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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION EQUIPMENT
AND SYSTEMS — RADAR —

Part 1. Shipborne radar — Performance requirements —
Methods of testing and required test results

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organizatig

participate in this preparatory work. International, governmental
with the IEC also participate in this preparation. The 3\ €
Organization for Standardization (ISO) in accordance with cpgfditi & agreement between the
two organizations.

international consensus of opinion on the reJevant suhjects\swice /ea sal committee has representation
from all interested National Committees.

2) The formal decisions or agreements of the IEC on att?rs expressy’as nearly as possible, an

3) The documents produced have the form of ré i internatiopial use and are published in the form

4) In order to promote international unificatin IE Natio a Com |ttees undertake to apply IEC International
indicated in the latter.

5) The IEC provides no marki
equipment declared to

6) Attention is dra h
of patent rights.

The IEC 609 ' his is part 1, replaces IEC 60936 published in 1988, in order
to reflecjAt i of the International Maritime Organization (IMO). This part of
the serie owe of the IMO specific requirements

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

FDIS Report on voting

80/235/FDIS 80/249/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.
Annexes A, B, C and D form an integral part of this standard.

Annex E is for information only.
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A bilingual version of this standard may be published at a later date.
The committee has decided that this publication remains valid until 2003.

At this date, in accordance with the committee’s decision, the publication will be

e reconfirmed;

e withdrawn;

« replaced by a revised edition, or
¢ amended.

NOTE Annex C.5.2.2 of this standard contains symbols for the display of AIS- targets Du to theNact that AlIS |s a

operational evaluation of related research projects. In this respect the symbol
C.5.2.2 No. 2.3, 2.4, 2.5 are provisional and subject of future decision.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION EQUIPMENT
AND SYSTEMS — RADAR —

Part 1. Shipborne radar — Performance requirements —
Methods of testing and required test results

1 Scope

methods of
inferior to

This International Standard specifies the minimum performance requiremen

The following normative ¢ , which, through reference in this text,

constitute provisions ,of \thi 936. For dated references, subsequent
amendments to, or reyisi ications do not apply. However, parties to
agreements baseg\on this“paxt are encouraged to investigate the possibility of
applying the mo@c i ative documents indicated below. For undated
references, the |

IEC 60872-2; ) ime navigation and radiocommunication equipment and systems —
Radar plotting = : Automatic tracking aids (ATA) — Methods of testing and required test
results

IEC 60872-3, Maritime navigation and radiocommunication equipment and systems — Radar
plotting — Part 3: Electronic plotting aid (EPA)1)

IEC 60936-3, Maritime navigation and radiocommunication equipment and systems — Radar
Part 3: Shipborne radar with chart facilities — Methods of testing and required test resultsl)

IEC 60945:1996, Maritime navigation and radiocommunication equipment and systems
General requirements — Methods of testing and required test results

IEC 61023:1999, Maritime navigation and radiocommunication equipment and systems -
Marine speed and distance measuring equipment (SDME). Performance requirements
Methods of testing and required test results

1) To be published. Documents
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IEC 61162 (all parts), Maritime navigation and radiocommunication equipment and systems —
Digital interfaces

IEC 61174:1998, Maritime navigation and radiocommunication equipment and systems -
Electronic chart display and information system (ECDIS) — Operational and performance
requirements, methods of testing and required test results

IEC 61209:1999, Maritime navigation and radiocommunication equipment and systems —
Integrated bridge systems (IBS) — Operational and performance requirements, methods of
testing and required test results

IEC 61996, Maritime navigation and radiocommunication equipment and systems — Shipborne
voyage data recorder (VDR) — Performance requirements — Methods of testing and required
test resultsl)

ISO 9000 (all parts), Quality management and quality assurance staptia

IMO A.477:1981, Performance standards for radar equipment

IMO MSC.64 (67):1996, Annex 4 —
equipment

IMO:1997, Internation

edition Q
ITU:1997, Radio 0

ITU-R M.628-3:19

IHO S-52 appendix 2X1997, Colour and symbol specifications for ECDIS

3 Performance requirements

The radio frequency of operation of the equipment shall at all times be within the limits
defined in the ITU Radio Regulations.

At the World Radio Conference in 1997, the ITU modified Appendix S3 of the Radio
Regulations to include maximum permitted spurious emission power levels for
radiodetermination services. This Appendix S3 references ITU-R M.1177, a recommendation
on measurement methods for spurious emissions of radar systems, as guidance for the
measurement of the required levels.

1) To be published. Documents
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ITU-R M.1177 has been used as the basis for the development of annex D, which presents a
detailed method of measurement for spurious emissions of shipborne radar systems.

3.1 (A4/1) Introduction

In addition to the general requirements contained in resolution A.694, all radar installations
shall comply with the following minimum requirements.

3.2 (A4/2) General

3.2.1 The radar equipment shall provide an indication, in relation to the ship, of the position
of other surface craft and obstructions, and of buoys, shorelines and navigational marks, in a
manner that will assist in navigation and in avoiding collision.

3.2.2 Quality assurance

The radar shall be designed, produced and documented
the ISO 9000 series standards as applicable.

ylying with

3.3 (A4/3.1) Range performance
The operational requirement under normal propagat veh the radar antenna is

mounted at a height of 15 m above se p ] t shall in the absence of
clutter give a clear indication of:

3.3.1 (A4/3.1.1) Coastlines

At 20 nautical miles when t
At 7 nautical miles whe

3.3.2 (A4/3.1.

At 7 nautical miles &

The surface objects specified in 3.3.2 shall be clearly displayed from a minimum horizontal
range of 50 m from the antenna position up to a range of 1 nautical mile, without changing the
setting of controls other than the range selector.

The minimum range is the shortest distance at which, using a mandatory range scale of not
more than 1,5 nautical miles, a stationary target ahead is still presented separately from the
point representing the antenna position.
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3.5 (A4/3.3) Display

3.5.1 (A4/3.3.1) The equipment shall provide, without external magnification, a daylight
display with a minimum effective diameter within the bearing scale of not less than:

3.5.1.1 (A4/3.3.1.1) 180 mm on ships of 150 GT and more but less than 1 000 GT;
3.5.1.2 (A4/3.3.1.2) 250 mm on ships of 1 000 GT and more but less than 10 000 GT;
3.5.1.3 (A4/3.3.1.3) 340 mm on ships of 10 000 GT and upwards.

3.5.2 (A4/3.3.2) The equipment shall provide the following set of rangé s
0,25, 0,5, 0,75, 1,5, 3, 6, 12 and 24 nautical miles.

ales of display:

3.5.3 (A4/3.3.3) Additional larger and smaller range scales 5 ided.> These
additional range scales shall be either smaller than 0,25 nautital h
nautical miles.

3.5.4 (A4/3.3.4) The range scale displayed and the dis
clearly indicated at all times.

3.5.5 (A4/3.3.5) Within the effective
information which pertains to the use

3.5.6 (A4/3.3.6) The origi
and shall not be delayed.

3.5.6.1 Facilities may be_proyided to
antenna offsets . to\the copming psition)y If used, a clear indication shall be permanently
displayed on the

3.5.7 (A4/3.3.7) ’ isplays)are permitted but the following requirements shall be met:

3.5.7.1 (A4f choes shall be displayed by means of the same basic colours
and the 5 L 2 be displayed in different colours.

3.5.7.2 (A4r53 Additional information may be shown in different colours.

3.5.7.3 Day and night colours shall be provided.

3.5.8 (A4/3.3.8) The radar picture and information shall be readable under all ambient light
conditions. There shall be a means of adjusting monitor brilliance. If a light shield is
necessary to facilitate operation of the display in high ambient light levels, then means shall
be provided for its ready attachment and removal.

3.5.9 (A4/3.3.9, 3.3.10) Radar with "chart" facilities

These IMO requirements address options that are not mandatory. They are included in
IEC 60936-3.
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3.5.10 (A4/3.3.11) Frequency band

The frequency band in use shall be indicated to the operator as X-band or S-band, as
applicable.

3.6 (A4/3.4) Range measurement

3.6.1 (A4/3.4.1) Electronic fixed range rings equally spaced from the origin shall be
provided for range measurements as follows:

3.6.1.1 (A4/3.4.1.1) on the range scale 0,25, 0,5, 0,75 nautical miles at least two and not
more than six range rings shall be provided; on each of the other mandatgry~ange scales six
range rings shall be provided,; and

3.6.4 (A4/3.4.4) ~NTh
the display is of
3.6.5 (A4/3.4.5) & e fixed range rings shall not be greater than the
maximum permissbl& tf BSS O heading line.

3.6.6 (AA3 scales, it shall be possible to set the variable range marker
with the ecision within 5 s in all cases. A range that is set by the user shall not
change au YheH the range scale is changed.

3.6.7 It shall be possible to vary the brilliance of the fixed range rings and the variable range
markers, and to remove them independently and completely from the display.

3.7 (A4/3.5) Heading indication (heading line)

3.7.1 (A4/3.5.1) The heading of the ship shall be indicated by a continuous line on the
display with a maximum error of not greater than +1°. The thickness of the displayed heading
line shall not be greater than 0,5° measured at maximum range at the edge of the radar
display, when the display is centred. The heading line shall extend from the trace origin (own
ship’s position) to the edge of the display. A bearing scale shall be provided to give an
indication of the heading to within £1° (when the display is centred).

3.7.2 (A4/3.5.2) Provision shall be made to switch off the heading indicator (heading line)
by a device which cannot be left in the "heading line off" position.
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3.7.3 (A4/3.5.3) A heading marker (line or mark) shall be displayed on the bearing scale.

3.8 (A4/3.6) Bearing measurement

3.8.1 (A4/3.6.1) An electronic bearing line (EBL), shall be provided with a numeric readout
of bearing to obtain within 5 s the bearing of any object whose echo appears on the display.

3.8.2 (A4/3.6.2) The EBL shall enable the bearing of a target whose echo appears at the
edge of the display to be measured with a maximum error of the radar system, excluding
sensor errors, of not greater than +1°.

3.8.3 (A4/3.6.3) The EBL shall be displayed on the screen in such a w
distinguishable from the heading indicator. It shall not be thicker than the

3.8.4 (A4/3.6.4) Itshall be possible to vary the brilliance of the EB b
separate or combined with the intensity of other markers. It sha ¢ 1 emiove the
EBL completely from the screen.

3.8.5 (A4/3.6.5) The rotation of the EBL shall be possibleNn bs irections continuously or
in steps of not more than 0,2°.

3.8.6 (A4/3.6.6) The numeric readout of the U 3, shall be displayed with at
least four digits including one after thé j : dout shall not be used to
display any other data. Temporary overlay ¢ fields Js permitted. There shall be a
positive identification of whether the beax l atfve bearing or a true bearing.

3.8.8 (A4/3.6.8)

with the 5 degreg~ana
shall clearly ide '

e-division marks for at least each 5 degrees,
carly distinguishable from each other. Numbers

% possible to move the position of the EBL origin away from the
own shig_to K a5 Rint on the effective display area. By a fast simple operation it shall
be possible~to s e ZBL origin back to own ship’s position on the screen. On the EBL, it
shall be possibte to digplay a variable range marker.

3.8.11 Additional EBLs meeting the above requirements may be provided, in which case
separate identifiable readouts shall be provided. These may be centred on own ship or off-
centred.

3.8.12 (A4/3.6.10) A minimum of two independent lines or sets of parallel index lines shall
be provided, independent of, and clearly distinguishable from, an EBL. They shall also be
clearly distinguishable from map lines. They shall be fully adjustable independently in both
range and bearing, with accuracy defined according to 3.6.3 and 3.8.2.
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3.9 (A4/3.7) Discrimination

3.9.1 (A4/3.7.1) Range

The equipment shall be capable of displaying as separate indications on a range scale of
1,5 nautical miles or less two small similar (10 m2) targets, in the absence of clutter at a
range of between 50 % and 100 % of the range scale and on the same bearing, separated by
not more than 40 m in range.

3.9.1.1 The discrimination shall be maintained when the display is off-centred.

3.9.2 (A4/3.7.2) Bearing

3.9.3 Side-lobes
The picture quality shall not be adversely affected by

3.10 (A4/3.8) Roll or pitch

pm. The equipment shall start and operate
%100 knots. Alternative methods of scanning are

antenna rotation rate $

satisfactorily in relative
permitted provi -@

To suppress un » i ected echoes in blind arcs, sector blanking of the

3.12.1 . shall be provided to enable the display to be stabilised in
azimuth by a ss, or its equivalent in performance. The accuracy of alignment
with the compas nsmission shall be within 0,5 degrees with a compass rotation rate

of 2 rpm (12°/s).

3.12.2 (A4/3.10.2) The equipment shall operate satisfactorily in the head-up unstabilised
mode when the azimuth stabilisation is inoperative. An alarm shall be given within 5 s of this
failure.

3.12.2.1 The display shall revert to head-up mode after approximately 1 min of azimuth
stabilisation becoming inoperative.

3.12.2.2 Any functional limitations shall be explained in the documentation.

3.12.3 Head-up (unstabilised) and North-up (stabilised) display modes shall be provided.
Additionally, a course-up (stabilised) display mode may be provided, in which case the
bearing scale shall be true and referenced to the course when the mode is selected.
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3.12.3.1 There shall be a positive indication of the display mode in use.

3.12.4 (A4/3.10.3) The changeover from one display mode to the other shall be possible
within 5 s and shall achieve the required bearing accuracy.

3.13 (A4/3.11) Performance monitoring

3.13.1 (A4/3.11) Means shall be available, while the equipment is used operationally, to
determine readily a significant drop in system performance relative to a calibration standard
established at the time of installation. A significant drop in performance shall be an overall
reduction of 10 dB or more.

3.13.2 (A4/3.11) Separate means shall be provided to check that the
tuned in the absence of targets.

3.14 (A4/3.12) Anti-clutter devices

echoes from sea clutter rain and other forms of precipH
from other radars. It shall be possible to adjust mapua
controls. In addition, automatic anti-clutter controls
capable of being switched off.

a) if they operate by
position; or

b) if they oper
the device inopefati

3.15.1 (A4/3.13.1) Availability

3.15.1.1 After switching on from cold, the equipment shall become ready to be fully
operational within 4 min.

3.15.1.2 A standby condition shall be provided from which the equipment can be brought to
an operational condition within 15 s.

3.15.2 (A4/3.13.2) Controls

Operational controls shall be accessible and easy to identify and use. Controls shall be
identified (see annex B) and easy to operate. (See |IEC 60945).
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The equipment shall be capable of being switched on and off and operated from the master
display control position.

It shall be possible to vary the brilliance of the fixed range rings and the variable range
markers and electronic bearing lines and to remove them independently and completely from
the display.

For radars with additional synthetic information (e.g. target identifiers, vectors, navigational
information), means shall be provided capable of removing this additional information from the
screen by dedicated controls or primary access in an associated menu.

3.16 (A4/3.14) Operation with radar beacons and SARTs

3.17.1 (A4/3.15.1)
motion. In true motio
automatically reg
provided. The true

ground stabil t/n he
to that required by

tcuracy and discrimination of the display shall be at /east equivalent
thig performance standard.

3.17.4 (A4/3.15.4) Speed and distance measuring equipment (SDME) providing the ship’s
speed through the water to the radar shall be capable of providing the speed in the fore and
aft direction (in the ahead direction).

3.17.5 (A4/3.15.5) The ground-stabilised input shall be two-dimensional. It may be
provided from the SDME, where a two-dimensional SDME is fitted, from an electronic
position-fixing system, or from radar tracked stationary targets. The speed accuracy shall be
in accordance with the requirements of A.824 and IEC 61023.

3.17.6 (A4/3.15.6) The speed (3.17.4, 3.17.5 or 3.17.7), type of input (3.17.5) and
stabilisation (3.17.3) in use shall be displayed. For compatibility purposes, data used and
displayed shall be matching combinations of: SOG/COG or HDG/SPD in the ahead direction.
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3.17.7 (A4/3.15.7) Itshall also be possible to input the ship's speed manually from 0 (zero)
knots to 30 knots in steps of not more than 0,2 knots.

3.17.8 (A4/3.15.8) Provision shall be made for manual input of set and drift. An indication
that this provision is applied shall be given. The values shall be accessible.

3.18 (A4/3.16) Interference from magnetic fields

After installation and adjustment on board, the bearing accuracy as prescribed in this
performance standard shall be maintained without further adjustment, irrespective of the
movement of the ship in the earth's magnetic field. The effect of external magnetic fields shall
be sufficiently restricted to ensure that performance is not affected. Effective_means shall be
provided for the operator to degauss or to employ an equivalent techniqg are applicable,
to reduce the observable effect of external magnetic fields.

3.19 (A4/3.17) Radar installation

The radar installation, including the antenna, shall be in such a man e that the performance

of the radar system is not substantially impaired. Guidanc
manufacturer’s documentation.

3.20 (A4/3.18) Failure warnings (alarms) and st

3.20.1 If there is any detectable rea
invalid, an adequate and clear alarm

a) azimuth;

b) heading line;
c) trigger;

d) compass;

e) SDME; Q

f) electronic positig ); or invalid;

g) radar video.

Picture free e ot refreshed) shall not occur when any of the seven events in
3.20.1 0 additional input to the radar system fails

3.20.2 Afa ents the update of a radar picture shall clear the radar display area

and an appropri m shall be given.

3.20.3 Functions and data that depend on a failed sensor or signal shall be indicated or
inhibited.

3.20.4 If the radar is installed as part of an integrated system (see IEC 61209), containing a
centralised alarm capability, suitable interfacesl) (see IEC 61162), if not internal, shall be
provided so that the audio alarm can be suppressed remotely whilst the visual indication
remains on the radar (see also 3.22.2).

3.20.5 Failure alarms shall be displayed in the order of occurrence. The acknowledgement
shall only acknowledge each alarm in order.

1) Output: Radar status (Operational/failed) 1EC 61162 — ALR.
Input: Suppress local ‘audible’ alarm for radar status only IEC 61162 — ACK. Documents
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3.21 (A4/4) Multiple radar installations

3.21.1 (A4/4.1) Where two radars are required to be carried they shall be so installed that
each radar can be operated individually and both can be operated simultaneously without
being dependent upon one another. There shall be an indication of the radar and frequency
band selected.

3.21.2 (A4/4.1) When an emergency source of electrical power is provided in accordance
with the appropriate requirements of chapter 11-1 of the 1974 SOLAS Convention, both radars
shall be capable of being operated from this source.

3.21.3 (A4/4.2) Where two radars, or more, are fitted, inter-switching—facilities may be
provided to improve the flexibility and availability of the overall radar instdllation

3.21.4 (A4/4.2) They shall be so installed that failure of either raga
radar to be adversely affected.

3.22 (AA4/5) Interface

3.22.1 (A4/5.1) The radar system shall be capable ofTe , from equipment
such as gyrocompass speed and distance measurment ey ip ent RDME) and electronic

3.22.3 (A4/5.3) If an y i2 « provided they shall be in accordance with
international standards (se€ .

3.22.4 If no su@w 82 i s¢ Is available, another appropriate interface may be
used.

3.22.5 The equi e capable of providing a dedicated buffered output for screen
video (see | $1996) and associated synchronisation signals. A description

of the oupult the manufacturer’s documentation.

3.22.6 An optional Ydead-man’s handle" output port facility is permitted as long as such a
facility does not affectradar performance.

3.22.7 An interface conforming to IEC 61162-3, for input of data for the display of AIS
symbology may be provided.

3.23 (A4/6) Navigational information

The radar display shall be capable of presenting in graphical form, positions, navigational
lines and maps, in addition to the radar information (see annex C). It shall be possible to
adjust these points, lines and maps relative to a geographical reference. The source of the
graphical information and the method of geographical referencing shall be clearly indicated.

Navigation information affected by azimuth stabilisation shall be suppressed after
approximately 1 min of the in-use stabilisation sensor becoming inoperative.
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3.24 (A4/7) Plotting

Plotting facilities selected from the three possible options shall be provided with the radar as
follows:

3.24.1 (A4/7.1) Ships which are fitted with an electronic plotting aid shall be fitted with an
"electronic plotting aid” for manual direct plotting as defined in IEC 60872-3.

3.24.2 (A4/7.2) Ships, which are fitted with an auto tracking aid, shall be fitted with an
"auto tracking aid" as defined in IEC 60872-2.

3.24.3 (A4/7.3) Ships, which are fitted with an automatic radar plotting af
fitted with ARPA with a minimum effective diameter of 250 mm as defingd

ARPA), shall be
5Qlution A.823

3.26 (A4/8) Eo

3.26.1 (A4/8.1) 0
accessible and i S

s standard the following functions, shall be directly

— On/off swits - Gain

— Standhy — Presentation mode

— Monftg ] : — Anti-clutter sea

— Contrast (v ded and where applicable) — Variable range marker

— Tuning (if manvg — Marker (cursor)

— Range selection — Acknowledge alarm (where provided)
— Anti-clutter rain — Vector true / relative (where provided)
— Electronic bearing line — Pulse length (where provided)

— Dimmer for panel illumination (where applicable)

Inappropriate pulse lengths shall be either inhibited or clearly indicated.

These functions may be executed by:

— dedicated controls;
— primary access in an associated menu;
— alternative solutions which meet the functional requirements.

Documents

Document Sharing Hub

Full document details: IEC 60936-11999


http://www.avadocuments.com/doc/iec-60936-1-1999
http://www.avadocuments.com/doc/iec-60936-1-1999

-18 - 60936-1 O IEC:1999(E)

3.26.2 (A4/8.2) The following functions, shall be continuously variable or in small, quasi-
analogue steps:

— Monitor brilliance Anti-clutter sea

— Tuning (if manual) Variable range marker
— Anti-clutter rain — Marker (cursor)

— Electronic bearing line Gain

3.26.3 (A4/8.3) The settings of the following functions shall be readable in all light

conditions:

— Dimmer for panel illumination (where applicable) — Tuning (if mankg
— Gain — Anti-cluttersa

— Anti-clutter sea — Monitor_briliahceé

The control of the dimmer and monitor brilliance may be_losated ™a
(feel or touch) means.

Rd \adjusted by tactile

3.26.4 (A4/8.4) For the following functions, additiopnal
provided. The use of the automatic mode shall be_indicat
being switched off:

autoatic\ adjustment may be
dtor and be capable of

— Monitor brilliance
— Anti-clutter rain

3.26.6 Display 0: info
A clear and logica

data fields is per

expected shall beNnclkded in the equipment handbook.

3.27.2 Means shall be provided to prevent scanner rotation for maintenance and other
purposes.

4 Methods of testing and required test results

This clause defines the type test methods and results required to ensure that equipment
complies with the requirements of clause 3.
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