52/7.2(f)) Additional information frons y mdy be displayed provided this
does not|degrade the display of ENC data. Thi onal information shall be distinguished

from the ENC data. (See S-52, appendix Z.Q

5.5.2.2 No data
(See 6.5.2.

(S-52/3.4(a)) If DIS display includes waters for which no|HO ENC

at a scalg , the areas representing those waters shall| carry an
indication y er to the, paper chart. (See S-52, appendix 2.)

An area Wi Yy kind shall be marked with the “no data” symbologly defined
in the preg i . (Seg’S-52, appendix 2/3.2.3(14).)

4
If an are
“non-ENC
2/3.2.3(1

ata is covered by non-ENC data, the area shall be markgd by the
ology defined in the presentation library. (See S-52, jappendix

5.5.2.3 Unknown object

(See 6.5.1.)

Should an “unknown object” occur in the SENC which is not adequately defined or for which
no symbol exists, its presence shall be indicated on the display by a magenta “?” with the IMO
category “Standard Display”. (See S-52, appendix 2/3.1.3.)

5.5.24 Text information

Text information about such objects or areas shall be displayed on demand in accordance
with 5.4.1.

5.5.3 Tidal adjustment

(See 6.8.5.)
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(S-52/7.2(g)) Depth information shall only be displayed as it has been provided in the ENC

and not adjusted by tidal height.

5.6 Use of the presentation library

5.6.1 Presentation library

(See 6.5.1.)

(S-52, appendix 2/1.2.3) The library version number is included in the presentation library,

and it shall be possible to display it on the ECDIS.

(S-52, appendix 2/3.1.4) The presentation library includes an ECDIS CW showing both

SImpI/f/e ana Tull chart symboIls and thelr explanations. 7ne eCDIS shall pro

cursor interrogation between the symbols and the explanations. This i
presentafion library and the one provided by a manufacturer.

5.6.2 Test diagrams

de fnking by
the IHO

(See 6.7.3.

The presgntation library contains colour differentiation test™d| o.endble the mariner to
detect the stage at which the display can no longer be yse i ate importan{ features
by colouf. These diagrams, one for each colour 2 ) in S£57 format. THe ECDIS

shall allgw the selection and display ¢
check the discriminability of colours
appendix| 2/5.2.5.)

5.7 Display characteristics

5.71 Display base
(See 6.8.2.

(S-52/7.9) Infor
which mgy be dividég

on demand or as
following

diagrams shall be used to
ept day-bright. (See S-52,

W’ the ECDIS on one or more physical|screens,
display. Information may be displayed automatically,
. In addition to the IMO performance standards the

(S-52/7.2 j » shall always be on the same screen as the chart display.
(S-52/7.2 ing’information shall be visible on demand on the same scregn as the
chart dis visualhor on an additional graphic or text display:

pogitional data and time;

legend;

textual information from SENC;

list of abbreviations (from INT-1);
result from navigational computations;
record of ENC-updates;

list of categories which are removed from standard display;

© ® N O R W N

symbol library. (See S-52, appendix 2.)

5.7.2 Navigators notes

(See 6.8.5.)

object description and associated attributes (result of "cursor query");
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(S-52/7.2(c)) Navigators notes shall be visible as a result of a hand-entry on the same screen

as the chart display or on an additional graphic or text display.

5.8 Performance requirements
5.8.1 Redraw
(See 6.9.3.)

The ECDIS shall:

(S-52/8(a)) Redraw during route monitoring to follow the ship's progress,
changes due to change in the sca/e of the chart /nformat/on shall take /
Demands L
scale or

— the mariner shall be informed;

— the dlsplay shall continue route monitoring until the ne
within 5 seconds.

inc/uding scale

an 5 seconds.

different

to draw

(S-52 appendix 2/2.2.3) If there is a delay in prepari ing\data for display (for
example |due to a request for scale change or look . qrea) the ECPDIS shall
inform tHe mariner. The previous display shall bel mdintaines pdated, until|the new

display ig ready for re-draw.

5.8.2 Resolution

(See 6.7.4.

(S-52/8(d)) Minimum lines p [ 5 , Where s is the smaller dimgension of

the chart display area
resolutiof is L = 3,20 Iin : ] unit" size of 0,312 mm).

5.8.3
(See 6.7.1.

(S-52, a
presentati

(S-52, ag

library fo

m chart area, s = 270 mm| and the

n in the

fhe same
sentation

n).

(S 52 af nnnrhv ’)1’2 ’) 4(’))) Thn Ef"l'\l(‘ ohnll prnlun’f\ -Hnn mnmnnr unH« fhn nphnn Of using

PPe

either the trad/t/ona/ paper chart symbols or the new simplified symbols as best fits his

purpose.

5.8.4 Number of colours

(See 6.7.3.)

(S-52/8.(c)) Colours: 64

5.8.5 Brightness and contrast

(See 6.7.3.)

The brightness and contrast controls shall have a provision to permit returning to the
calibrated setting. The ECDIS manual shall carry a warning that use of the brightness control

may inhibit visibility of information at night. (See S-52, appendix 2/4.1.4.)
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The colour tables are provided in the presentation library, all of which shall be available.
(See S-52, appendix 2/4.1.5.)

Colour tolerance values:

.1 (S-52, appendix 2/5.2.3.1) (S-52, appendix 2/5.2.3.2) the discrimination difference
between any two colours displayed shall be not less than 10 AE* units for the bright-sun
colour table, restricted to colour pairs of tabular AE* greater than 20;

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

.3 (S-52, appendix 2/5.2.3.1) the luminance of the colour displayed shati be within 20 % of
its specified value. Black is a special case and the luminance of j ngt greater
than|0,52 cd/m2 for DAY_BRIGHT.

; of the

If an optjcal filter is used with colour table night-filtered, it sh
value 0,9 ND. (See S-52, appendix 2/4.1.2.) (See S-52, append

5.9 Ergonomic requirements
5.9.1 Mode and orientation
(See 6.8.7.

(S-52, appendix 2/3.2.3(10)) The north corner of

the chart|display, just clear of the scale bg

5.9.2 Windows
(See 6.3.2.

(S-52, appendix 2/3.4
route mohitoring displa

Hhad text, diagrams, etc. superimposqd on the

NOTE Temporary for this afp 2 3 gt the window can be removed or moved from the chart display
area.

possible to re-locate such windows in a less impoytant part
or behind the own ship symbol.

(S-52, agpendi
of the dis

4

5.9.3 i information panel

(See 6.7.5.

(8-52, a\pnndiy 2/3 4 ’2) A _mariner’s information pnnnl on-the same screen as the route

monitoring display shall use only the “user interface” colours from the presentation library
colour tables.

A mariner's information panel may use clearly visible colours deviating from the presentation
library which do not detract from the chart display in any of the colour tables. (See S-52,
appendix 2/4.1.5.)

5.10 Update of chart information
5.10.1 General

Test requirements are addressed to individual update sets or cumulative updates (collection
of sequential individual update sets). A third alternative update method is the “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.
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It shall be possible to carry out updating operations in all ECDIS modes, for example route
planning, route monitoring, etc.

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

5.10.1.1 Integration of updates

(See 6.8.15.2.)

(S-52, appendix 1/3.4.1(c)) Updates shall be clearly distinguishable on the display. Once
accepted, integrated updates shall be indistinguishable from ENC data. —_

Non-intezrated updates (for example those entered manually) sh ighable as

described in S-52, appendix 2/2.3.4.
(S-52/4(9)) Official HO updates shall be distinguished from loca

5.10.1.2 | Recall for display

(See 6.8.13.2, 6.8.16.)

(S-52, appendix 1/3.4.1(e)) It shall be
update.

jew a previously|installed

5.10.1.3 | Log file

(See 6.8.1§.3.)

(S-52, a4 \ : 2 time of
applicatid é des d in S-52, appendix 1/3.2(i), throdgh a log
file. The 1 ENC, the
following

date
.2 comp [ product

specifi

5.10.1.4 —Update apptied outof sequence

(See 6.8.15.1.)

(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.

5.10.2 Manual update

5.10.2.1 Keying and symbology

(See 6.8.16.)

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

.1 enter the update as described in S-52, appendix 2;
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.2 ensure all update text information relevant to the new condition and to the source of the
update is entered by the mariner and recorded by the system, for display on demand.

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.

5.10.2.2 Indications and alarms

(See 6.8.16.)

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

5.10.2.3 | Presentation

(See 6.8.14.)

(S-52, appendix 1/3.4.3) Manual updates shall be displayed &
2/2.3.4.

appendix

manual
until the

(S-52, appendix 1/3.4.3(e)) It shall be possible to” remove
update. [The removed update shall be retained i
commeng¢ement of the next voyage, but will not beo

Manual updates need to be retained only unii

For the |purpose of retaining the removed update n the ECDIS for future reyiew, the

commen( fina peniod’of three months.

5.10.3

(See 6.8.1%.1.
(S-52, ay Shall be capable of receiving updates in|standard
IHO S-5 any other interface or data storage medial| that are

provided

5.10.4

(See 6.8.14,

(S-52, ap (ii))) The identification of the issuing authority of the update shall be
checked for cenformarice with the corresponding identifier of the ENC.

If any errors are detected from the receiving device, the reception procedure shall be
terminated and the ENC update flagged invalid in the record of updates. The user shall be
informed of the corruption.

The ECDIS shall employ the error detection scheme defined by IHO for ENC data.
The ECDIS shall reject corrupted files and provide a warning of this action.

5.10.5 Sequence check

(See 6.8.15.3.)

(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;
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.2 number of the ENC update;
.3 sequence number of the individual records in the ENC update.

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

5.10.6 Consistency check
(See 6.8.15.1.)

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

N
5.10.7 [Geographic applicability
(See 6.8.1§.2.)
(S-52, apgpendix 1/3.4.2(e)) Updates not relating to a cell withj S Cs g tHe ECDIS

may be discarded.

5.10.8 PBummary report

(See 6.8.14.3.)

(S-52, agpendix 1/3.4.2(f)) A summary re
files shall be given after completion o

authority's officigal update
identification of issuing authority;

cell identifiers of cellsé

edition number and|
.5 numbier of updjtes
5.10.9 Review o

(See 6.8.1%.2.

oN W N

(S-52, ap
through di
<

s applied

5.10.10

(See 6.8.1§.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 as an
anomaly in the log file. (See S-52, appendix 1/3.4.1(h).)

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 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.
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The manufacturer shall provide sufficient information and documentation for the equi
be understood and operated.

General guidance for testing is given in Annex K.

6.2 Interfaces

(See 4.12, G.12.)

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

pment to

position,

heading and speed over ground of the own ship. Signals may also be provided as necessary

to represent radar returns appropriate to the equipment and the position of the sh
shall be performed using a simulator or at sea.

c) Signdls carrying speed information shall conform to |
output shall conform to the IEC 61162 series.

ip. Tests

propriate

&I) and

hy digital

d) Simulated ARPA signals may be provided by ¢ i and shall conform to IMO

resol
e) Simul

An IEC 6
received,
applied.

detected

alid data and data of low ir
arking requirements of I[EG

6.3 Ggneral require

sent and

id data is correctly recgived and

tegrity is
62288.

(See 5.3.2.
6.3.1
All the ge E 945 appropriate to its category, i.e. “protected”, shall be
carried \ urer shall declare any preconditioning requiredq before
environ 2 > purposes of this standard, the following definitions for
“perform & perférmance test”, required by IEC 60945, shall apply.
Performjante_chs econfigure the EUT and check by non-quantitative visual fhecks
that the system is still operative.
Performjg During testing to IEC 60945 the “performance test” for the EUT shall

be identical to the “performance check”.

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

IEC 60945.

6.3.2 Presentation requirements

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 Preparation
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. Signal generators
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 following parameters shall be entered into the EUT for a simulated tes):—\

Ship’s length 300 m
Ship’s bdam 30m
Ship’s draught 7m
Conning position

AFt of ship’s centre 100 m

On centre line

Navigatign receiver antenna
Fprward of conning position
Starboard of centre line
Secondafy navigation receiver antenna
(if provided to meet the requirements df
4.10.4 (2B2/A11.4.7))
. m
10 m
! itio 7m

Fprward of conning
Starboard of centre

Radar antenna:
Fprward

The navigation r 2 shall be varied and it shall be confirmed| that the
position i

6.4.3

(See 4.4.1<,

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

— |IHO EGBiS—presentationtbraryecontainedr-S-52appendhc2inetuding—ean+EGB4S chart 1

and colour differentiation diagrams. If the manufacturer provides his 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, together with the associated instruction manual. The
contents of these test data sets are described in Annex E;

— SENC test data sets, if supported from each SENC distributor. The test data set contents
are described in Annex E.

6.5 Initial data tests

6.5.1 Presentation library

(See 5.5.2.3, 5.6.1.)

Perform the following:
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a)

b)

6.5.2 ENC
(See 4.3.2)|4.4.1,5.5.2.2.)

Check that the edition number and date of the ENC inclyded
ECDIS afe displayed in the chart library.

Load an |additional ENC cell and ensure that the
chart library is updated.

Remove |an ENC cell and ensure th
library is lJupdated.

check that the edition number of the presentation library can be displayed. Observe the
chart display and check that the buoy symbols are as defined in the presentation library;

check that ECDIS chart 1, contained in the presentation library, can be displayed. Select
three symbols and check that these symbols can be interrogated by cursor and that the
associated text explanation contained in the symbol library of the presentation library is
displayed,;

load an ENC containing an object not valid for ENC purpose, i.e. an object, attribute and

attribute value not recognized by the presentation library. Check that the symbol magenta
“?” occurs at the indicated position on the test chart when the standard display is selected;

check that the EUT provides the capability to select for display either the simplified chart
symbols for buoys and beacons, special areas, etc., or the corresponding paper chart
symbols. /TN

dafla set for

that the

the chart

a) Load ntification A that the data is non-official (by the
inclug i i%es a sedrce other than the official groducers
listed C t when the area of this cell is displayed,
the b : ge_of the“display if the boundary is off-%creen, is
mark i defined in the presentation libjary. The
warni

b) Selec i ENC data is loaded and check that the ['no data”
area gentation library is displayed in the appropridte area.

6.5.3

(See 4.4.2.

<

Confirm anage, authenticate and decrypt protected ENCs compliant with

the IHO b prior to

decryption. dditional

guidancelis\provided in Annex J

Verify that the system performs the following functions:

ENC Cell Permit Handling. Verify that the system can load and manage ENC cell permits
in compliance with section S-63, 10.5;

verify that the system can load a Root (IHO) Certificate as described in S-63, 10.6.2;

verify that the system can authenticate an ENC Cell Digital Signature as described in S-
63, 10.6.3;

uncompress and decrypt ENC base and update files. Verify that, once the ECDIS has
authenticated the source of the ENC cells, it can extract the necessary decryption keys
and unlock the data in compliance with S-63, 10.7;
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ENC Data Management. Verify that the ECDIS can manage ENCs from multiple ENC
providers, selected from a list provided by the manufacturer of the ECDIS, in compliance
with S-63, 6;

Data Exchange Media. Verify that S-63 encrypted ENCs can be accessed from CDROM

and from any other interface or data storage media that is provided with the ECDIS for
that purpose. (Ref. S-63, 7.5).

Accuracy

(See 4.11, 4.12, 5.1, 5.4.4)

The test shall verify:

— the accuracy of EUT calculations consistent with SENC;
— thp measurement accuracy is independent of the display resg 2

a) Perform the measurements provided for in the IHO test data_se i at they
meet|the required accuracy. Check that the system can perfo 9 ulations:
— transformation between a local datum and WGS-84 d a local

dgtum;
— trde distance and azimuth between two geogr
— gegographical position from known positio
— rhumb line and great circle.

b) Calculate and display both a rhumb K Cenario 1
of Anpex | and verify that no visible d jata.
This test shall be carried out using the scalg , i.e. -dcaled.

6.7 Visual require

6.7.1 Symbong

(See 4.8, 5/3.3, 5.8.3\%

In additig S:

a) chech d can be
displ3 that the
Ids di - 313),

b) displ the IHO
pres

c) perform zoom-in"and zoom-out operations in each mode and check that the symbols do
not decrease in size below that shown in the IHO presentation library;

d) check that it is possible to display own ship in true scale or as a symbol;

e) display “Buoys and Beacons (Q)” part of the ECDIS Chart 1 (cell name AA5C1QO00).
Check that the height of the CHKSYMO01 symbol is not less than 5 mm;

f) check that the number of pixels (lines) which comprise the vertical extent of the symbol
CHKSYMO1 is not less than 16;

g) using a sample of text contained in the chart, for example manual updates, mariners
notes, ENC text or pick reports, check that the height of upper-case characters is not less
than 3,5 mm.

6.7.2 Units and legend

(See 5.3.3.)
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In addition to the requirements of IEC 62288 for navigation related terminology and
abbreviations, check that the following elements are available in the display of general

information:

a) units for depth;

b) units for height;

C) scale of display;

d) data quality indicator;

e) sounding/vertical datum;

f) horizontal datum;

g) thevalue of the safety depth; N
h) the|value of the safety contour;

i) mapnetic variation;

i date and number of last update affecting the chart cells ¢ nt u
k) edifion number and date of issue of the ENC;

) chgrt projection.

6.7.3 Colour table

(See 4.8, 419.3, 5.6.2, 5.8.4, 5.8.5.)

6.7.3.1 Colour calibration

Verify compliance in accordance with Arme

6.7.3.2

a) if an
from
(i.e. @

b) verify,
contr

6.7.4
(See 4.9.3,

Verify co

optical
the dis

mpliance ccordance with IEC 62288 for screen resolution.

6.7.5

(See 4.9.4,

Display characteristics

5.9.3.)

removed
enuation

contrast
tables.

In addition to the requirements of IEC 62288 for chart displays, check 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 can be accepted as
equivalent to the “user interface” colours.

6.8 Fu

(See 4.3.6.

nctional requirements

)
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The following tests shall be performed both in route planning and route-monitoring mode. The
initial latitude/longitude position shall be that provided in the instruction manual for the IHO
test data set. For all tests, confirm that there is no degradation in information content.

6.8.1 Standard display
(See 4.3.3.)

Select standard display. Check that the EUT display is the same as the graphical
representation of the standard display for the IHO test data set for ECDIS.

Ensure that the initial latitude/longitude position is entered and a chart is displayed. Refer to
the operator’'s manual supplied with the equipment and change the settings.of the operator
menus of manual controls provided. Turn off EUT and then turn EUT hack om\Confirm that
the mandally selected settings are the same as they were before the m off.

6.8.2 Display base

(See 4.3.3)4.9.5,5.7.1.)

Select s brmation.
Check th base for
the IHO a single
operator

Confirm by observation that means 3 i indi i information

categorigs are enabled for display and wh

6.8.3 All other information
(See 4.3.35.2.)

Select standard displa . lay is the

same as|the grag al Confirm
that the display 5 (ESSA,

PSSA, ARCSLN, andg

6.8.4

(See 5.2.)

Load EN and check in detail that the drawing priority of the EU display
conformq withsthe drnawing priority of the graphical presentation supplied with the [IHO test
data set.

6.8.5 Additional display functions

(See 4.3.7,5.5.1,5.5.2.1,5.5.3, 5.7.2.)

Check that the additional manufacturer and mariner entered information can be displayed on
demand. Perform the following:

a) verify that the navigator’s notes can be displayed;

b) select three different mariner entered objects, check that these may be positioned at user-
defined locations on the display. Similarly check that 10 lines, 25 text characters and two
areas can be drawn at user defined locations. Check that all information added by the
mariner is distinguishable. Check that one of the areas can be filled, as described in S-52,
appendix 2/2.3.1b. Check that all of these objects can be added to the SENC. Recall them
from the SENC and check that they may be deleted;

c) if the manufacturer displays information, check that the presentation of the information
conforms with the following:
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1) the caution (!) or information (i) symbol is used to call up a note on the alphanumeric
display by cursor picking;

2) 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 not be used;

3) manufacturer information is distinguishable as described in S-52, appendix 2/2.3.1c),
and does not overwrite i.e. degrade HO chart information;

d) it shall not be possible to adjust depth information by changes in tidal height;

e) if non-ENC data is mixed with ENC, then it shall be distinguishable as described in S-52,
appendix 2/2.3.1c. If the non-ENC data is clearly separated from the ENC data, it may be
symbolized in the same way as ENC data, provided that a prominent warning of “non-ENC
data” is displayed, and the area of non-ENC data is marked as define}jn\S-SZ, appendix

28 2 of Aoy A (Soan O 5 2o\ 1\
y - OO

a \
2 OT e ote =y ry)

6.8.6 Scale and navigation purpose

(See 4.5, 513.1.)
Perform lhe following:

a) display information at a larger scale than that in the
ensufe that an indication is provided;

zooming in, and

b) select the less detailed navigation purpose_ dell (which (iqclud own ship’s [ position,
covered by the more detailed navigational p @n the. ENC and ensurg¢ that an
indicgtion is provided;

c) select an area where different comyilati es:appear/on the display. Verify that a

bounjiary line between different sca erscaled
are identified as specified in S-52,

d) verify| that if the displa
navigptional purpose,
more [general navigationa

e) a graphical in

f) verify| the abi
example by incre
in naytical mi

detailed
la for the

steps for
e values

g) verify| br scale.
Comg is Wi cal representation for SCAMIN attribute provided with the IHO
test d ;

h) verify, 0 000 or
large

i) verify|that a latitude bar is provided as part of the display base at a scale smTIIer than
1:80 0085

j) set a display scale larger than 1:80 000 (for example 1:25 000) or the equivalent radar
range scale and check that the 1 mile scale bar is displayed between 2 mm and 4 mm
from the left side of the chart display area. Set a display scale smaller than 1:80 000 or
the equivalent radar range scale and check that the latitude scale is displayed between
2 mm and 4 mm from the left side of the chart display area.

6.8.7 Mode and orientation
(See 4.7,5.4.2,5.9.1.)
Perform the following:

a) check 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 that the symbol realigns to north;
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6.8.8 Safety contour

(See 5.4.3[1.)

In additign to the requirements of IEC 62288 for gaf

a)

dangeérs withiprhe s
6.8.9 Safety dept
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ensure that true motion is provided. Reset the display and check that the generation of the
neighbouring area takes place automatically at a distance selected by the mariner;

check that it is possible to change manually the chart area and the position of own ship
relative to the edge of the display;

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). Check that over-writing between the ship
symbol and the centred symbol does not occur or, the own ship symbol allows adequate
visibility for the covered "centred" symbol,;

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 re};a%a a paper chart

or ROQBSmodeof operatiom;

for eg confirm
by anjalytical evaluation that for turning rates between 0 °/s and isp %d chart
symbpls and text do not re-orient more often than 2 times peg ) g inflegible.

switch on. Do not select a safet b a 30 m

safety contour depth;

yeen two
he SENC

selec
existi
and c]early indicates t e

comppre safety contour disg ith iate graphical representation prov|ded with
the IHO test data q contour is emphasized. Ensure thaf isolated
indicated.

(See 4.3.5.

In additi ire s of IEC 62288 for safety depth, for the display of spot
sounding ini safetydepth to 10 m. Compare safety depth display with appropriate
graphicaf provided with the IHO test datdg set.
Verify the ss than the safety depth are emphasized. Repeat test fof 7 m and

for 12 m. depths are chosen because they are not depth contours.

6.8.10 Dbject information

(See 4.10.5, 5.4.1, 5.4.5.)

Perform the following:

a)

select by cursor several locations with examples of the following area, line and point
objects (see Table 2). Check that the information contained in the ENC may be displayed
on demand for objects within the general footprint of the cursor, including attributes of
symbols as well as “no-symbol” information; such as territorial waters and compilation
scale;

Table 2 — Area, line and point objects

Area Line Point

Depth Depth contour Buoy

Restricted Ferry route Light
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Area Line Point
Sea Recommended track Wreck

b) check that text associated with chart objects is displayed only when selected and may be
removed from the display. Confirm the displayed text uses common language terms, not
hydrographic abbreviations;

c) select an example of a note encoded using TXTDSC (text description). Check that the
note is displayed within the light level of the current display and that it can be easily read,
for example by displaying the note as it might appear on a paper chart;

d) select an example of PICREP (picture representation). Check that it can be displayed in a

manner_that does not affect the user's night vision;

e) selec
predi
light
logic

f) selec
futurg

-t
o

-t
-t

-t

g) selec

periodl specified using

-t

-t

gpecified fer

f the update;

ne update is displayed during the time o

ne update is processed duri
gpecified for the voyage;

an example ENC object tht re

ne user is able

ne obje

i) selec

an/examp

icafion is provided to inform the mariner that the information
gct for the present date and time;

of NEWOBJ. Check that:

D (date start/date end). Che

— the user can query the CLSDEF and CLSNAM attribute;
— the object is correctly displayed according to the SYMINS attribute.

6.8.11

(See 4.10.

3)

Navigation related functions

¢s into effect during a date-

void at a
eck that:

contents

he dates

interval
ck that:

ation;

he dates

utside its

jisplayed

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

6.8.12 Position integration

(See 4.6.1,

4.10.4.)

Perform the following:
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(See 4.6.2.

Where tHe capability for displaying r
addition [to the reqwremets of IEC
informatipn, perform the fdllowing:

a)

b)
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remove the simulated position input and connect a continuous positioning system to the
EUT and verify that the correct position is displayed;

with a second, independent positioning method ensure that the EUT displays any
difference in reported positions;

remove the positioning input to the EUT and ensure that an alarm is given;

simulate a message from the positioning device that indicates an error condition, and
observe that the alarm or indication is repeated by the EUT as an indication;

select a different geodetic datum between the positioning system and the SENC, and
ensure that an alarm is given;

adjust the position manually. Observe that the amount of the correction is displayed on the
screen and that the position changes accordingly. Recheck periodieatly to see that it
remains unchanged;

verify| that the manufacturer's documentation includes guidap enting a

common reference system (offsets);

confifm by observation that the EUT indicates discrepanci obtained

by coptinuous positioning systems and positions obtained ;
confifm by inspection that the EUT has the means to diSp ition from at[least two
positipning methods, to identify which method is b ovide a means for the
opergtor to select the method he wants to use.

vided, in
of target

obsefve the displa overlay,

the radar trac ed arg e i ¢ i ion, i , and ensure
that the SE i s jraded, i istingui ;
obsenve the disp VR i i i r image

overlg ed targetN\information and the AIS information, as available, and
ensure that these C orientation, projection and accuracy, within the ranges
defingd in/TEC 6§2388. ate unit,
does not 3 [ , Ori ion, jection and
accuy,

ensure age overlay, tracked target information, AIS information and other
added nayig tlona information may be removed by single operator action;

set EUT< to acce ation, as
availabte: q 9 0 12-mile

range. Check that the target and AIS information is belng accepted and displayed
correctly;

vary the radar antenna offset and confirm that the position of radar image overlay and the
radar tracked targets, as available, on the EUT changes accordingly.

For this test, a radar target in a fixed position shall be simulated.

6.8.14 Loading of corrupted data

(See 5.10.4.)

Perform the following:

a)

load an example of corrupted ENC test data. Verify that EUT provides the appropriate
warning;
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b) load the IHO ENC test data set. Enter an example of a corrupted update. Verify that the

reception procedure is terminated and the update record is flagged as invalid;
c) verify that the user is informed of the corruption.
6.8.15 Automatic updates

6.8.15.1 Receipt — installation and application

(See 4.4.2,5.1,5.10.1.4, 5.10.3, 5.10.4, 5.10.6.)

Perform the following:

a) verify that the system can receive updates via CDROM and from eachtype of removable

storage media or interface that is provided with the ECDIS for the purpose of red
updating ENCs;

b) apply|the test update number 1 to the IHO ENC test data set;

c) identify the issuing authority of the update. Check
corresponding identifier of the ENC;

d) attemppt to load an improperly sequenced update; ch hral\the~ypdate is reje
that g warning is given to the user;

sUpplied in the IHO ENC test data (subset B). C

data |se E) that the ECDIS provides an update mechanism for
ferior to the update mechanism of ENCs.

eiving or

with the
cted and
ipdate is

Iipdate is

B

h of ENC

subset B

g) noting
h results
pnfirm by

ocumentation which Hydrographic Offices or RENCs have

ENC test
delivered

NOTE Thé-test-datasseis—shouldbeprowv
with the EUT.

6.8.15.2 Display — show and verify
(See 4.3.7,4.4.2,5.10.1.1, 5.10.1.2, 5.10.7, 5.10.9, 5.10.10.)
Perform the following:

a) ensure that the edition date/update number is displayed on request;

b) ensure that the contents of the updates have been included in the SENC, by d
the SENC contents and highlighting updates;

c) ensure that updates not relating to an ENC cell within the SENC are discarded;
d) ensure that official ENC updates can be distinguished from local updates;

e) verify that, once accepted, integrated updates are indistinguishable from ENC dat

oed for use

isplaying

a.
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An update shall be applied to the SENC, displayed, and then manually annotated as rejected
by the mariner, i.e. it shall not be possible for the mariner to reject an officially issued update
by omitting its application entirely.

6.8.15.3 Records and logs

(See 4.4.2,5.10.1.3, 5.10.5, 5.10.8.)

Tests shall be applied in all EUT operating modes, i.e. route planning and route monitoring as
follows:

a) list on the display, and observe the contents of the record of updates, including the time of
application to the SENC;

b) verify|that the log file contains the following information:

1) date and time of application/rejection;

2) cgmplete and unique identification of update describe the \(S- 7>>roduct
specification;

3) any anomalies encountered during application;

4) type of application: manual/automatic;

g informatiop:

)

c) verify|that the summary report for the update set grovides\theo
1) identification of issuing authority;
) update numbers of the update files;
) cdll identifiers of cells affected;
4) edition number and date of ENG/Cells invQlye
)

nymber of updates i
6.8.16 Manual updates

(See 4.4.25.10.1.2, :0. \
Using thg test d :
update pr
S-52, appendix 2

ibed in Annex E, check that the following manual
ahd that the update is distinguishable as degcribed in

a) add i ed area features from the presentation library, localing them
at se i

b) delet

c) chec ¢ that\any update text information relevant to the new condition and to the
sourc te entered by the mariner is recorded by the system. Verify| that this

d) verify that EUT is capable of sensing indications and alarms related to the SENC data
from manual updates;

e) verify that manual updates are distinguishable as described in S-52, appendix 2/2.3.4;

f) verify that any manual updates removed from the display during the last 3 month period
are retained and can be reviewed.

6.8.17 Self-tests of major functions

(See 4.13.)

Perform the following:

a) perform tests of the major functions which are supported by the EUT. Verify that the EUT
provides appropriate display information and indications;

b) simulate the following sensor malfunctions (including for radar if provided for):
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c)

6.9

1) interruption of sensor input (loss of signal);

2) invalid sensor information (status);

3) physical breakdown of sensor connection;

verify that the system provides suitable alarms or indication of system malfunction arising
from failures in accordance with IEC 60945.

Operational requirements

6.9.1

Ergonomic principles

(See 4.1 (232/A2.4))

6.9.2

a)

b)

AN
The EUT shall follow the ergonomic principles in MSC/Circ.982 takj i acdount the
guidance| given in IEC 62288.
Route planning
(See 4.10.1, 4.10.2, 5.4.3.2.)
Perform {he following:
confif limit for
|nd|cat|on of the prOX|m|ty of a planned route to t e boundar , an area
with
for th apply:
1) e default
2) ir is not
r and an
3) contour.
4) indary of
5) indary of
jcation is
6) int object,
or floating aid to navigation or isolated danger. Ensurg that an
ndicati ovided;
7) bt Nleast one ng shall crass the hmmdnry of an area entered hy the marider which
should generate an alarm or indication. Ensure that an indication is provided;
8) at least one leg of the route shall be planned through an area of the ENC test data at
a different scale;
9) 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 port, between different legs of
the route and shall vary from 5° up to 175°;
11) the length of the legs shall vary from 0,5 nautical miles to at least 3 nautical miles
with a total length of at least 25 nautical miles;
12) planned speed shall vary between 5 knots and 15 knots;
13) the planned route shall cross at least 3 cells of the ENC;
observe that the displayed information for route planning, route monitoring and

c)

supplementary navigation tasks, such as pilotage or chart work is available;

d) plan a route which uses at least 10 waypoints:
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(See 4.10.1, 4.10.3, 5.4.3.2, 5.8.1.)

Perform {he following:

a)
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1) test that the route can be planned using both straight and curved segments;

2) save the planned route;

retrieve the planned route and plan an alternative route as follows:

1) add three waypoints using alphanumeric means and graphical means;

2) delete three waypoints 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.
Check that track distances comply with those noted in Annex | and that no distortions are
visible. N

confifm by observation that means are provided to )0 units of
time |or distance and to enter a distance limi i nfirm by
analytical evaluation of a test scenario, that a ition and
locatijon are given whenever continuing the length of
the Iqok-ahead range will cause owf i mit to an
aid tq navigation or to a danger (i« than the
marinjer's safety contour;

for ro

1) in

2) s§

3) th seft;

4) c3 ypoint of
th

5) at

6) at area where the specified safety contour is not ajailable;

7) at an overscale area. Verify that this is indicated;

8) all tross the boundary of an area entered by the mariner which

larm or indication. Ensure that an alarm or indication is pfovided;

opergte thesown ship position function, and observe that the display shows oywn ship's

shortlybefore—the—vessetentersam—areaforwhich—am—atarmm—wittbe—Teteased (safety
contour and prohibited areas) perform the following actions:

1) display a sea area ahead of ship's position and outside present display (look ahead);
2) verify that the appropriate alarms/indications are provided;

3) return to own ship's position by a single operator action and verify that this takes no
more than 5 s;

when the vessel enters the area where the specified safety contour is not available,
ensure that the safety contour shown defaults to the next deeper contour;

verify that an alarm or indication, as selected by the mariner, is released each time the
vessel is going to cross the boundary of a prohibited area or safety contour, within the
time specified by the mariner;

select a scale smaller than the largest one available for the area. Simulate crossing over
the safety contour. Check that an alarm is generated by EUT using data from the largest
available scale;
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h) 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 that each re-draw which occurs until 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 outside the scope of this test);

2) select the display of an area not currently displayed, at least 10 nautical miles from
own ships position and which is covered by ENC data at a scale different from the one
in use. Check that the old display is maintained from the start of the regeneration until
the start of re-draw of the new display. An indication shall be given if the regeneration
time is more than 5 s;

3) simulate deviation from intended track and verify that the off-track alarm is released;

4) verify-thatan-atarm , when a
crjtical point has been reached by or is abeam of the ship;

5) digplay the alternative route and ensure that it is clearl om the
sglected route. Change to the alternative route and veri es the
sglected route;

6) mpdify the selected route by adding a new waypoint;

7) se julate the
VE that time
la

i) reload the complex route of scen the first
wayp djstances are calculated and
displg

j) reload the complex route of scena the first
wayp and distances are calculated and
displg

6.9.4

(See 4.10.4, 4.10.7.
For recofding purpqs
Perform {he followifig:

a) for vq

edit the lo
then pe’analy
shall comply with the test carried out;

Thisshall not be possible. At the end of the 12 h period, the EUT
according to the procedures in the operating manual and t

th 6.7.2.

shall be
this test

manually
log shall
e results

Ensure that the record for the previous 12 h, including all the items defined in 4.10.4

(232/A11.4.14) and 4.10.7 (232/A.11.5.1), is stored and available on demand. Check that
chart data according to 4.10.7 (232/A11.5.1) and 4.10.7 (232/A11.5.2) is stored at least

initially and for each data change.

6.9.5 Voyage record
(See 4.10.7.)

Perform the following:

a) verify that the EUT records the track for the entire voyage, with time marks at intervals not
exceeding 4 h. Verify that the logging capacity for the voyage has a minimum capacity of

three months;

b) ensure that the record, for the previous 12 h, and the voyage track, once recorded, can be

preserved.
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6.9.6 Power supply
(See 4.15.)

Interrupt the power supply for 45 s, and ensure that the equipment does not need to be
re-initialized manually.

Operator settings shall be checked that they have not changed.

6.9.7 LOP position fix
(See 4.10.6.)

Perform the following:

a) mandally enter bearing data for one LOP and distance data for a SEpnfirm by
obsefvation that a means or method is provided to manually S i istance
data for lines-of-position (LOP) and that this data is time-stampe it ;

b) confiflm by observation that LOP data (range or bearing, t s 3 resented
both &

c) confitm by analytical evaluation that an estimated S \ - vo LOPs
selected by the operator is provided

d) enter|data for a third LOP, 6 min later. Conf | evaldation that a Ineans or
method is provided to transfer LOPs obse i i the most
recent LOP, extrapolated forward {n ti ‘ i

e) confifm by analytical evaluation tha sithe S selected
by th¢ operator is provided

f) confifm by observation that, when\a pgsitign. fi , the plotted
position is indicated grapki . Ceonfi i ifion plots
indicate the time, source off data bsgdPand the , stimated
position or dead-re G i for the
prese '

g) confifm by i at the position fix data and the associated LOP
data matically
recorfled and g4

h) verify that the grap ~ i i i C 62288,;

i) configm b SIQ 9 p i iti i 62288;

j) confim by q ical & [ [ [ resulting
position S i

k) configm by jirspection that the operator’s manual supplied with the equipment|includes
guidgnce on use~df LOPs for calculation of position fixes.

6.10 Software maintenance

(See 4.16.)

Verify that the current software version can be displayed.

Verify that replacement or installation of updates to software can be accomplished following
information provided in the operator's manual and on the equipment.

Verify that a list can be accessed, following information provided in the operator's manual or
on the ECDIS equipment, showing the ECDIS software application version and status of
compliance with IHO standards in effect for ECDIS, and regulatory approvals.


https://iecnorm.com/api/?name=23ac1f527aa61010382fa04c2343b6ab

61174 ©

1 Display Base to be permanently shown on the ECDIS display, consisting of:
.1 coastline (high water);

IEC:2008(E) ~ 51—

Annex A
(normative)

SENC information to be displayed during
route planning and route monitoring

(Appendix 2 of IMO resolution MSC.232(82))

2 Stang

© ® N O oA W N

bwn ship's safety contour;

solated underwater dangers of depths less than the safet
the safe waters defined by the safety contour;

solated dangers which lie within the safe water defi
hs fixed structures, overhead wires, etc;

Kcale, range and north arrow;
Lnits of depth and height; and
Hisplay mode.

ard Display, consisting of:
Hisplay base;
Hrying line;

buoys, beacons, other aids to\nav ed structures;

ation a
el

boundaries of fai

visual and rads

brohibited _anaq
:harts g

Hetails of all isolated dangers;

.10

details of aids to navigation;
contents of cautionary notes;
ENC edition date;

most recent chart update number;
magnetic variation;

graticule;

place names.

ie within

our such
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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 T~
2. Vector for course and speed made good

3. Vafriable range marker and/or electronic bearing line

4. Cufsor

5. Eveént

5.1 Degad reckoning position and time (DR)

5.2 Est
6. Fixland time

imated position and time (EP)

7. Position line and time

m€ and strength
%e time and strength

ods.
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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 or indication
under 4.10.2 (232/A11.3.5) and 4.10.3 (232/A11.4.4).

Traffic_separation zone /TN

Inshoye traffic zone

Restricted area

Cautipn area

Offshpre production area

Aread to be avoided

User Pdefined areas to be avoided

Military practice area

Seaplane landing area
Submarine transit lane
Anchorage area

Marine farm/aquaculture

PSSA (Particularly Sed

9,



https://iecnorm.com/api/?name=23ac1f527aa61010382fa04c2343b6ab

- 54 - 61174 © IEC:2008(E)

Annex D
(normative)

Alarms and indicators

(Appendix 5 of IMO resolution MSC.232(82))

Sub- Requirement Information
clause

4.10.3 (2B2/A11.4.3 Alarm
4.10.3 (2B2/A11.4.4
4.10.3 (2B2/A11.4.5
4.10.4 (2B2/A11.4.8
4.10.3 (2B2/A11.4.9) Alarm
4.10.4 (2B2/A11.4.10)  Alarm
4.13 (23/A13.2) Alarm or ind
4.3 (232/pp5.8.3) Indication
4.5 (232/p6.1.1)
4.5 (232/p6.1.2)

4.6 (232/A7.3)

4.7 (232/p 8.5) Q
4.9 (232/p10.5)

Alarm or indication

Alarm

)
)
)
)

Alarm

Indication

Dijfferent reference system
No ENC available

Customized display

4.10.2 (2B32/A11.3. Route planning across safety contouf

4.10.2 (2 Route planning across specified ares

4.10.3 (2 Crossing a danger in route monitoring mode
4.13 (234 System test failure

In this st finitions of indicators and alarms provided in IMO resolution A.830(19)
apply.

Alarm: An alarm or alarm system which announces by audible means, or audible and

visual means, a condition requiring attention.

Indicator:  Visual indication giving information about the condition of a system or equipment.
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Annex E
(normative)

ENC test data set

E.1 General requirements

This data set is necessary to accomplish all ECDIS testing requirements which are specified
in this standard. The data shall be encoded according to the IHO ENC product specification

included in S-57. The data shall be provided, in an unencrypted form on CR-RQM.

The test flata set shall include:

— data $ubset A for testing the ENC;
— data $ubset B for testing automatic updating;
— data $ubset C for testing manual updating.

In additign to these data sets the following shall be p

— an ingtruction manual;
— a setlof graphical representations;

— a read-me file which shall include “thi
contents.

Referencles to other IHO publications a
and 2.

The lategt version of {

Bureau alt http://@i

E.2 Data sub

E.2.1 Co
This datg

The cont

a) atlegstfour, large-scale cells (>1:80 000) providing continuous coverage;

complex area representing a complicated navigational sce

the data

ndices 1

rographic

nario.

b) an area containing no data;
c) examples of features named in both English and another language;

d) examples of features from each of the priority layers defined in 5.3(a) of S-52 and 2.3.2 of

appendix 2 of S-52;
e) examples of features making use of SCAMIN;
f) examples of features making use of INFORM, TXTDSC and PICREP;

g) an example of an object, attribute and attribute value not valid for ENC purposes;

h) at least two scale-area meta objects;

i) an example of corrupted data;

j) an example of a feature which is depicted as an area with an associated area-centred

symbol;
k) an example of objects (see Table 2);
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I) an example of "unofficial" data, (i.e. data whose source identification indicates that the
data is non-HO). This data should be in a datum other than WGS-84. Part of the
"unofficial" data shall be superimposed on HO produced ENC data;

m) an example of NEWOBJ (a generic object to be used only to support new IMO
requirements).

E.2.2 Small-scale data

The data set shall include equivalent data for the next smaller scale navigational purpose for
the area specified in E.2.1. The data shall be at a scale of <1:80 000 and shall include an
area sufficient to cover a route of 25 nautical miles. It shall also include an area situated at
least 10 nautical miles from the centre of the specified area. N

E.2.3 Data content

The content of the data set shall support the use of display base, d ‘disp |>and all
other infgrmation as specified in Annex A.

E.2.4 Alarms and indications

The datal|set shall include:

a) the Olm, 10 m, 20 m, 30 m and 40
30 m|and 40 m depth contours in &

m, 25 m,

b) aran

c) exam

E.2.5

Where th
data set
trigger al

er scale data (E.2.2) overlap, the lafge-scale
than the smaller scale data for featuges which

E.2.6
A separs be provided containing a selection of positions, distances,

bearings i the_data set and which supports examples of all the nayigational
calculatig i '

E.2.7

Graphica]_representations of the data set shall be provided to the requisite accufacy and
resolution for

Q

base display;

(=2

standard display;

O

)
)
) all other information;
)

o

small-scale representation of data for area E.2.1 to demonstrate the use of the SCAMIN
attribute; and

e) small-scale data for area E.2.2.

E.3 Data subset B — Automatic updating

E.3.1 Update data: contents

The data set shall include:
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multiple individual updates, certain of which shall affect topology;
an update with an invalid producing agency identifier;

)
)
c) an update referring to a superseded edition of a cell;
) an update which comes into effect at a future date;
)

data which falls outside the area of data subset A;

f) an example of corrupted data;

g) a separate text document containing the required contents of the summary report and an

application report described in 3.4.2(f) of appendix 1 of S-52;
h) an example of a cell-cancellation update.

E.3.2 Update data: sequence
The data|set shall include a sequence of update, for example 1, 2,

are logically linked but two versions of 3 are provided, one whig
being compatible with 4.

E.4 Data subset C — Manual updating

E.4.1 Update data: contents

A text dopument shall contain informat

E.4.2 Update data: alarms and watrn

The text ghall include refer
trigger alarms and warni

9,

Mms which
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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 Introduction

As presdribed in 4.14, adequate independent back-up arrangemen e\p<cl>vided to

ensure safe navigation in case of ECDIS failure. Such arrangement

.1 farilities enabling a safe take-over of the ECDIS functio
ECDIS failure does not result in a critical situation;

.2 almeans to provide for safe navigation for the rem&
ECDIS failure.

It is a prerequisite that a means to provide for safe n
voyage ig established prior to departure and is a :

It is a pre¢requisite that the route plan f
departurg and after reassignment of the ute pla
ECDIS fgils.

F.2 Purpose

The purpose o@

compromised in the<e
system a dl
navigated safe

F.3 K

F.3.1

,}that an

ih case of

art of the

or to the

-opver when

jopn is not

back-up
sel to be

F.3.1.1 L “Presentation of chart information

(See F.7.8.1.)

(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.)

(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.3.1.3 Route monitoring

(3.1.3) The back-up system shall enable a take-over of the route monitoring originally
performed by the ECDIS, and provide at least the following functions:

plotting own ship's position automatically, or manually on a chart; (See F.7.8.5.)

taking courses, distances and bearings from the chart;

displaying the planned route; (See F.7.9.3.)

displaying time labels along ship's track; (See F.7.9.3.)

oA W N S

p/otting an adequate number of points, bearing lines, range mar e c.,\m& e chart.
(See F.7.8.4.)

F.3.1.4 Display information

(See F.7.8/1.)

(3.1.4) ['he back-up system shall be capable of dispjayi info I quivalent
to the stgndard display as defined in the ECDIS perf J)

The bacK-up system shall at least display the R ip' itipn, coast
lines, nayvigable waters, dangers to<{navigat ( ion. i ispglay shall

include identification of dangers and aids to Raw

fined_in Arfe
e St S

Any additional chart information as d
the sam¢d tests as the information in th

ay be displayed and be dqubject to

F.3.1.5

(See F.7.5]1.

(3.1.5)

.1 The g the back-up arrangement shall be the latest efdition, as
corre of that issued by or on the authority of a Government,
authdri ce or other relevant government institution, and cqnform to
IHO s

F.3.1.6 —Updating

(See F.7.8.7.)

(3.1.6) The information displayed by the ECDIS back-up arrangements shall be up-to-date
for the entire voyage.

F.3.1.7 Scale
(See F.7.8.2.)
(3.1.7) The back-up system shall provide an indication:

.1 if the information is displayed at a larger scale than that contained in the database; and

.2 if own ship's position is covered by a chart at a larger scale than that provided by the
system.
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F.3.1.8 Addition of radar and other navigational information
(See F.7.8.6.)

(3.1.8) If radar and other navigational information are added to a back-up display, all
corresponding requirements for radar information and other navigational information of this
standard shall be met. (See 4.6.)

Radar information or other navigational information may be added to the back-up system
display. However, it shall not degrade the chart information, and shall be clearly
distinguishable from the chart information.

The back-up system and added navigational information shall use a common reference
system. AN

Transferrled radar information may contain a radar image and/or tragke i tion.

Where rddar tracks are added, it shall be indicated to the opé¢ A ctors are
relative ar true.

If the radlar image is added to the back-up system disp lage shall

match inscale, orientation and projection.

The radgr image and the position adjusted

automatig¢ally for antenna offset from

It shall b¢ possible to remove the rada
a single ¢perator action.

hation by

F.3.1.9 The display m

(See F.7.8P3.)
(3.1.9) [he dis
with 4.7. (See 4.7.

It shall al
permitted.

cordance

tions are

The dev

When tru hall take
place aufomatically at a distance from the border of the display, or from the cenfre 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 and 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.

F.3.2 Reliability and accuracy
F.3.2.1 Reliability

(See F.7.3.)
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(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 standard
as further specified in 4.11.

The accuracy of all calculations performed by the back-up system shall be independent of the
characteristics of the output device and should be consistent with the chart database

accuracy. TN
Bearings|and distances drawn on the display, or those measured hg ; already
drawn or] the display, shall have accuracy no less than that affordé ? of the
display.

F.3.3 Malfunctions, warnings, alarms and indications

(See F.7.8)8.)

(3.3) The back-up system shall provide a ndication of system
malfunction.

F.4 Operational requirements

F.4.1 Ergonomics

(See F.7.7R and F.7.9.1.)

(4.1) The back-up principles
of ECDIS. (See @

Any wing ora g display
shall be AT s application means that the window can be moved or
removed i

It shall b such as
on land,

A marine shall use
only the|"usér interface" colours from the presentation library colour tables. (Sge S-52,

appendix 273-4.3") Clearly visible colours which do not defract 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.)

(5)

.1 the back-up power supply shall be separate from the ECDIS; and
.2 confoym to the requirements in the ECDIS performance standard,
It shall bg possible to operate the back-up system and all equipment necessar '?normal
functionipg when supplied by an emergency source of electrica i with the
approprigte requirements of regulation 11/1 of the 1974 SOLA >
Changing from one source of power supply to anothe ply for a
period of up to 45 s, shall not require the equip : 2 lly. The
equipment is not required to remain operational i Mg i@arr ption~of the power qupply.
F.6 Cpnnections with other equipme
(See F.7.2))
F.6.1 Back-up
(See F.7.8)5)
(6.1)
.1 be co
.2 not d¢
F.6.2

<
(6.2) bd as an
element s further
specified

The minimum requirement for a back-up system is a single interface to an EPFS. Other
interfaces are allowed.

F.7 Methods of testing and required test results

F.7.1 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 understood and operated.
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F.7.2 Interfaces

(See F.6.)

See 6.2.

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 instd
procedur
shall be

All the n
undertak

%ended
Enerators
selected.
shall be

F.7.4.2

The follo

Ship’s length
Ship’s bdam
Ship’s draught

Conning position
AFt of ship cent

On centre tine
Navigatign recei

brward of ¢§

The navigation <R i that the

F.7.5

F.7.5.1 Chart

(See F.3.1.5)

a) Check that the edition number and date of the chart included in the test data set is
displayed in the chart library.

b) Check by operation that it is not possible to alter the content of the chart.
c) Ensure that the edition date/update number is displayed on request.

F.7.6 Accuracy

(See F.3.2.2.)
The test shall verify:

— the accuracy of ECDIS calculations consistent with the chart;


https://iecnorm.com/api/?name=23ac1f527aa61010382fa04c2343b6ab

- 64 - 61174 © IEC:2008(E)

— the measurement accuracy consistent with the display resolution.

a) Perform the measurements provided for in the IHO test data set and confirm that they
meet the required accuracy. Check that the system can perform the following calculations:

— transformation between a local datum and WGS-84;

— true distance and azimuth between two geographical positions;

— geographic position from known position and distance/azimuth;

— rh

umb line and great circle.

b) Calculate and display both a rhumb line and a great circle line according to test scenario 1
of Annex | and verify that no visible distortion exists between these lines and the chart

data.

RN

This test

F.7.7

F.7.7.1

(See F.4.2]

In additi
conform

F.7.7.2

(See F.4.1

In additid

Measure
250 mm

Check th

Bt in routemoni
removable or ca ;

Check thpt a mari

uses the
colours V
accepted
4
F.7.8

The follo

shall be carried out using the scale supported by the data, i.e.

Visual requirements

Symbols

1.)

bn to the requirements of IEC 62288 for
o the current IHO presentation library.

Display characteristics

F.4.2.2.)

om the chart display in any of the colour tables an

initial lat
test data

F.7.8.1

(See F.3.1.

Il be performed both in route planning and route monitoring m

set. For all tests, confirm that there is no degradation in information content.

Chart display information

1, F.3.1.4.)

symbols

5 at least

area are

g display

the presentation library colour tables or cleafly visible

d can be

ode. The
the IHO

Ensure that the initial latitude/longitude position is entered and a chart is displayed. Refer to
the operator’s 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 that
the manually selected settings are the same as they were before the EUT was turned off.

Verify by visual inspection 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, and
additional chart information if applicable.
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F.7.8.2 Scale and navigation purpose
(See F.3.1.7.)
a) Select a chart and display the information at a larger scale (overscale) by zooming in, and

b)

ensure that an indication is provided.

Select a smaller scale chart that includes own ship's position, covered by a larger scale
chart, and ensure that an indication is provided.

F.7.8.3 Mode and orientation

(See F.3.1.9.)

F.7.8.4 Navigation related functions

(See F.3.1B.5.)

If a presentation mode other than north up is available, check that the-etientation of the
scregn is clearly indicated. \“
sperafjon of the

own ship

Ensure that true motion is provided. Reset the display and check
neighpouring area takes place automatically at a distance selec

Check that it is possible to change manually the chart area’a
relatiye to the edge of the display.

Verify that at least one EBL and one /R 3 . %ure hat all the other| symbols
i \ re’a

required for navigation purposes and

F.7.8.5 Position integration

(See F.3.1[3.1, F.6.1.1.)

ailable.

a) Connect a simulated iti i ; UY and verify that the correct pgsition is
displjyed.

b) Adjust the pogition it the amount of the correction is disglayed on
the s¢reen ﬁl" accordingly. Recheck periodically to sge that it
remains unchatge

F.7.8.6

(See F.3.18.

Where t? vided, in

addition of target

informati

a) observethedisptay withoutTadaramd-AtS-mformatiom, switchromthe Tadarimage overlay,
the radar tracked target information and the AIS information, as available, and ensure
that the SENC information is not degraded, and is clearly distinguished;

b) observe the display without radar and AIS information, then switch on the radar image
overlay, the radar tracked target information and the AIS information, as available, and
ensure that these match in scale, orientation, projection and accuracy, within the ranges
defined in IEC 62388. Check that a change of scale of the radar, if it is a separate unit,
does not affect the radar image overlay of the EUT in scale, orientation, projection and
accuracy;

c) ensure that the radar image overlay, tracked target information, AIS information and other
added navigational information may be removed by single operator action;

d) set EUT to accept and display transferred radar tracked target and AIS information, as

available. Set the simulator to the equivalent of stabilized, north-up mode and to 12-mile
range. Check that the target and AIS information is being accepted and displayed
correctly;
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e) vary the radar antenna offset and confirm that the position of radar image overlay and the
radar tracked targets, as available, on the EUT changes accordingly.

For this test, a radar target in a fixed position shall be simulated.

F.7.8.7 Updates

(See F.3.1.6.)

Verify that updates on the ECDIS can be duplicated on the EUT and that the EUT can be
manually updated.

F.7.8.8 Self-tests of major functions

(See F.3.3))

a) Perform tests of the major functions, which are supported by the
provifles appropriate display information and indications.

}he EUT
b) Simulate the following sensor malfunctions (including for raf
1) interruption of sensor input (loss of signal);
2) inyalid sensor information (status);
3) physical breakdown of sensor connection.

c) Verify that the system provides suitable a jon of system malfunction

arising from failures in accordance
F.7.9 Operational requirements
F.7.9.1 Ergonomic pringciples
(See F.4.1))

The EUT shall follo
guidance| given i C

ciples in MSC/Circ.982 taking into acdount the

F.7.9.2

(See F.3.12.

a) Test on of the
route the EUT
and

b) Test fhat

c) For the<oltes e planned as described below, the following general guidelines|apply:

1) atTeast one Teg 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;

2) course changes shall be made, both to starboard and port, between different legs of
the route and shall vary from 5° up to 175°;

3) the length of the legs shall vary from 0,5 nautical miles to at least 3 nautical miles with
a total length of at least 25 nautical miles;

4) planned speed shall vary between 5 knots and 15 knots;
5) the planned route shall cross at least 3 different scales of chart data.

d) Observe that the displayed information for route planning, route monitoring and
supplementary navigation tasks, such as pilotage or chart work is available.

e) Plan a route which uses at least 10 waypoints:
1) add three waypoints;

2) delete three waypoints;
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3) change position of two waypoints;
4) change order of waypoints in the route;
5) save the alternate route.

F.7.9.3 Route monitoring

(See F.3.1.3.3, F.3.1.3.4.)

a) Verify that the planned route is displayed with both straight and curved segments.

b) Using the chart test data set, select an automatic time interval,

120 min: simulate the vessel’s movement, and verify that the
Ensure that time labels may also be entered manually.

within a range of 1 min to
time labels are displayed.

RN

F.7.9.4 Twelve-hour log

(See F.3.1}10.)

Ensure that the record for the previous 12 h and the voyage
preserved.

F.7.9.5 Voyage record

(See F.3.1}10.)

Verify that the EUT records the track for
exceeding 4 h.

F.7.9.6 Power supply

ance regorded, can be

ime marks at intgrvals not

(See F.5.)
a) Check that the EU k - parate supply other than the ECDIB. Switch
off thp power supply toutt . ify that the EUT continues to function.

b) Interrlipt theer
initialjlzed manwal

c) Operator setti at they have not changed.

ensure that the EUT does not need fo be re-
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NOTE

G.1

(1.1)

safe navigation.

(1.2)

(APC) shiall be carried on board and be readily available to

(2.4)

(IEC 60945), ECDIS equipment operating in the R
these stgndards and follow the relevant guidelipn
IMO MS(/Circ.982.

Introduction
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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).

The primary function of the ECDIS operating in the RCDS
When operating in the RCDS mode, an appropriate portfolio~a

In addition to the general requirements

fribute to

er charts

\.694(17)
ments of
d by the

(1.3) ELCDIS operating in the RCD capable of displaying |all chart
informatipn necessary for safe and effiCient navigsa originated by, and distributgd on the
authority|of, government-authorized h

(1.4) ELCDIS operating i < : acilitate simple and reliable updating of the
raster nayigational cha

(1.5) Use of 2 [ mode shall reduce the navigational \workload
compared to using-the er chart: aJl enable the mariner to execute in a convehient and
timely mpnner all x0 K i € monitoring and positioning currently perfarmed on
paper ch : of continuously plotting the ship's position.

(1.7) E i i RCDS mode shall have at least the same reliability and
availabilj presentation as the paper chart published by government apthorized
hydrographj 1

(1.8) E ihg in the RCDS mode shall provide appropriate alarms or irjdications
with resplectto the information displayed or malfunction of the equipment. (See Annex H.)

(1.9)

(1.6)

G.2

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.

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

(3.6) Further information on RCDS definitions may be found in S-32, appendix 1.
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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 the RCDS standard dicplay r‘nneiqﬁng aof BNC and its llpdafpe inr‘l’ﬁt%‘g its scale, the
scale|at which it is displayed, its horizontal datum, and its units of d ights; and

.2 any dther information such as mariner’s notes. (See G.3.2.)

G.3.2 Categories of display
(See G.17.p.1.)

(5.3) ELCDIS operating in the RCDS mode shall p
time by 4 single operator action.

hy at any

RCDS standard display is defined in G3.1>

The chaft should be displayed at the resoluti bmentary

operator [action may be necessary to accdss\nfo ms, etc.,
e.cha urrently

that are 1 being displayed. (See G.16.5)

(5.5) It a e/from the RCDS display, any information
additiona 5 as\mauiners notes. It shall not be possible to remove any
informati

(5.12) T 2 S 3, if shall be clearly distinguishable from other ¢isplayed
informati ' isted i

RNC col i by, the government-authorized hydrographic office providing the
RNCs (&] A2, 42.17.1 and 3.4.2.17.2) and shall be implemented in accordance with

IEC 62288:

G.3.3

(5.4) When an ECDIS operating in the RCDS mode is switched on following a power
failure, it shall return 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.17.5.9.2.)

(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.17.5.8, G.17.5.9.1, G.17.5.9.2.)
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(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.

G.3.6 Indication
(See G.17.2.1)

(5.13) There shall always be an indication if the ECDIS equipment is operating in RCDS
mode.

G.4 Provision and updating of chart information

G.4.1 [Contents of the RNT

(See G.17.p.1, G.17.2.2.)

(4.1) The RNC used in ECDIS operating in RCDS mode shalkbe\th 1 >of that
originatefl by, or distributed on the authority of, a governmentauth hic office
and conform to IHO Standards. RNCs not on WGS-84 or/RE-9 Hata (i.e.
additional data) to allow geo-referenced positional dafa e A0 ¢ b correct
relationspip to SRNC data.

The valug E 90 contained in the
meta-dat i indi

In order fo identify the date and origin of\the T , CDIS operating in RCPS mode
shall incl i resented upon the mariner’s request
and prov

A new editi i ¢ S\RKNC and its integrated updates issued by
a govern y (Al

(4.2) T ( . all \o¢ adequate and up-to-date for that pgrt of the
intended ' >

NOTE Re be 4.2 er either to individual updates or to collections of individyal updates
issued toge

4.3) It
()<

G.4.2

(See G.17.p.9.2,G.17.5:943, G.17.5.10.)

(4.4) Updates shall be stored separately from the RNC.
Separate 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
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the data. They shall be distinguishable on the display from RNC information and its official
updates and not affect display legibility.

(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.17.5.2.)
(6) ECDIp operating in the RCDS mode shall provide an indication i
.1 thein

Overs
than
resol

illimetre)
a lesser

or

.2 own
displgy.

d by the

G6 D

G.6.1

(See G.17.p.6.

(7.3) W
use a co

fion shall
d.

Such ad\i

G.6.2 <

(See G.17.b.7.

(7.1) Radar information and/or AIS information may be transferred from systems ¢ompliant
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 shall be clearly
distinguishable from the SRNC information.

(7.2) It shall be possible to remove the radar information, AIS information and other
navigational information by a single operator action.

(7.4.1) Transferred radar information may contain a radar image and/or tracked target
information.

Where radar tracks are 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.

(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.
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(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.

G.7 Display mode and generation of the neighbouring area

(See G.17.5.3.)

(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.

(8.3) W hy of the
neighbou kﬁr of the
display a
(8.4) It bsition of
own ship
(8.5) If gt a scale
appropria carry an
indicatiof

G8 C

(See G.17.

(9.1) IR S ; all be used to represent SRNC information
implemented in accordans 2288 643.4.2.17,3.4.2.17.1 and 3.4.2.17.3)

(9.2) T those mentioned in (9.1) shall comply| with the
applicab the IMO standards for navigational | symbols
(IEC 622

(94) E ing.in RCDS mode shall allow the mariner to select whetherlown ship
is displaz |

G9 D

G.9.1

(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.

(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 Chart notes

(See G.17.2.2.)

(10.6) 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
(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 [Generat

(11.1) t shall be possible to carry out route planning and route
reliable manner. (See G.10.2 and G.10.3.)

inple and

G.10.2 |Route planning
(See G.17.5.2.)

(11.3.1) | It shall be possible to carry out route pl d curved

segments.

(11.3.2) [t shall be possible to adji
including

aphically

.1 adding waypoints to a route;
.2 deleting waypoints fron

.3 changing the positian of\a wa

(11.3.3) [t shall bs
route. The se/e

(11.3.6)
planned

or ore alternate routes in addition to the|selected
distinguishable from the other routes.

from the

G.10.3

<
(See G.17.p>

(11.4.1)
wheneve

| appear
F{he  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 alarms 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 and indications if the mariner has entered the
appropriate data in G.10.2.

(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) An alarm shall be given by ECDIS operating in the RCDS mode when the ship
reaches a specified time or distance, set by the mariner, in advance of a critical point on the
planned route.
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ECDIS operating in the RCDS mode shall permit the mariner to define critical points and the
time or distance at which an alarm 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 addition to the selected route.
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 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 intervals
selected between 1 and 120 minutes;

and
.2 an adequate number of: points, free movable electronic bearing IR ble and
fixed |\range markers (VRM), and other symbols required for igati pses and

specified in Annex B.
An "ddequate number" of EBL and VRM implies at leasjOne

(11.4.17) It shall be possible to activate an alarm w, i a marinef-entered
point, ling or is within the boundary of a mariner-eftere : i a specified time or
distance.

G.10.4 |Position integration

(See G.17.p.6, G.17.6.4.)

(11.4.7) em of an
accuracy| h second
indepena ch cases
ECDIS o ween the
two sour¢

The ECO i de shall have means to display the positiop from at
least two i ' a means

for the ¢ ds could

include dead-reckani

from the
hall also
pading or

(11.4.8)
position,
repeat, b
speed so

I\

Urces.

(11.4.10)Fhe—REGDS—shal—onir—accept—data—from—an—electronic—positionfixing system
referenced to the WGS-84 or PE-90 geodetic datum. RCDS shall give an alarm 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 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, maintained until
altered by the mariner, and automatically recorded.

(11.4.15.2) ECDIS operating in the RCDS mode shall indicate discrepancies between the
positions obtained by continuous positioning systems and positions obtained by manual
observations.
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(11.4.16) ECDIS operating in the RCDS mode shall allow the user to manually align the
SRNC with positional data. This can be necessary, for example, to compensate for local
charting errors.

G.10.5 Object information

(See G.17.5.1, G.17.5.4.)

(11.3.7) It shall be possible for the mariner to enter points, lines and areas which
activate an automatic alarm. The display of these features shall not degrade the SRNC
information and shall be clearly distinguishable from the SRNC information.

This is the mechanism used by the mariner to enable the RCDS to emulate<the alarms and
warnings|automatically generated by ENC data in the ECDIS.

(11.4.13)| It shall be possible to enter the geographic coordinateg o ! d then
display that position on demand. It shall also be possible to select a ) / symbol
or positidn) on the display and read its geographical co-ordinats 3

In this context, the selection of "any point" means the sée
line or arpa boundary.

r-entened point,

G.10.6 |LOP position fix

(See G.17.p.12.)
(11.4.15.11) NI hall ‘pravide the capability to e¢nter and

plot mar position (LOP), and calc{yllate the
resulting the resulting position as an lorigin for
dead-rec i ime_tHe plot was accepted and, in|the case
of estimated position or d 38 it 3 (EP or DR), the type of plot. Indjcation of
the sourde of data used t it s ctable, on or off, by the operator.

Data for |acceptedipos S P sociated LOPs shall be recorded in thg voyage
recording @

G.10.7

(See G.17.p.4,
(11.5.1) e certain
minimu ase used

during th rvals:

d

.2 to ensure a record of official data used: RNC source, edition, date, and update history.

.1 toens

(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.

(11.5.3) 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 preserve the record of
the previous 12 hours and of the voyage track.
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G.11 Calculations and accuracy

(See G.17.3.)

(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 consistent with
the SRNC accuracy and scale.

The output device includes RCDS display, stored memory, and/or printout.

(12.2) Bearings and distances drawn on the display, or those measured between features
already drawn on the display shall have an accuracy no less than tlﬁt\afforded by the

resolutiop-efthre—display- \
esWitsN\af a gast the

(12.3) The system shall be capable of performing and presenting
following|calculations:

.2 ge
.3 ge

(12.4) R
WGS 84

n a local dgtum and
database.

G12 C

(See 6.2.)

(15.1) ECDIS operating 1 ¢ S 2 b of any
equipme 1 A degrade
the performance o

(15.2) E[CDIS shall b ed to\the>ship's position fixing system, to the gyro |compass
and to the speed &t ing device. For ships not fitted with a gyro compass,
ECDIS shall be transmitting heading device.

(15.3) E ! gans to supply SRNC information to external equipmgnt.
<
G.13 P ts, malfunction alarms and indications

(See G.17.5149

(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 is at fault.

On board tests of major functions include the integrity of sensor input. If there is any
detectable reason why the information presented to the operator is invalid, adequate and
clear warnings shall be given to the operator.

(13.2) ECDIS operating in the RCDS mode shall provide suitable alarm or indication of
system malfunction.
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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 ensure safe
navigation 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 powér supply for RCDS mode of operation is the power supp < 15.)
(16.1) It shall be possible to operate ECDIS and all eg 3 its normal
functionipng when supplied by an emergency source of e 1 9 with the
approprie d.

(16.2) Q n of the
supply fo tialized.
The equ 2H e during this interruption of the power
supply.

G.16 R

G.16.1

(S-61/1.2 ires of a
raster ngvi igational
chart shg

(S-61/3.2 gital files
shall be

(S-61/3.3. national
hydrogra

(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 formats or
structures will be notified by the IHB. There are currently only two RNC formats or structures
in use: HCRF (used by, for example UKHO ARCS and Australian HO Seafarer) and the 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.17.1.1.)

(S-61/3.3.2) The resolution of the digital image (pixels-per-inch) and any method used to
compress or process that image file shall be sufficient to display clearly all information that


https://iecnorm.com/api/?name=23ac1f527aa61010382fa04c2343b6ab

- 78 - 61174 © IEC:2008(E)

was contained on the original paper nautical chart. In particular, methods such as 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 G.17.2.2, G.17.3.)

(S-61/3.3.3) The accuracy of the digital image file, 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
for example chart insets, in addition to the main panel of the ch
included [for each such discrete chart image.

t image,
all be

G.16.4 |RNC colours

(See G.17.4.3.)

(S-61/3.4
of the saine charts.

e used on the papernversions

(S-61/3.4 olow’ as closely as practi¢able the
Colours § al Publication S-52, Appendix|2.
Colour palettes for daytime, x d_ i specified in the RNC meta-data by the
issuing HO.

G.16.5 |RNC nois, 1i

(See G.17.R.2.

(S-61/3.4.2. 1 i j (should be included) which will allow edch note,
diagram,| i her chart subarea of special interest to be fqund and
displayed 1 quickly even though that subarea may not be locatdd on the
portion o

<
(S-61/3.4.2. j nformation (should be included) to allow any source diagrdm, which

provides|i ion @bout data quality, to be displayed clearly, simply and quigkly even
though the‘Source™diagram may not be located on the portion of the chart currertly being
displayed-

It is sufficient to provide an index or listing of notes, etc. applicable to the RNC.

G.17 Methods of testing and required test results

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.

G.17.1 Preparation
G.17.1.1  Required test items

For the purposes of these tests, the following items shall be used:
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test RNCs are specified by the HO providing the RNC service or on whose behalf the RNC
service is provided;

the test RNC must give 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 currently provided 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.

G.17.2 Initial data tests

G.17.2.1 RNC TN

(See G.3.1| G.3.6, G.4.1.)

Load a tgst RNC and ensure that:

a) the RCDS mode indication is displayed;

b) the edition number and date of the RNC is displayed i

c) verify| that a graphical index of RNC data available cag™® C uest and
provigle access to the edition and date of the RNCs ayailable

d) load pn additional RNC and ensure that the—ch rage that the
chartllibrary is updated,;

e) remoye an RNC and ensure that the 3 8 ged and that the chart library
is updated;

f) switcl to ECDIS mode and observ splayed.

A part of ; for safe

route pla us, for example, an area covered|by ENCs

of scale "not covered by ENC" if a scale of|1:40 000

is requirg

G.17.2.2

(See G.4.1

a) Enten i dinate of a position, and display that position. Selecf a point,
which ymbol or a position and display its geographic coqrdinates.
Whey is bas d ona local geodetlc datum, the system must give an indjcation of
whet j WGS-84
(PE-

b) Select.a/note |agram contalned in the RNC which does not ~appear on the portion of
the displayed
S|mply and quickly. If this reqwrement is met by displaying the area of the chart which
contains the note or diagram, ensure 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 that an indication is
provided.

G.17.3 Accuracy

(See G.11, G.16.2.2.)

The test shall verify:

the accuracy of EUT calculations consistent with SRNC;
the measurement accuracy consistent with display resolution.
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G.17.4.1| Visual display

(Se

G.17.4.2| Units and legends

(Se

Ch

Q O T Q

)
)
)
)
)

- O

)

G.
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Perform the measurements provided for in the RNC test data set and confirm that they
meet the required accuracy. Check that the system can perform the following calculations:

transformation between a local datum and WGS-84;

true distance and azimuth between two geographical positions;

geographic position from known position and distance/azimuth;

rhumb line and great circle.

Calculate and display both a rhumb line and a great circle line and verify that no visible
distortion exists between these lines and the chart data. Use for this test scenario 1 is
noted in Annex I.

This test shall be carried out using the scale supported by the data, i.e./net\over-scaled.

e G.3.4| G.16.2.1.)

Check that the image is a faithful representation of tK avided by the HO

with the RNC test data set.
Check that the symbols for the navigational elem

Perfofm zoom-in and zoom-out operations ir
the navigational elements do not decrease/i

Chec

e G.3.1|)

eck thpt the followin etermined easily and rapidly:

RNC jnumbe
chart|identifier {f

units

pber) if different from RNC number;

units
RNC
scalé

sourg

sounfing/vertic atum;

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.

17.4.3 Colour tables

(See G.8, G.16.4.)

Verify 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=23ac1f527aa61010382fa04c2343b6ab

61174 © IEC:2008(E) - 81—

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 check that it is at least
270 mm by 270 mm.

Ensure 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.

Verify thit in route monitoring mode any windows superimposed on the
removab

G.17.5

The folloving tests shall be performed both in route plannipg~an

specific RNC test data set. For all tests, confirm tha
content.

Follow the manufacturer's instruction 4
Ensure that the initial latitude/longitude

RN

art dlw

e or can be moved.

Functional requirements

area are

ode. The

ormation

peration.
| Refer to

the operator’s manual supplied with th operator
menus of manual controls provided. Tur EUT anththen turn EUT back on. Confirm that
the manu [ weredbefore the EUT was turned| off.

G.17.5.1

(See G.3.2
a) Verify

the

distin

Verify ariner to add and save mariner-entered points,
areas|. sible to amend and delete mariner-entered points,

areas|. of those items like 10 lines, 25 text characters and t
can efined locations. Check that all information added by the n
distinpuj ) ck that one of the areas can be filled, as described in S-52,
2/2.3 Il of these objects (symbols) can be added to the system a
for cyrsor.picking to give an explanatory note in the text display. Recall them

systepmhand check that they may be deleted.

Qve’ from the EUT display, information add
notes. Verify that such information i

itional to
5 clearly

ines and
ines and
WO areas
hariner is
appendix
nd set up
from the

If the manufacturer displays information, check that the presentation of the information
conforms with the following:

1) the caution (!) or information (i) symbol is used to call up a note on the alphanumeric

display by cursor picking;

2) simple lines, or areas without colour fill, are set up for cursor picking to

explanatory note in the alphanumeric display. Colour fill shall not be used.

give an

Verify that the mariner-entered or manufacturer’s information can be displayed on charts
of other scales which cover the same geographical area.

Remove all additional information. Verify that the EUT display is the same as the graphical
representation of the RNC test data set.

Verify that the RCDS mode standard display can be restored by a single operator action.
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G.17.5.2 Scale and navigation purpose

(See G.5.)

a)

b)

c)

G.17.5.3| Mode and orientation

Select an RNC and display it at a greater resolution than that contained in the RNC meta-
data and ensure that an indication is provided.

Select an RNC and display it at a lesser resolution than that contained in the RNC meta-
data and ensure that an indication is provided.

Load two RNCs of different scale which include own ship’s position. Select the smaller
scale RNC and ensure that an indication is given that a larger scale RNC is available for
the displayed area.

(See G.7.)

a) Seledqt an RNC which is not orientated "north-up". Verify that_it\i i x>termine
quickly and easily the north direction. Verify that it is displayed :

b) Selegt an RNC. Ensure that true motion is provided. i S that the
geneiljation of the neighbouring area takes place gutematicallat\a di ected by
the mfariner.

c) Selegt an RNC. Check that it is p053|ble and the

G.17.5.4| Points, lines and areas
(See G.10.p.

Enter thel geographic coofdinates

positipn of own ship relative to the e

1>
~

Enter ex 3 defj i lines and areas which are intended fo trigger

alarms a
position.

G.17.5.5
(See G.10.B.
for navig

G.17.5.6

propriate

required

(See G.6.1, G.10.4.)

a)

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
verify that the system compensates automatically for this shift when plotting positions on
the RNC. Ensure 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 ensure that the EUT displays any
difference in reported positions.

Remove the positioning input to the EUT and ensure that an alarm is given.

Simulate a message from the positioning device which indicates an error condition, and
observe that the alarm or indication is repeated by the EUT as an indication.

Select a different geodetic datum between the positioning system and the SRNC, and
ensure that an alarm is given.
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f)

g)

Adjust the position manually. Observe that the amount of the correction is displayed on
the screen and that the position changes accordingly. Recheck periodically to see it
remains unchanged.

Verify that the manufacturer's documentation includes guidance for implementing a
common reference system.

G.17.5.7 Radar, radar tracks, and AIS information

(See G.6.2.)

Where the capability for displaying radar information and/or AIS information is provided,
addition to the requwements of |IEC 62288 for radar displays and presentation of target

informatis

a)

e)

radar|tracked targe
For this test, a ra@>t

obse
the radar tracked target information and the AIS mformatlon
that the SENC information is not degraded, and is clearly disti

obsernve the display without radar and AIS information, the
overlay, the radar tracked target information and the AIS\
ensure that these match in scale, orientation, projectio

defingd in IEC 62388. Check that a change of sle of*t dar, it'is a separate unit,
does |not affect the radar image overlay of the 8 scieptation, projeg¢tion and
accurgacy;

ensure that the radar image overl i iy, AIS information and other
added navigational information ma 3

set EUT to accept and display trap i ation, as
availgble. Set the simulator to the (equij S i , - b 12-mile
range. i jisplayed
corregtly;

vary the radar ante y and the

G.17.5.8

(See G.3.5

a) Load' propriate
war

b) Load ata set. Enter an example of corrupted update. Verify that EUT

reception‘\pro ts terminated and the update is flagged as invalid. Verify that the user is
informeéd-of the corruption.

G.17.5.9 Automatic updates

G.17.5.9.1 Receipt — installation and application

(See G.3.5, G.4.2.)

Verify 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.

Apply the test update number 1 to the relevant RNC.

Identify the issuing authority of the update. Check that this conforms with the
corresponding identifier of the RNC.

Attempt to load an improperly sequenced update; check that the update is rejected and
that a warning is given to the user.
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Attempt to load an update related to a newer edition of the RNC; check that the update is
rejected and the user is informed that a newer edition is available.

Attempt to load an update related to an older edition of the RNC; check that the update is
rejected and the user is informed that the update belongs to a previous edition.

G.17.5.9.2 Display — show and verify

(See G.3.4, G.3.5, G.4.2.)

a)
b)

c)
d)

An update shall be applied to the SRNC, displayed, and then g
by the mariner, i.e. it shall not be possible for the mariner to
by omittimg its application entirely.

G.17.5.9)3 Records
(See G.4.2|)
Tests shall be applied in all EUT operating motd

Verify tha

a)

(See G.4.%

Using th
carried olt and

Ensure that the edition date/update number is displayed on request.

Ensure 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 vernify-thatthedpdateshavebeentreludedinthe-SRNG- VAR

rejected
d update

Ensufe that official RNC updates can be distinguished from local ugdates:

Verify that, once accepted, integrated updates are indistinguish4

e..rovte planning and route monitoring.

RNC
RNC gdition date;
list of]

updates and
date and time
any a

set, check that the following manual update procedure§ may be
nat the update is distinguishable from RNC data.

Add LLASA'Y pUillt all\:ll chtl;btcd dalca fcatu|c3, :Ubat;llg thb‘lll dt ac:cutcd pUD;t;UIID.
Annotate an existing feature as being deleted.

Check to see that any 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. Verify that this
update can be re-displayed on demand.

Verify that manual updates are distinguishable from RNC data.

Verify that any manual updates removed from the display are retained and can be
displayed in a future review.

G.17.5.11 Self-tests of major functions

(See G.13.)

a)

Perform tests of the major functions which are supported by the EUT. Verify that the EUT
provides appropriate display information and indications.
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b) Simulate the following sensor malfunctions (including for radar if provided for):
1) interruption of sensor input (loss of signal);
2) invalid sensor information (status);
3) physical breakdown of sensor connection.

c) Verify that the system provides suitable alarms or indication of system malfunction arising
from failures.

G.17.5.12 LOP position fix

(See G.10.6.)

a) Manually enter bearing data for one LOP and distance data for a seco,n’d\bOP Confirm by
obse distance
data ed.

b) Confif >sented
both alphanumerically and graphically.

c) Confif vo LOPs
selected by the operator is provided.

d) Enter|data for a third LOP, 6 min later. Confirm by ana i feri that a means or
meth¢d is provided to transfer LOPs observed 4 im i the most

recent LOP, extrapolated forward in time using.pres

e) Confirm by analytical evaluation thét it iX bd selected
by the operator is provided.

f) Confifm by observation that, when a“positio ~ pted by the operator, the plotted
positipn is indicated graphically on(the display- itm by observation that posifion plots
indicg pé of plot, in the case of ¢stimated
positipn or dead-reckgne 3 DR) and comply with IEC 62288 for the

presentation of colqurs
g onfifm by inspectiomghrs ; e position fix data an e associate
) Confifm by i t ition fix dat d th igted LOP

data [range o"\be 1 any time transfer applied) were autdmatically
recorgled an he data log. Refer to 6.9.4.

h) Verify that the gra P bearing and LOP distance comply with IEC 62288.

i) Verify for position plots comply with IEC 62288.

i) Confif i ation that a means or method is provided to use the|resulting
positi i 1€ during dead-reckoning operation.

k) Conﬁ' i tion that the operator’s manual supplied with the equipment|includes
guidanc s for calculation of position fixes.

G.17.6 |Operatio requirement

G.17.6.1 Ergonomic principles

The EUT shall follow the ergonomic principles in MSC/Circ.982 taking into account the
guidance given in IEC 62288.

G.17.6.2 Route planning

(See G.10.2.)
a) For the routes to be planned as described below, the following general guidelines apply:

1) at least one leg shall come close enough to a mariner entered point that the
automatic alarm would be initiated;

2) atleast one leg shall cross a mariner-entered linear feature;
3) atleast one leg shall cross the boundary of a mariner-entered area feature;
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4) 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;

5) 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;

6) each leg shall be planned with an appropriate off-track limit (for example 100 m);

7) course changes shall be made, both to starboard and port, between different legs of
the route and shall vary from 5° up to 175°;

8) the length of the legs shall vary from 0,5 nautical miles to at least 3 nautical miles
with a total length of at least 25 nautical miles;

9) planned speed shall vary between 5 knots and 15 knots; TN

R\k%éervice or
d-rqute shall

ring and

10) the planned route shall cross at least 3 RNCs. Where the appr

11) the planned route shall enter an area where ENC data

b) Obsefve that the displayed information for route
supplementary navigation tasks, such as pilotage or ¢
¢) Plan & route which uses at least 10 waypoints:
1) est that the route can be planned using both sfrajght@nd c
2) pave the planned route.
d) Retrigve the planned route and plan
1) add three waypoints;
2) deglete three waypoints;
3) change position oftwo
c
]

4)

5) save the alterna
e) Plan pomple ks
Check that track d

visiblg.
f) Verify

Xand 3 as noted in Annex | and save the tracks.
those noted in Annex | and that no distoftions are

ode.

G.17.6.3
4

(See G.10.B.
a) For route(monitori

1) inltialize simulator at the starting position for the planned route;

) select RNC and select the route;
3) 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;

5) at least one leg shall cross a mariner-entered linear feature;
6) at least one leg shall cross a mariner-entered area feature;

7) at least one leg shall come close enough to a mariner-entered point that the automatic
alarm would be initiated;

8) at least one leg shall enter an area where ENC data are available and an indication of
"ENC data available" shall be triggered.

b) Operate the own ship position function, and observe that the display shows own ship’s
position.
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c)

Shortly before the vessel enters an area for which an alarm 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 that the appropriate alarms/indications are provided;

3) return to own ship’s position by a single operator action and verify that this takes no
more than 5 s.

Verify that an alarm is released each time the vessel is going to cross the boundary of a
mariner-entered feature, within the time specified by the mariner.

Select an RNC of a smaller scale than that of d) but covering the same area. Simulate
crossing over the mariner-entered feature referred to in d). Check that an alarm is

generated by the EUT. T~

Using the RNC test data set:

1) si i djoining
a ti th;display
is| wholly within the different scale area is completed in Je an 'S

2) sglect the display of an area not currently displayed 20 N r:]‘iles from
oywn ship position and which is covered by RNC dé&ta at ) the one
i use. Check that the old display is maintained R art’ o tion until
tHe start of re-draw of the new display. An indication sha bneration
time is more than § s;

3) simulate deviation from intendedn pased,

4) verify that an alarm is released ed, when
a|critical point has been reached b

5) display the alternative route 3 from the
s¢lected route. Cha mes the
s¢lected route;

6) mlodify the sele

7) select an auto in a range of 1 min to 120 min; simulate the
vessel’'s @- e time labels are displayed. Ensure that time
Igbels mayéls

8) simulate 3 b from an area covered by an RNC into an arga where
E ) able~Ensure that the EUT indicates that the ENC |data are
abai

Verify n\indication showing that the EUT is operating in the RCDS mode.

Relod te of scenario 2 and start monitoring the route with the first waypoint.

Confif aypoint changes, bearings and distances are calculated and {isplayed

corre

Relodd anr\lny route of scenario 3 and start mnnifnring the route with the first aypoint_

Confirm that all waypoint changes, bearings and distances are calculated and displayed
correctly during route monitoring.

G.17.6.4 Twelve-hour log

(See G.10.4, G.10.7.)

a)

b)

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. This shall not be possible. At the end of the twelve-hour period, the EUT log
shall then be analyzed according to the procedures in the operating manual and the
results shall comply with the test carried out.
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