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Internatjonal Standéd
Maritim

The text of thjs s

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS - RADAR -

Part 3: Radar with chart facilities — Performance requirements —
Methods of testing and required test results

FOREWORD

The I§C (International Electrotechnical Commission) is a worldwide organization fo izati omprising

entrudted to technical committees; any IEC National Committee inter i € j with may
i i i i s liaising
ernational

participate in this preparatory work

with fhe IEC also participate S

Organfization for Standardization (ISO) in accordance with conditiéns de inge ween the
two onganizations

The fprmal decisions or agreements of the IEC on technical matte X 3 sible, an
interngtional consensus of opinion on the relevant subjects (sincg¢ ep i i sentation

from

of stgndards, technical specifications,

Comniittees in that sense.
In order to promote international unificatiop; iona ernational
Standprds transparently to the maximum ext \ 5 rds. Any

The IEC provides no marking\procedure to ihdicate its ap ible for any

Attentjon is drawnAq th
of patent rights. @
navigatign

i on the following documents:

B FDIS Report on voting
80/337/FDIS 80/342/RVD

voting |nd|cated in the abovetable

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annexes A, B and C form an integral part of this standard.

The committee has decided that the contents of this publication will remain unchanged until

2006. At this date, the publication will be

reconfirmed,;

withdrawn;

replaced by a revised edition, or
amended.

nce between the IEC > i pbe clearly

e subject

iftee 80:
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS - RADAR -

2002(E)

Part 3: Radar with chart facilities — Performance requirements —

1

Methods of testing and required test results

Scope

method
to those
3.3.10

informa
IEC 609
in this s

A High
SENC’

This stg
radar of

HSC radar respectively.

All text
Annex 4
are indi

2 Noi

The foll

of the rd

IEC 604§

plotting
test res

IEC 608§

for the optional requirements for superimposition of
ion. In addition it takes account of IMO Resolution A
45. When a requirement of this standard is different fré&
tandard shall take precedence.

Speed Craft (HSC) radar, as defined in IEC 6
hall comply with the requirements of this st

ndard does not include the
HSC radar. These are specifie

in this standard,
is printed in italie

lts

ipborne
0936-2,

[.64(67)
umbers

cument.
edition

- Radar
required

- Radar

7252, Maritime navigation and radiocommunication equipment and systems

plotting
results

aras — Fart Z: Automalic tracking aids (ATA) — Metnods Or teSting and requ

red test

IEC 60872-3, Maritime navigation and radiocommunication equipment and systems — Radar
plotting aids — Part 3: Electronic plotting aid (EPA) — Methods of testing and required test

results

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

IEC 60936-1, Maritime navigation and radiocommunication equipment and systems — Radar —
Part 1: Shipborne radar — Performance requirements — Methods of testing and required test

results
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IEC 60936-2, Maritime navigation and radiocommunication equipment and systems — Radar —
Part 2: Shipborne radar for high-speed craft (HSC)— Methods of testing and required test
results

IEC 61162, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces

IEC 61174, Maritime navigation and radiocommunication equipment and systems — Electronic
chart display and information system (ECDIS) — Operational and performance requirements,
methods of testing and required test results

IMO Convention for the Safety of Life at Sea (SOLAS) as amended

IMO Rejsolution MSC.64(67) Annex 4 Recommendation on performakce's Dr radar
equipment.

IMO Refolution A.694(17), General requirements for shipborn ing part

of the global maritime distress and safety system and for elg

IMO Repolution A.820(19), Performance standards fq
speed cyaft

or high-

IMO Regolution A.817(19), Performangé stan
systemsg

rmation

IHO S52 and appendices

3 Deflinitions and abb

For the purposes f thi
3.1

Definitions

following definitions and abbreviations apply.

3.1.1

ECDIS

IEC 61 play and information system’ (ECDIS) means a ngvigation
informaty with adequate backup arrangements, can be accepted as
complyi >-date chart required by regulation V/20 of the 1974 |SOLAS
Conventi ays selected information from a system electronic navigationpl chart
(SENC)| with positional information from navigational sensors to assist the mariner jn route

plannin? and route monitoring, and by displaying additional navigation-related infofmation.
The referencegeodeticdatumisWGSS=84

3.1.2

SENC

System Electronic Navigational Chart (SENC) means a database resulting from the
transformation of the ENC for appropriate use, updates to the ENC by appropriate means, and
other data added by the mariner. It is this database that is actually accessed for the display
generation and other navigational functions, and which is the equivalent to an up-to-date
paper chart. The SENC may also contain information from other sources
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3.1.3

ENC

Electronic Navigation Chart (ENC) means the database, standardized as to content, structure
and format, issued for use with ECDIS on the authority of government authorized
hydrographic offices. The ENC contains all the chart information necessary for safe navigation
and may contain supplementary information in addition to that contained in the paper chart (
e.g. sailing directions ) which may be considered necessary for safe navigation. The content,
structure and format of the ENC are specified in IHO S-57 Edition 3 including the associated
ENC product specification

3.1.4
ENC test-data-set
a standprdized data set supplied on behalf of the International Hydr
(IHO) that is necessary to accomplish IEC testing requirements for ECQD
is encoded according to the IHO S-57 ENC product specificafi
information based on IHO S-52 appendix 1. The specific requireme
annex H

update
D 61174

3.1.5
consistrnt common reference system
sensor |nput data, providing identical and obligatory/ref
heading, bearing, speed, velocity, etc. and horizonta| d
integrated navigation system

to position,|course,

ence \pe
i ub-systems within an

to differen

3.1.6
degrade
reduce the information content of

3.1.7

primary chart-informati

coastlines, own ship's| sa € aids to
navigatipn, as further d i i 1.3, 1.4
and 2.3|only. Se ' patures,
to be uged.

ECDIS

ENC

EPFS onic position fixing system

EUT Equipment under test

HSC Highspeedcraft

IHO International Hydrographic Organisation
SENC System electronic navigational chart
™ True motion

N UP North up

4 Performance requirements

4.1 General

The performance of the shipborne radar (or HSC radar) shall not be inferior to the
performance requirements adopted by the IMO in MSC.64(67) Annex 4 Radar (or A.820(19)
HSC radar) as specified in IEC 60936-1 and IEC 60936-2 respectively.
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411 Quality assurance

The Administration shall require that the manufacturers have a quality control system audited
by a competent authority to ensure continuous compliance with the type approval conditions
(SOLAS Chapter V / Regulation 18.5).

4.2 Display requirements
4.2.1 Display conflict

It shall not be possible for radar maps to be displayed at the same time as SENC navigational
information. However, the navigational lines, other than those used for maps, and symbols
given in_IEC 60936-1, annex C. clauses C.3. C.4 and C.5 are permitted. provided there is no
conflict petween these sets of information.

Raster pautical charts (RNC) are not applicable for chart radar.

4.2.2 Display size

The equipment shall provide, without external magnificati
minimurm effective diameter within the bearing scale of r

play with|a radar

4.2.3 Display resolution

The dis ; L where s
is the gmaller dimension of the SENC\informa \ rt area,
s =250 i P mm.)

4.2.4 Display colour

The display shall be mplti-ce f and the
SENC ipformation sha 5 information is permitted to be in shades of
grey. Q

4.3 Display of SE

4.3.1

Selecte e Sy Electronic Navigation Chart (SENC) information shall be
displayd vay\thatthe radar and plotting information is not masked, obs¢ured or
degradd

4.3.2 SENC: informration brilliance

The SENCunformation brilliance-shall be ar’l}incf_ahlo hy the user at any time.

4.3.3 Display functionality and response time

The radar functionality and response time shall not be adversely affected by the SENC
information.

4.3.4 Primary chart-information set

The SENC information made available for use on a radar display shall at least include
coastlines, own ship's safety contour, dangers to navigation and fixed and floating aids to
navigation. This set of information shall be known as the ‘primary chart-information set’.

The radar shall be capable of displaying the ‘primary chart-information set’” of SENC
information. Any additional SENC information as specified by the manufacturer shall meet the
requirements of this standard.
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The radar shall present the ‘primary chart-information set’ of SENC required at any time by
dedicated controls or primary access in an associated menu.

4.3.5 Selection of parts of SENC for display

From the radar display the mariner shall be able to select those parts of the SENC, which can
be made available and the mariner requires to be displayed.

The selected parts of SENC shall be displayed with minimum reduction of the information
content.

It shall be possible to suppress or remove all SENC information with a_momentary control

function[ and it shall be possible to remove all SENC information from thefradaindisplaly at any
time by [a dedicated control or primary access in an associated menu.

It shall Pable to
the rada : ¢ rmation,
for example prohibited and restricted areas, spot soundings,\etc., b j bl items
such as e autions,
shall be

If a fac 3 vith an object by cursor
enquiry 2N ' he radar video areal Where
this faci h which
it is as only be
present

4.4 Sluperimposition (

For the

4.4.1

Referen ted and
in the same referep

A consi Bntenna
position ropriate
informati

4.4.2

The whol€ effective radar display area shall contain the available radar and SENC
informatiorr—The SENCmformationmstrattmot bedisptayedoutsidethisarea; untessthere is a

clear indication of the radar display area limit, for example bearing scale.

4.4.3 Matching and adjustment

In case of any deviations between the chart image and the radar image through detectable
causes, manual adjustment of the SENC shall be possible. Any manual adjustment shall be
clearly indicated as long as it is activated. Reseftting shall be possible in a simple manner.

a) The SENC information shall match within appropriate tolerances the range scale,
orientation and projection of the radar information.

b) The radar with chart facilities shall provide an indication if the SENC information is
displayed at a larger scale than contained in the ENC.
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4.4.4

Priority in the display

The display of radar information shall have priority. (See 4.3.)

Provided the functional requirements in 4.3 and 4.4.6 a) are met, all methods of presentation
are permitted.

4.4.5

Stabilization

The equipment shall be capable of appropriately stabilising the radar image, ARPA, ATA and
EPA vectors and SENC information. The operating mode shall be clearly indicated.

a) The
met

be given.

b) If the position sensor fails or is switched off, the SENC info
autgmatically within 1 min. An alternative position informati

DR,

c) If the azimuth stabilization sensor fails or is switched/0

rem
d) The

4.4.6
a) The

b) Radpr/ARPA, ATA and EPA
recdgnisable as such.

c) In the case of a detegtable

info

raddr fails while SENC information is ‘setected,/a clear visual indication shall be d

rnative

SENC information mav ha maintainad Ar ra intradiicad hy cvvitohioredn an oIt
oo HHoOH O —ay o e—+HataH e a— o e e auce o y—SwWherirg ot

nod of stabilization only by operator action. A clear indication of the acti

bved automatically within 1 min.
display of SENC information is permitted in a

mation), the fnc ion ©

de shall

moved
oran-C,

shall be

clearly

f SENC
). If the
splayed

in th

45 C

4.51

a) Radprb p surfaces in the SENC information shall be in the same basic
colouy:

b) Diffe greater
than

c) Day|and.night mofes shall be provided. The colours provided shall be documentgd in the
operator’s handbook.

d) If land colour infill is used it shall be in a different colour to the water colour (or, if used, a
different shade of grey).

e) If the SENC information covers only part of the radar video area, the limitations for SENC
information shall be clearly indicated when SENC information is present.

f) For borderlines between No-Data, Official-Data and Non-Official-Data, the appropriate line
styles defined in S-52 shall be used.

g) For areas in which no data are provided the NO-DATA-Pattern according to S-52 shall not
be used.

h) If Non-Official-Data are used a clear indication shall be given to the user according to
S-52.
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4.5.2 Chart symbols and colours

At least the simplified chart symbols shall be displayed, using size, shape and colour as
specified in annex A of this standard which is based on IHO S52 Appendix 2.

4.6 Presentation
4.6.1 SENC availability

The SENC information shall be available, as a minimum, for TM, N UP mode on 3 nm, 6 nm
and 12 nm range scales. Presentation of SENC information is permitted in other presentation
modes. If other display modes and range scales are provided, the same requirements shall be
met for presentation of SENC information, as for the minimum requirements—_

4.6.2 New chart latency

After a|change of range scale or upon radar origin resetting, that is
incompatible with the selected radar presentation in use gha and an
indicatign given until the new chart is fully displayed. The ne splayed
within 1D s of this suppression occurring.

4.6.3 Own ships turn

The equipment shall be capable of operatln i G information cont{nuously

displaygd in the presence of a turn. T
craft, apd 20 °/s at a speed of 70 kt
which SENC information is available.

0 kt for SOLAS chapter V
pdes for

4.6.4 SENC latency

While the SENC information is’x i ] i Ve itioni ghall not
exceed [the time requines < . turning
rate of RO rpm or 1,5 scanner

turning [

a) All interfaging 8 iti i r SENC

4.7 |

b) If nq/suitable NEEC 61 i [ i , i i may be

4.8

Alarms’ and Trdications

If an operational alarm for crossing a safety contour is provided it shall conform to the ECDIS
standard as defined in IEC 61174.

The input from the position sensor and SENC shall be on the same geodetic datum (WGS84).
An alarm shall be given if this is not the case.

4.9 Ergonomics

The ergonomic requirements of IEC 60945 and IEC 60936-1 or IEC 60936-2 as appropriate,
shall apply.

4.10 ENC issue status

The date and number of last update affecting the cells currently in use and the edition number
and date of issue of the ENC shall be available.
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4.11 Installation matters

Alignment matters and their means of adjustment and limitations shall be included in the
manufacturer’s manual. The manual shall include qualitative information on the limitations of
accuracy caused by the antenna(s) location, and the relative geographic antenna position,
with respect to the SENC information.

5 Methods of testing and required test results

This clause defines the type test methods and results required ensuring that equipment
complies with the requirements of clause 4.

5.1 Jeneral conditions of measurement and definitions

The eqipment under test (EUT) shall be tested to IEC 60936-1 or IEC 6
tests to|the general requirements of IEC 60945 shall be carrigs
meets these technical requirements. The equipment shall co
IEC 60945 appropriate to its category or evidence of prior testi

The ma
manufa

For the

— perf C 60936

performance check. See annex B;

— perfprmance test — For.radar EUT for the
purposes of IEC 60945%.

— by inspection — a visual

— ‘cledr indication’ o b of the
antenna sca@

— standard operatip ple TM,
N UP.

The EN burce of

SENC infor

All radaf m ared by the manufacturer with SENC information shall be exercised

An [IEC i face simulator is required capable of transmitting valid and| invalid

messagps with correct and incorrect checksum.

5.1.1 Test site

Tests will normally be carried out at test sites selected by the type test authority. The
manufacturer shall, unless otherwise agreed, set up the equipment and ensure that it is
operating normally before type testing commences.

5.2 General tests

5.2.1 Quality assurance
(See 4.1.1)

Test by inspection of the manufacturer’s documentation.
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5.3 Display tests

5.3.1 Display conflict
(See 4.2.1)

By observation.

5.3.2 Display size
(See 4.2.2)

By measurement and inspection.

5.3.3 Display resolution

(See 4.2.8)
From information supplied by the manufacturer, verify that the re jor_defined_in[4.2.3 is
met.

5.3.4 Display colour
(See 4.2.4)

By obsgrvation.

5.4 Display of SENC information S
(See 4.3)

5.4.1 Display degradation test

(See 4.3.1)

5.41.1 Objective

To show that the selec
plotting displays<>

5413 Results required

The requirements of 4.3.1 shall be met.
The test shall be repeated at all other range scales where the SENC information is provided.

5.4.2 SENC information brilliance
(See 4.3.2)

Check that the SENC information brilliance is adjustable.


https://iecnorm.com/api/?name=896b31ba3fc754d27d7636e48387fca9

60936-3 O IEC:2002(E) -13 -

5.4.3 Display functionality and response time tests
(See 4.3.3)

5.4.3.1 Objective

To check functionality and response time.

5.4.3.2 Method of test

Use the method of test in 5.4.1 with additionally the following:

a) switch the radar to all other modes and range scales for which SENC information is

pro\ided;
b) add]to the ‘primary chart information set’ all other SENC informatio

¢c) move the cursor, rotate the EBL and change the VRM, change
true

5.4.3.3 Results required

The radar functionality and response time shall be a
and IEQ 60872 radar plotting series of standards as

5.4.4 Primary chart information set
(See 4.3.4)

By inspg¢ction.

5.4.5 Selection of par
(See 4.3.%)

By inspg¢ction of tb: E
5.5 Superimpositi

(See 4.4)

5.5.1
(See 4.4.

By insp
guidanc

5.5.2 Display area

60936 rads

d;
ative to

r series

oks for
ystem’.

(See 4.4.2)

By inspection.

5.5.3 Matching and adjustment
(See 4.4.3)

5.5.3.1 Objective

Test of SENC and radar matching.
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5.5.3.2 Method of measurement
a) Using SENC information covering the area surrounding 70° N or S, simulate own ship
position to 70° N or S respectively. Set range scale to 12 nm.

b) Measure, using the radar tools (EBL/VRM and or cursor) the range and bearing to 4 points
in the chart. The 4 points shall be situated at a range between 10 and 12 nm and bearings
of 45°, 135°, 225° and 315° with a bearing tolerance of £5°.

c) Check by observation that manual adjustment of SENC information is available, that an

indication is given and that resetting is simple
N bearing

5.5.3.3 Results required

The megasurements, using the radar tools, shall be within 0,25 nm in ra
as compared to those taken from the SENC information.

5.5.4 Priority in the display
(See 4.4.4)

No further test is required as already done in 5.4.2.

5.5.5 Stabilization
(See 4.4.%)
Repeat|5.4.2 functional test while exe i ation at 12 °/s and 30 kt, for

equipment complying with IEC 60936- ng with
IEC 60936-2, for at least 20 consecutiye scans.

Results|required: the cha nt, after

each raflar update. The

5.5.6 Indepe s
(See 4.4.6)

Test angl inspect 2

56 C
(See 4.5)

5.6.1
(See 4.5.

Using the\test data set (and annex A) and by inspection.

5.6.2 Chart symbols and colours
(See 4.5.2)

By inspection and using annex A.

5.7 Presentation tests
(See 4.6)

5.7.1 SENC availability
(See 4.6.1)

By observation.
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5.7.2 New chart latency

(See 4.6.2)

5.7.21 Method of test

a) Repeat 5.4.1.

b) Select other range scales supporting the SENC information.

5.7.2.2 Results required

Check that the SENC information is suppressed and that there is an indication until the

required data has been generated. The new SENC information shall be fully displayed within
10 s.

5.7.3 Own ships turn
(See 4.6.8)

By obsgrvation during 5.5.5

5.7.4 SENC latency

(See 4.6.4)

5.7.4.1 Method of test

Repeat test 5.5.5 and after 1 min stop

5.7.4.2 Results required

The SENC positioning laté e rgdar scan.

5.8 Interfacing tes
(See 4.7)

a) Alli 62 shall be tested in accordance with the relevant
ann gnnex C of IEC 61162-1.

b) Any on IEC 61162 standards shall be tested to the appropriate
IEC

c) Alldg aces shall be tested in accordance with the documentation provided by the

ndications tests

59 AIIarms andi
(See 4.8)

Verify that an alarm is generated when the vessel is going to cross the safety contour within
the time specified by the mariner.

Test by demonstration that an inappropriate datum (i.e. non-WGS84) is alarmed.

5.10 Ergonomic tests
(See 4.9)

Check that the EUT complies the ergonomic requirements of IEC 60945 and IEC 60936-1 or
IEC 60936-2 as appropriate.
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5.11 ENC issue status
(See 4.10)

Check the availability of date / number of update / issue number and date of issue of the
SENC information on the display

5.12 Installation handbook checks
(See 4.11)

Check that the manufacturer’s installation and operation manual includes appropriate
cautions, setting up, commissioning and other installation matters.

@%
8
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Annex A
(normative)

Specification of chart symbols and colours to be used

A.1 Minimum SENC information.

The minimum SENC information to be made available shall be the ‘primary chart-information
set’ as grefimed—n3-1:

A1.1 Primary chart information set

The chdrt features and symbols that make up the ‘primary chart i i sed on
those defined in source documents of IEC 61174 and IHOSS5 jiven in
Table A}1.

Table A.1 — Specification reference for

Specification Based on Iur Size
IEC 6 74 See A.1.2
Feature an
or Symbel

1 Fixedand floating A to N AN 9x

2 Coast|ines 1. \> 2x
2.1 lland (area fill) - <§§A1 -

3 Own ghip’s safety contour ( 1. Clearl ifferentiated from coastlines | 4x
3.1 $hallow side (area% x i r than radar background -

3.2 Deep side yrféf\fill s radar background -

4 Dangdrs to navig}ﬁy{%\\/\ \/@ See A.1.3 Symbol 4x
Lines 2x

5 Chart poundary \}7.7 2x
5.1 Nocha ea II) - -

5, i.e. at
our.

A.1.3 Colours

The colours shall be compatible with those of a radar map as given in annex C of IEC 60936-1
and are related to those in IEC 61174.

Where grey is used for certain features, the shade shall be chosen to distinguish between
their respective features and radar information.

A.2 Presentation of chart symbols

The display presentation of chart symbols shall be within the SCAMIN and SCAMAX range as
given in the ENC.
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