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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

participate in this preparatory work. International, governmental agd non
with the IEC also participate in this preparation. The

two organizations.

YYas nearly as possible, an

2) The formal decisions or agreements of the IEC on tee X
i sal committee has representation

international consensus of opinion on the re

divergence between the |
indicated in the latter.

5) The IEC provides no m

equipment declargti\to bs_i
6) Attention is draw
of patent rights. Thé |E

International ¢ ' has been prepared by IEC technical committee 80:
Maritime navgat : mmunication equipment and systems.

The I[ECL6093 hich this is part 1, replaces IEC 60936 published in 1988, in order
to reflect tb epients of the International Maritime Organization (IMO). This part of

the series contains some of the IMO specific requirements.

This consolidated version of IEC 60936-1 consists of the first edition (1999) [documents
80/235/FDIS and 80/249/RVD] and its amendment 1 (2002) [documents 80/341/FDIS and
80/346/RVD].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 1.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

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 the contents of the base publication and its amendments will
remain unchanged until 2003. At this date, the publication will be

* 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e withdrawn;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 AlS-targets. Due to_the fact that AIS is a
new navigation system, the process of the evaluation of different proposals for the presentation™ef AIS information
on the bridge is still ongoing. A final decision about AIS presentation can only be dtawn afteNfunctional and
operational evaluation of related research projects. In this respect the symbols foKAIS tgrgets giwen in Annex
C.5.2.2 No. 2.3, 2.4, 2.5 are provisional and subject of future decision.

O
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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

This International Standard specifies the minimum performance requirements, methods of

hich, through reference in this text,
, For dated references, subsequent
amendments to, or revisions of\|any of\tf tications do not apply. However, parties to

The following normative documents coptai QVisiQ

applying the most.rec editi f the ative documents indicated below. For undated

references, the ition of the ive
and IEC maintainxegjs ' id International Standards.

ve navigation and radiocommunication equipment and systems —
tomatic tracking aids (ATA) — Methods of testing and required test
results

IEC 60872-3:2000, Maritime navigation and radiocommunication equipment and systems —
Radar plotting aids — Part 3: Electronic plotting aid (EPA) —Performance requirements —
Methods of testing and required test results

IEC 60936-3:2002, Maritime navigation and radiocommunication equipment and systems —
Radar — Part 3: Radar with chart facilities — Performance requirements — Methods of testing
and required test results

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
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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 61996:2000, Maritime navigation and radiocommunication equipment and systems —
Shipborne voyage data recorder (VDR) — Performance requirements — Metheds of testing and
required test results

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

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

IMO A.861:1997, Performance standars

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

IMO MSC SN/Circular 19%;

edition g}
ITU:1997, Radio g

ITU-R M.628-3:19

IHO S-52 appendix 2X997, 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 Ilevels 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.
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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 1SO 9000 series standards as applicable.

3.3 (A4/3.1) Range performance

clutter give a clear indication of:

3.3.1 (A4/3.1.1) Coastlines

At 20 nautical miles when th
At 7 nautical miles whe

3.3.2 (A4/3.1. urfa

At 7 nautical miles a

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
additional range scales shall be either smaller than 0,25 nautita
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

and which has to be displayed there
identifiers, vectors) or because of some

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

3.5.6.1 Facilities may be
antenna offsets .
displayed on the

3.5.7 (A4/3.3.7)

3.5.7.1 (A4f
and the echo §

3.5.7.2 (A4]3 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 mandatory~ange scales six
range rings shall be provided; and

3.6.2 (A4/3.4.2) An electronic variable range marker (VRN
provided with a numeric readout of range. This r
Temporary overlaying of the data fields is permj

meeting the same requirements may
outs shall be provided.

3.6.3 (A4/3.4.3)

3.6.4 (A4/3.4.4) NTi xc ) of range rings and range markers shall be maintained when
the display is of j

3.6.5 (A4/3.4.5) ; ¢ e fixed range rings shall not be greater than the
maximum permissible\tf BSS O ¢ heading line.

ge scales, it shall be possible to set the variable range marker
with thelreqrirad B ision within 5 s in all cases. A range that is set by the user shall not
change au 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) fo 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_heading_indicator.

3.8.4 (A4/3.6.4) It shall be possible to vary the brilliance of the EB b
separate or combined with the intensity of other markers. It sh € 1 epiove the
EBL completely from the screen.

3.8.5 (A4/3.6.5) The rotation of the EBL shall be possible~in bo ifections continuously or
in steps of not more than 0,2°.

3.8.6 (A4/3.6.6) The numeric readout of the 2k ‘ 3. shall be displayed with at
least four digits including one after the deci K dout shall not be used to

3.8.7 (A4/3.6.7) A bearing A o, ORthé display shall be provided. Linear or
non-linear bearing scales ; ol

3.8.8 (A4/3.6.8) , S division marks for at least each 5 degrees,
with the 5 degree~an arly distinguishable from each other. Numbers
shall clearly ide < 4 division.

3.8.9 (A4/3.6.9) /K & ] 0 measure the bearing relative to the heading line in

%’ possible to move the position of the EBL origin away from the
gint on the effective display area. By a fast simple operation it shall

shall be possibte to display 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
1,6 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

(10 m?2) targets both situated at the same range between 50 % an
mile range scale, and separated by not more than 2,5° in bearin

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

3.10 (A4/3.8) Roll or pitch

20 rpm. The equipment shall start and operate
2100 knots. Alternative methods of scanning are
inferior.

antenna rotation rate §

satisfactorily in rejative
permitted provi

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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