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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 IBC (International Electrotechnical Commission) is a worldwide organizatig omprising
all national electrotechnical committees (IEC National Committees). The object\o promote
interngtional co-operation on all questions concerning standardization in t fields. To
this ehd and in addition to other activities, the IEC publishes International ration is
entrudted to technical committees; any IEC National Committee ipterested in with may
participate in this preparatory work. International, governmental s liaising
with fhe IEC also participate in this preparation. The ernational
Organfization for Standardization (ISO) in accordance with cg ween the
two orjganizations.

2) The fprmal decisions or agreements of the IEC on Y as nearly as posgsible, an
internfitional consensus of opinion on the re sal committee has reprgsentation
from gll interested National Committees.

3) The dpcuments produced have the form of rée i indernatiopal use and are published ip the form
of stapdards, technical reports or guides and they are\ace National Committees in that sefse.

4) In order to promote international unificatign, IEC_Nati0 a Comn |ttees undertake to apply IEC International
Standprds transparently to the maximum) exte 3 rds. Any
divergence between the IEC be clearly
indicafed in the latter.

5) The IEC provides no marki e for any
equipment declared to

6) Attentjon is dra h e subject
of patent rights.

Internat iftee 80:

Maritim

The IEQ his is part 1, replaces IEC 60936 published in 1988, |in order

to refleg of the International Maritime Organization (IMO). Thig part of

the serigs Q) owme of the IMO specific requirements.

The tex i andayd 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.

new navigation system, the process of the evaluation of different proposals for the presentatian of formation
ional and
in Annex

NOTE ?nex C.5.2.2 of this standard contains symbols for the display of AlS-targets. Dule to theNact(thdt AlIS is a

on the bilidge is still ongoing. A final decision about AIS presentation can only j
operationpl evaluation of related research projects. In this respect the symbol
C.5.2.2 Np. 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

This Infernational Standard specifies the minimum performance requirémen
testing pnd required test results for conformance to performance standar
those rgquired by IMO resolution MSC.64 (67), Annex 4. In additiop
resolutipn A.694 and is associated with IEC 60945. When a requixeme
different from that of IEC 60945, the requirement in this standapd™s

This stgndard does not include the optional performance fequi
selected parts of SENC information. These are specified-+a_E

All text
Annex 4
are indi

2 No

The foll
constitu
amendnpents to, or revisi

bwing normative ¢

e provisions ,of \hi 936. For dated references,
ications do not apply. However, p

methods of

in

, which, through reference in t

sub

erior to
of IMO
pdard is
e.

Sition of

b4 (67),
umbers

his text,
sequent
hrties to

agreements baseg\on this“paxt are encouraged to investigate the possjbility of
applying the m i ative documents indicated below. For pndated
referenges, the la i \ tive documents referred to applies. Members of ISO
and IEQ maintain reg Xeli alid International Standards.

IEC 608 ;499 itIn avigation and radiocommunication equipment and sygtems —

Radar | ] F : matic radar plotting aids (ARPA) — Methods of testing and

required

IEC 608
Radar g
results

e navigation and radiocommunication equipment and Sy
: Automatic tracking aids (ATA) — Methods of testing and requ

5tems —
red test

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.
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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 recarder (VDR) — Performance requirements — Methods of testing and required

test resliltsl)

ISO 9040 (all parts), Quality management and quality assurance staptaxds
IMO A.477:1981, Performance standards for radar equipment

t of the
ids

IMO A.
Global

IMO A.8§
IMO A.8
IMO A.8§

IMO M9 Dr radar

equipme
IMO MS

IMO:1997, Internation olidated

edition Q
7, Radio 0

ITU-R M.

ITU:199
brs
ITU-R M.
ITU-R M stems

IHO S-5

3 Per

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.
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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.

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

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

3.3.1 [A4/3.1.1) Coastlines

At 20 nautical miles when t
At 7 nauitical miles whe

3.3.2 [A4/3.1.

At 7 nalitical miles a

Of 3,56 m

objec pecifiea 3-3-2 shall be clea displayedfromaminimum—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

3.5.1.2

3.5.1.3

(A4/3.3.1.1) 180 mm on ships of 150 GT and more but less than 1 000 GT;

(A4/3.3.1.2) 250 mm on ships of 1 000 GT and more but less than 10 000 GT;

(A4/3.3.1.3) 340 mm on ships of 10 000 GT and upwards.

3.5.2
0,25, 0,

3.5.3
addition
nautical

3.5.4
clearly

3.5.5

informa
and wh
identifie

3.5.6
and shd

3.5.6.1
antennd
displayd

3.5.7

3.5.7.1
and the

3.5.7.2

3.5.7.3

3.5.8 (

3.5.9 (

A473°3.2) T1he equipment shall provide the following set of range sc&les or|display:
b, 0,75, 1,5, 3, 6, 12 and 24 nautical miles.
A4/3.3.3) Additional larger and smaller range scales These
al range scales shall be either smaller than 0,25 na than 24
miles.
A4/3.3.4) The range scale displayed and the dis shall be
ndicated at all times.
A4/3.3.5) Within the effective contain
tion which pertains to the use oidance
fch has to be displayed there . target
rs, vectors) or because of some other
A4/3.3.6) The origi e linear
Il not be delayed.

‘ sate for
offsets . g, PQSItion)y If used, a clear indication shall be permpanently
d on the
A4/3.3.7) e met:

colours

Day and night colours shall be provided.

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.

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 thghr-sixrargerirgs—shall-be-provided—on-each-of-the-othermandatgrrranrge-sgales six

range rings shall be provided,; and

3.6.1.2
shall be|provided at the same range intervals on the mandatory ra

3.6.1.3 | Any number of range rings is allowed on the optio

3.6.2 (A4/3.4.2) An electronic variable range markKer (VRN]) X ing phall be
provided with a numeric readout of range. This r b er data.
Temporpry overlaying of the data fields is permj q ical mile,
there shall be only one zero before A} y ‘ itjona imarkers
meeting the same requirements may e read-
outs shall be provided.

3.6.3 (A4/3.4.3)
range of an object to be gieasured Wi 5 € ] ] ange of
the scale in use, or 30 m, Whict

3.6.4 (A4/3.4.4) ~NTh ~ ange rings and range markers shall be maintaingd when
the disglay is of ]

3.6.5 e fixed range rings shall not be greater than the
maximui heading line.

3.6.6 ge scales, it shall be possible to set the variable ranggd marker
with the (8 ecision within 5 s in all cases. A range that is set by the user ghall not
change i 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

markerd, 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 (A436- he—B Fret—be—disptaye % clearly
distinguishable from the heading indicator. It s icator.
3.8.4 (A4/3.6.4) It shall be possible to vary the brilliance of the EB ay be
separatp or combined with the intensity of other markers. It sha ove 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 bel|used to
display lany other data. Temporary overlay ¢ fields s permitted. There shall be a
positive|identification of whether the beax l ative bearing or a true bearing.

3.8.7 (A4/3.6.7) A bearing 3 display shall be provided. llinear or
non-lindar bearing scalesnay b ided. adanpicture shall be within this scale

3.8.8 (|A4/3.6.8) The be
with thq 5 degreg~ana
shall clearly ide <

3.8.9 f s ibly to measure the bearing relative to the heading line in
head-ug ' ! dtive to North in the stabilised modes.

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 [rom the
Rint on the effective display area. By a fast simple operatiof it shall
BL origin back to own ship’s position on the screen. On thg EBL, it

be posgi ; »
possibte_to display a variable range marker.

shall be

3.8.11 |Additional EBLs meeting the above requirements may be provided, in whith 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.

392 A4l 7 2N Ragarina
.. S~ Searg

The equipment shall be capable of displaying as separate indications simall similar
(10 m2)|targets both situated at the same range between 50 % an gautical
mile rarjge scale, and separated by not more than 2,5° in bearin

3.9.3 $ide-lobes
The picfure quality shall not be adversely affected by

3.10 (A4/3.8) Roll or pitch

The pern
+10 deg

1g up to

3.11 (A4/3.9) Antenna sgan

The sc3 y ith. The
antenng rotation rate $ e a pm. The equipment shall start and|operate
satisfacgorily in refative S ; %100 knots. Alternative methods of scanhing are
permittedprovi Y e is\g@at inferior.

To sup » ected echoes in blind arcs, sector blanking| of the
transmi ; S blanking shall be clearly indicated on the display.

3.12 (A

3.12.1 4/3. h shall be provided to enable the display to be stabfised in
azimuth ) ss, or its equivalent in performance. The accuracy of alignment
with the nsmission shall be within 0,5 degrees with a compass rotatjon rate
of 2 rpm (42°1s).

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 tis\g¢orrectly

tuned in the absence of targets.

3.14 (A4/3.12) Anti-clutter devices

3.14.1 |(A4/3.12.1) Suitable means shall be prowded 16 BIESSI hwanted

echoes |from sea clutter, rain and other forms of precipiati 9 ms and

from other radars. It shall be possible to adjust mapua i-clutter

controlg. In addition, automatic anti-clutter controls shall be

capablg of being switched off.

3.14.2 |Adjustment of anti-clutter cQntro i y ded as

continugus adjustment

Addition , ent are

acceptaEle on condition thats

a) if thpy operate by i : be inoperative in the fully left ¢r down
posifion; or

b) if they oper | render
the dlevice inOopefati

An indig

3.14.3 ted at a

height { of sea

clutter, B

3.15 (A

3.15.1 [(A473.13.1) 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 (A43H4)—Operatronmrwithr

3.16.1 beacons
and 9 G S,
3.16.2 [ing in a
horizon positive
indicatid

3.16.3 ies, which
might p

3.16.4 include
instructi e radar
controls

3.17 (A

3.17.1 |(A4/3.15.1) . g ind true
motion.|In true motio a0 (8 ship reaches the offset limit, the display shall
automatfically reg Shall be
provided. nautical
miles to

3.17.2 and not
more th

3.17.3 ) sea or
ground uivalent
to that nequired by this performance standard.

3.17.4 <A413-154)—Speedarddistance measurning eguipment (SPMEprovidingthe 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
providedi for the operator to degauss or to employ an equivalent technigue, whage applicable,
to redude the observable effect of external magnetic fields.

3.19 (A4/3.17) Radar installation

The radar installation, including the antenna, shall be in sugh i @rmance
of the radar system is not substantially impaired. Guidanc 1 : iven in the
manufagturer’'s documentation.

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

3.20.1 |If there is any detectable rea ; brator is
invalid, lan adequate and clear alarm (% k the operator. As a mlinimum,
clear a’I-Irms shall be given to the operato | j

uth;

b) headgling line;

a) azi

c) trigder;
d) comjpass;

e) SDNE; Q

f) electronic positig ); or invalid;

g) radd

Picture : ot refreshed) shall not occur when any of the seven ejvents in
3.20.1 dc 3 additional input to the radar system fails.

3.20.2 ol ents the update of a radar picture shall clear the radar display area,
and an I

3.20.3 i i ' mdicated 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.
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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 he other

radar to be adversely affected.

3.22 (AA4/5) Interface

3.22.1 |(A4/5.1) The radar system shall be capable ¢ from equipment

such as : SDME) and electronic
positiont-fi z agérds (see |IEC|61162).
The so ing™\displayed. Additionpl other

suitable|interfaces are permitted.

3.22.2 |(A4/5.2) external
sensor |is absent or invalid. The radar 3 bssages
concerning the quality of the_i :

3.22.3 |(A4/5.3) If an y i2 . provided they shall be in accordafpce with
internatfonal standards (se ‘

3.22.4 |If no su@ may be
used.

3.22.5 [ screen
video (s $1996) and associated synchronisation signals. A description

of the o the manufacturer’s documentation.

3.22.6 |An optional \dead-man’s handle" output port facility is permitted as long as| such a
facility ¢

3.22.7 ' i =3; i ' 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

"electronic plotting aid” for manual direct plotting as defined in IEC 60872-3.

with an

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 AL —Ships—which-arefittedwith-anautematicradarplotting-aa~-ARPA ~shall be
fitted with ARPA with a minimum effective diameter of 250 mm as defin idn A.823
and in IEC 60872-1. The second radar shall be fitted with at least an "
3.24.4 |(A4/7.4) Ships of 10 000 gross tonnage and more sha s with a
minimumn effective diameter of 340 mm as defined in resolutio P-1.
3.24.5 |(A4/7.5) Target trails

It shall ynthetic
afterglolv. The trails may be either relative or tr tion thextfails shall be tque. The
true tralls may be sea or ground stabilise targets
and shall be capable of being switche justable
and be ¢apable of being reset.

3.25 Standard names — abbreviatio

The stapdard names, abb 8, where
approprjate, shall be use

3.26 (A4/8) Eo

3.26.1 |(A4/8.1) 0 s standard the following functions, shall be| directly
accessiple and i o

—  On/off swits - Gain

— Stan — Presentation mode

- Mo — Anti-clutter sea

— Confrast ded and where applicable) — Variable range marker

— Tuning, (if manva — Marker (cursor)

— Ranpe.selection — Acknowledge alarm (where pravided)
— 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;

—  prim

ary access in an associated menu;

— alternative solutions which meet the functional requirements.
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— Monitor brilliance

— Tuning (if manual)

— Anti-clutter rain

— Electronic bearing line

3.26.3 (A4/8.3)
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The following functions, shall be continuously variable or in small, quasi-

Anti-clutter sea

Variable range marker

Marker (cursor)
Gain

The settings of the following functions shall be readable in all light

conditions:
— Dimmer for panel illumination (where applicable) — Tuning (if mankg
— Gain — Anti-clutter i

— Antitclutter sea

The control of the dimmer and monitor brilliance may be_losated ™a S tactile

(feel or touch) means.

3.26.4 |(A4/8.4)
provide

— Monitor brilliance

— Anti-plutter rain

3.26.5 [(A4/8.5)

situated| on the left and rigk

data fields is per

3.27 S

3.27.1
that ove
from the

expecteld shallhbe~

being switched off:

3.26.6 |Display o: info
A clear fand logica 2 8 belds shall be provided. Temporary overlayinjg of the

may be
pable of

If discrete { hall be
SO

e antenna shall be possible only when the beam is scanning} except

ay be provided for maintenance purposes. The maximum d|stances
radio frequency radiation levels of 100 W/m2 and 10 W/m3 can be
clided in the equipment handbook.

3.27.2 "WMeans shatt—be provided to prevent scanmner rotation for maimtenance 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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4.1 General conditions of measurement and definitions

All the general requirements of IEC 60945 shall be carried out on the sample equipment
under test (EUT) to verify whether the EUT meets these technical requirements. The
equipment shall comply with those requirements of IEC 60945 appropriate to its category, i.e.
"protected” (from the weather) or "exposed" (to the weather).

The manufacturer shall declare which equipment or units are "protected" or "exposed". The
manufacturer shall declare the "preconditioning" required before environmental checks.

Where test requirements are given in a non-quantitative manner, the results shall be the

aggregate obtained over a number of observations.

For the purposes of this standard the following definitions shall apply:

a) Perflormance check: reconfiguration of the EUT and checking tiie visual
chegks that the system is still operative for the purposes of : E). This
shal| include the operation of the gain, tune, clutter, EB lities to
conffrm normal operation.

b) Performance test: for radar EUT, shall be ide for the
purp i nex E).

c) Byi

d) Cled antenna
scar

e) Star d in the
true peed of
10 k

4.1.1 [rest site

Tests will norm@ garriee \sites selected by the type test authority that can

present|an over N’ 0 ' for the

specifiefd tests. The b ~ unless otherwise agreed, set up the equipment and

ensure that it is > f

4.1.2

During ut 15 m

above the s

4.1.3 [resttargetsfor range performance

Unless otherwise specified, the effective echoing area of test targets and the target distances
and heights used to determine conformity with this standard, shall be referred to a point
source target presenting an effective echoing area of 10 m2 at the relevant frequency, at a
height of 3,5 m, and at a distance of 2 nautical miles, by the method described in annex A.

4.1.4 Sea state

Range performance measurements shall be conducted using a test target in a calm sea
(sea state 0 or 1). Measurements may be taken in other sea states, but in case of conflict,
measurements taken at sea states 0 or 1 shall take precedence.
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Where tests relating to the radio frequency are specified, these shall be carried out only at the

nominal

operating radio frequency of the equipment, unless otherwise specified.

4.2 Power supply, cabling distances and technical information

The supply voltage applied to the equipment during the tests shall be the nominal voltage,
and a.c. supplies shall be at nominal frequency, unless otherwise specified.

4.2.1 Sub-system separation

4.2.1.1'|‘ When equipment with separate transmitter and antenna is tested in ascordahce with

this stapdard, the transmitter / receiver shall be connected to the anten of-feeder.

The dis h which

the tran iption, is

type tes facturer

shall su

4.2.1.2 testing

authorit equipment must be

separat listance

request

4.2.2

4.2.2.1 to be

properly

4.2.2.2 hined to

ensure

4.2.2.3

4.3 (3

4.3.1

A test t shall be

used ag I be set
|0 radar

scans.

such thTt the reference target paints between 8 out of 10 radar scans and 10 out of !

Then, as far as is practicable, coastlines and ships shall be observed during the tests, to

confirm

4.3.1.1

the detection and display of objects described in 3.3.

Results required

The equipment shall give a clear indication of the test target.

Where objects described in 3.3 are included in the test, they shall be clearly indicated on the

radar di

splay.
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4.3.2 Method of measurement — Excess performance

This method of measurement is only required if the method of measurement according to
4.10.2 is used for roll and pitch performance. The test target used in 4.3.1 shall be used for
this test. The tune, gain and clutter controls of the radar shall not be adjusted from that set
above. A variable attenuator shall be inserted in the antenna feed. The attenuation applied
shall be gradually increased until the test target paints 5 out of 10 radar scans.

4.3.2.1

Results required

The excess performance in dB measured shall be recorded in the test report for later use in
the roll and pitch performance test of 4.10.3.

4.4 (3

4.4.1

With the
approxﬂn

h the radar antenna. The range at which the

approad
present

For this

and, affer adjustment, a test target shall be vis)

mile wit

4.4.2

The minimum range shal

measur

45 (3

4.5.1

4) Minimum range

Method of measurement

bd separately from the antenna position on the d

measurement the range selector and the

Results required

pd shall be records

5) Display
o

The eff
rigid ru
examing

4.5.2

The effd

4.5.3

3572 -3.5.8/3.5.11) Method of measurement

radar adjusted within its specification in such

range and at 1

The requirements shall be checked by inspection during operation of the equipment.

4.5.4 Results required

rget at

pbved to

5 to be

only may be adjusted

nautical

listance

t with a
hall be

The equipment shall comply with the requirements of 3.5.2, 3.5.3, 3.5.4, 3.5.5, 3.5.6, 3.5.7,
3.5.8 and 3.5.10.
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4.6 (3.6) Range measurement
46.1 (3.6.1,3.6.2, 3.6.4, 3.6.5, and 3.6.7) Method of measurement

The requirements shall be checked by measurement and inspection during operation of the
equipment.

4.6.2 Results required

The results shall comply with the requirements of 3.6.

4.6.3 (3.6.3) Method of measurement — Accuracy

and v iabIL range
iate.“ANlgdast one

Using the "standard operating mode", the accuracy of the range rin
marker [shall be measured using known targets or other means as
known tprget shall be checked on each range scale up to 24 nautic

4.6.4 Results required

The resllts shall comply with the requirements of 3.6.3.

4.6.5

Using the "standard operating mode" ime . 5ing the
variable irfg rfjother means as appropriate.

4.6.6

A range
shall be

ithin 5 s of switching on a VRM and
scale in use, whichever is greater.

4.7 (3
4.7.1

The requi ‘ f iag indigation shall be checked by inspection. The thickness of
the hea

4.7.2

The heddi

4.8 (38y,\Bearing/measurement

4.8.1 (3.8.1, 3.8.2) Method of measurement
Using the "standard operating mode", with zero own ship speed, the overall accuracy of taking

bearings by the radar equipment shall be measured by comparing the actual bearings of
identifiable point targets with bearings obtained using the radar equipment.

The comparison shall be made at sample bearings distributed over 360°.

The distance of each target from the radar antenna shall be between 80 % and 100 % of the
range scale in use.
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The measurement can be made by:
a) using a single point target positioned at a series of known bearings relative to the radar
antenna pedestal; or

b) taking the radar bearing of a series of point targets at known surveyed bearings around
the radar antenna pedestal; or

c) using two point targets of angular separation of approximately 45° with respect to the
radar antenna. The apparent variation in angular separation of the two targets, due to
rotation of the radar antenna pedestal in 10° steps covering 360°, shall be measured.

4.8.1.1 All means provided by the radar equipment for taking bearings shall be checked.

4.8.2 Conformity with other requirements of 3.8 (except for 3.8.1, 3.2 3.8-%2) phall be
checked as appropriate by visual inspection.

4.8.3 Results required

A bearipng shall be capable of being taken within 5 s @ he EBL pnd the

maximum bearing error shall not exceed £1°.

4.8.4 (3.8.12) Parallel index lines

4.8.4.1 | Method of measurement

The presence, operation and accuracy oh
and measurement.

lines shall be checked by ingpection

4.8.4.2 | Results requiref

The par direments of 3.8.12.

49 (3

4.9.1

49.1.1

The radgr’s seito\a range scale of 0,75 nautical miles. Two test targets of equjal radar
cross-se¢sti ’ 5 m height shall be placed on the same bearing with respeft to the
radar aptenna istafce of between 0,375 nautical miles and 0,75 nautical miles, and

other by a distance of not more than 40 m. The rain control fand the
effectivg pulse length of the radar shall be set to their minimum values. The sea gnd gain
controls| shiall be adjusted to show separation of the two targets on the display for af least 8
out of 10 antenna scans.

4.9.1.2 Repeat the test with the display off-centred.
4.9.1.3 Results required

The test targets shall be displayed separately on the radar display. The measured separation
of the two targets shall be recorded in the test report.
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4.9.2 (3.9.2) Bearing discrimination
4.9.2.1 Method of measurement

The radar shall be set to the range scale of 1,5 nautical miles. Two test targets of equal radar
cross-section of 10 m2 at 3,5 m height shall be placed at the same distance from, and
separated in bearing with respect to, the radar antenna. The measurement shall be made at
display inter-cardinal points =5°, i.e. 40° to 50°, 130° to 140°, etc. The distance shall be
between 0,5 and 1 nautical mile range.

The rain control of the radar shall be set to its minimum value. The sea and gain controls shall
be adjusted to show each of the two targets on the display for at least 8 out of 10 antenna
scans. The angular separation between the two targets shall be decreased unti_they gease to
be displayed separately. The linear distance between the two targets shall be asured and

the angle calculated with respect to the known range of the test target
4.9.2.2 | Results required
The andular separation at which the targets cease to be digy 2 exceed
2,5°. Thie angular separation of the two targets shall be recs 3port.
4.9.3 [3.9.3) Antenna side-lobes
4.9.3.1 | Definitions
a) Antg of the
ante
b) Sidd ally decreasing main beam pattern of
mor¢ than 2 dB.
4.9.3.2 | Method of me
The horjzontal r' far field
region ¢r in a regid nominal
operatirlg radio freg ne radio
frequen
4.9.3.3
The far [fi to one-
way prq hall be
recorde
TFabte+—FEHeetive-stde-tobes
Position relative Maximum power relative
to maximum of main beam to maximum of main beam
Degrees dB
Within 10 -23
Outside £10 -30

4.9.4 Compliance by alternative methods to meet the above requirements may be
demonstrated by measurements of the antenna radiation pattern, and submission of
processing methods for achieving the required results.
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4.10 (3.10) Roll and pitch performance

This shall be determined by measurement of the vertical radiation pattern together with the
results of excess range performance tests of 4.3.2.

Alternatively, compliance with the requirements of 3.10 may be demonstrated by tilting the
antenna first in the fore/aft axis and then in the port/starboard axis and verifying that the test
target in 4.1.3. continues to present a clear indication.

The minimum range requirement of 3.4 is tested by the method of 4.4 without applying roll
and pitch.

4.10.1 pefinition

The antenna vertical radiation pattern is a graph to show the tive\respon of the

antenng plotted against angular displacement in the vertical plane.

4.10.2 Method of measurement

The vertical radiation pattern (one way) of the radar anten red either in the
far field| region or in a region that can be referencg it. be carried oyt at the
nominall operating frequency of the equipment and als ¢ er_ahd lower limits of the

radio frgquency tolerance declared by the manuf@

4.10.3 Results required

Where ¢ to the requirements of 3.3 hps been
determi ethod (e.g. by increasing tHe range
of the test target), in theAests of 4 vertical radiation pattern shall pe such
that any reduction betwes izontal, and the response in arly other
directiop, within +10° ot be more than the measured| excess
performpnce. :

Where attenuationvi ceive path or the transmit path in the test ¢f 4.3.2,
the atte hall be halved. Alternatively, if the test targetfused in
the test < 8 on at a distance of not less than 2,8 nautical mijes (see
annex A ar N iatioq pattern shall be not more than 3 dB down, in any direction
within + PP

4.11 (3.

4.11.1

The an nnn/pnrlncfnl combination -shall be plnrnd in—a wind-tunnel r‘npnhln of prnrh Cing an

air stream of up to 100 knots (51,5 m/s). The antenna motor shall be provided with a power
source at its nominal voltage and frequency.

Where appropriate, only the antenna/pedestal combination shall be used in this test. The rate
of scan of the antenna shall be measured for all rotation speeds declared by the
manufacturer. For an antenna using a.c. power supplies, the test shall be made at a nominal
frequency and voltage.

4.11.2 Results required

4.11.2.1 The antenna shall start and run satisfactorily in relative speeds of up to 100 knots
(51,5 m/s).
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4.11.2.2 The antenna scan shall be continuous and clockwise when viewed from above and
automatic through 360° in azimuth, and shall not be less than 20 rpm on all radar range
scales. If a sector blanking facility is provided, blank sector or sectors shall be checked to

confirm that they are clearly identifiable on the display.

4.12 (3.12) Azimuth stabilisation

4.12.1 Method of measurement

The display presentation mode of the radar shall be set to North-up and to course-up, if
provided. The output from a compass, or compass simulator, shall be applied to the radar.
The heading change shall be applied in a clockwise direction and shall increase from 0°/s to

12°/s in[approximatety 3 5.

The rotation rate of 12°/s shall be applied for at least 60 s and
appeargnce of the heading line. At the next appearance of the
alignmelnt in degrees shall be recorded.

The measurement shall be repeated by applying the hegd
direction.

The dis
repeatefl.

Finally,
display

The requirements of 3.12.

4.12.2 Results requir,

4.12.2.1] The ali e

ped pfter an
[grror in

an anti-clpckwise

ve tests

and the

4.12.2.4 Changeovg ation mode to another (e.g. North-up to Hhead-up)

shall be| possible
satisfacforily in
docume]

d
for the inclusion of functional limitations.

4.12.2.3 ] of 3.12.2, 3.12.3 and 3.12.4 shall be met.

4.13 (3.13. ance monitor check

4.13.1 Method of measurement

° within 5 s. The equipment shall continue to|operate
e when the compass input is inoperative. The

The overall radar performance shall be reduced by 10 dB using a method appropriate to the

equipment under test.

4.13.2 Results required

It shall be possible to identify an overall reduction in performance of 10 dB or more.

4.13.3 (3.13.2) Tuning

Confirm by inspection that there is a means to check that the equipment is correctly tuned in

the absence of targets.
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4.14 (3.14) Anti-clutter devices
4.14.1 (3.14.1, 3.14.2) Method of measurement

The requirements for anti-clutter devices shall be checked by inspection during operation of
the equipment. If an automatic anti-clutter option is provided, the equipment shall be tested in
both manual and automatic modes.

4.14.2 Results required

The equipment shall comply with the requirements of 3.14. The documentation shall be
checked to show that adequate explanation of the controls is included.

4.14.3 [3.14.3) Test conditions — Range performance in sea clutt

A test tgrget of 50 m2 at X-band shall be provided. The reduced rad S-band

is offsef{ by a corresponding reduction in clutter. The test targe height,

togethef with a radar antenna height of 15 m.

4.14.4 Method of measurement

a) Obsgrve that the clutter field extends to at least nautical
mile[ for S-band.

b) Enspre that the target within th i-clutter
confrol off.

c) Adjd

d) Rep )8 ranges
approximately equally M ang tie extent of the clutter field which may

be yp to a maximum Ot

4.14.5 Automatic.ant
Repeat 4.14with:,t> i

4.14.6

A "clearni

4.15 (1€

4.15.1

The radpnrsystem shall be preconditioned by being disconnected from the power sourge for at
least 1 h. It shall then be reconnected to a power source and switched on. A stopwatch shall
be started. As soon as available the radar shall be set to transmit mode. When the full display
of a radar picture is achieved the stopwatch shall be read.

The radar shall then be set to the standby mode for at least 2 min. The radar shall then be set
to transmit and the stopwatch started. When full presentation of the radar picture is resumed,
the stopwatch shall be stopped and read.

4.15.1.1 Results required

The equipment shall be fully operational from cold within 4 min and shall be brought back to
an operational condition from standby within 15 s.
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4.15.2 Method of measurement

The requirements of 3.15.2 shall be checked by inspection, and use shall be made of each

external control function during the testing of the equipment.

4.15.2.1 Results required

The equipment shall comply with the stated requirements.

4.16 (3.16) Operation with radar beacons and SARTs

4.16.1 The requirements of 3.16.1 to 3.16.3 shall be checked during operation of the

equipmént. Check by both operation and inspection of documentatio
compatible with ITU-R M.824-2 (radar beacons) and ITU-R M.628-3 (S

4.16.2 |Check that the operation with radar beacons and SAR
operato['s section of the manufacturer’'s documentation.

4.16.3 |Results required
The eqU

4.17 (3.17) Display modes

4.17.1 |(3.17) The requirements of 3X7.1\{o
operatign of the equipment.

4.17.2 |(3.17.3)

The display modes describe
simulatgrs (simulator sign

input offown shi@d'g, speedy setand. drif}.

The tes
applied,

th

the

hall \peNn~ascordahce with IEC 61162), in addition to

4.17.5

4.18 (3.18) Interference from external magnetic fields

4.18.1 Method of measurement

adar is

in the

eed log
manual

ilisation

The requirements of 3.18 shall be checked, as far as practicable, by visual inspection and

during operation of the equipment.

4.18.2 Results required

The equipment shall comply with the requirements of 3.18, and the bearing accuracy of the
equipment, as prescribed in the requirements of 3.18, shall be maintained without further
adjustment, irrespective of the movement of the equipment in the earth's magnetic field.
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4.19 (3.19) Radar installation
4.19.1 Results required

Verify that installation guidance to the requirements of 3.19 is given in the manufacturer’s
documentation.

4.20 (3.20) Failure warnings (alarms) and status indications
4.20.1 Method of measurement

Reproduce the failures defined in 3.20. Observe the "alarm" display and note any audible

alarms. [ore—ermore—moving-targets—shal-be—on—display-during-these—testssapd-thely motion
confirme¢d after each test.

As far gs is possible, check that any other failure modes do not p{ody i e, and
that on|[the loss of radar picture update information the radar disp i bd. This
could b¢ simulated by disconnecting the radar video signal from the i eSsor.
4.20.2 Results required

Verify that appropriate warnings are given and that p

4.21 (3.21) Multiple radar installatidns

Where i f 3.21.
4.21.1 Method of measurement

Where inter-switching fachijtie v S UT with
additionjal transceivers i . stem of

the intef-switch to be

Results @

4.22 (3.

4.21.2

The intg

4.22.1

Simulate the Jnput sigpals on the IEC 61162 interface from gyrocompass, SDME ang EPFS,
and if appropriateNan/AlS equipment using HDT for gyrocompass, VBW for SDME aphd GLL,
GLC for| position.

4.22.2 Results required

Check that:

a) the readouts (displayed data), and if appropriate AIS symbology, match the simulated
values;

b) the status data is repeated,;

c) when input data is removed, an alarm or indication results;

d) the source of information is displayed.
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4.22.3 (3.22.3) The IEC 61162 output shall be connected via an interface cable th
the correct electrical loading to a computer capable of displaying the digital messa
message content shall be compared to approved sentence formats appropriate to
device.

1999(E)

at gives
ge. The
a radar

4.22.4 (3.22.4) Confirm that details of any other outputs are given in the manufacturer’s

documentation.

4.22.5 (3.22.5) Confirm the availability of a video output by connection of a compatible

monitor. Confirm that a fault in the monitor does not interfere with the operation of th
Confirm that the manufacturer’s documentation provides information on the video outp

e radar.
ut.

4.23 (3.23) Navigational information

4.23.1 Method of measurement

Enter a|minimum of three way-points, visible on the current ra

4.23.2 Results required

Confirm & than one s
availabl

Check, ioni e conformity to anne
Confirm i ging\are clearly indicated, and ch
with the| i alarm and indication result.
Confirm| that any other fe S 1 nahufacturer's documentation ope
described.

Check hy inputt : 4 nufacturer’s mapping facilities (as desd
the marjual) and sul§ S qts on all appropriate ranges that the requirer

3.23 arg met.

4.24 (3.24)

4.24.1 e
the equipment

4.24.2 |Method asurement and results required

burce is

X C.

bck that

ates as

ribed in
hents of

3.24.4)

Refer talEC 60872-1, |IFC 60872-2 or IFC 60872-3_as appropriate

4.24.3 (3.24.5) Target trails
Check the functionality, for compliance, by operation and inspection.

4.25 (3.25) Standard names - abbreviations and symbols

By inspection.
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4.26 (3.26) Ergonomics
4.26.1 Method of measurement

With the EUT operational, the functions and controls described in 3.26 shall be checked.

4.26.2 Results required

Check that the functions and criteria in 3.26 can be met.

4.27 (3.27) Safety precautions

4.27.1 Method of measurement

The radar equipment shall be set to operate in the condition tha
radiated power from the antenna unit, having due regard to
repetitiqn as may be determined by the range scale in use.

Stop thp antenna scanning for the duration of this tes

the antgnna by means of a radio-frequency radiation
frequengy range in use.

4.27.2 Results required

The ma nsity of
100 W/n tenth of
this pow

4.27.3 (3.27.2)

Check Ry inspection t

4.28 (3) Spuri

4.28.1 Method q

See anij

4.28.2

The lev for the

radiode

4.29 (3.9.3) Antenna horizontal radiation pattern

The purpose is to investigate the quality of the antenna to ensure that picture quality is not
impaired by side-lobes. The figures for the main beam give a method of comparing antennas.

4.29.1 Method of measurement

The horizontal radiation pattern of the radar antenna shall be measured either in the far field
region or in a region that can be referenced to it. This shall be carried out at the nominal
operating radio frequency of the equipment and also at the upper and lower limits of the radio
frequency tolerance declared by the manufacturer.
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4.29.2 Results required

The far field horizontal radiation pattern shall conform to table 2, the figures relating to one-
way propagation only.

Table 2 — Main beam

Power relative to maximum Position relative to Position relative to
of main beam maximum of main beam maximum of main beam
(X-band) (S-band)
dB Degrees Degrees
-3 within +1 within £1.8
£ D
-20 within 2,5
Alternatjve methods of meeting these requirements may be deim 5sion of

measuréments of the antenna radiation pattern and of the
the reqyired results.

W

Chieving
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Annex A
(normative)

Method for relating the radar cross-section (echoing area)
of one radar target with another

A.1 Effect of a change of target size

Where a target of radar cross-section or "echoing area" s; is substituted for s, in the same
circumsganrees—the-corresponding-changetrpowerfrom—pto-prreceivedaelattheradar is
given by:
pi/p2 = si/s2 (A.1)
Hence 10 log (p1/p2) = 10 log (s1/s») dB (A.2)
Examplg 1 When a 30 m2 radar reflector is substitu ) 2 bwer re-
ceived back at the radar will be:
10 lag (30/10
A.2 Effect of a change of distance
Apart from other possible effects desgribe 3 'Iretween
power g, reflected back from a rom the
same target at distance a ON
(A.3)
In decibels, equatjon 0 log (p2/p1) = —40 log (do/d1) dB (A.4)
Example I nce from 2 nautical miles to 3 nautical miles will giVe, apart
orkether Rossible changes described below, a power change of:
—40 log (3/2) =-7,0 dB
A.3 EMectoftargetheirghtandradarheightondiscrete(non=distributed)

targets ("lobing")

In calm to moderate sea states, a radar wave train that is reflected from the sea surface (with
the angle of incidence equal to the angle of reflection) before striking the target will add
vectorially with the wave train that travels directly to the target. This vectorial addition gives
rise to a power enhancement Y seen at the radar. When Y is expressed in decibels it can vary
between the limits +12 dB and —« dB. This is of considerable importance when "discrete" or
"point source" targets are used.

For the 3 cm band (9 410 MHz) and for the 10 cm band (3 050 MHz), values for the
enhancement Y (in decibels) can be read from figures A.1 and A.2. The formulae on which the
values in figures A.1 and A.2 are based are given in clause A.6.
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Question:

Answer:
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Referring to an X-band radar whose antenna height above the sea is 15 m, at
what height above the sea must a physically small 10 m2 target be mounted, at a
distance of 2 nautical miles, in order to give a net effect of 10 m2 at this distance?

This will be the condition where enhancement Y = 0 dB.
By inspection of the curve for 9 410 MHz in figure A.1, the minimum such height is 0,7 m.

A.4 Effects of frequency sensitivity

Certain

physical dimensions of the particular device to its radar cross-section,Kor a trikedtdl corner
reflectof, the radar cross-section varies as the square of frequency.
For exgmple, the performance of a trihedral corner reflector i ¥P dB at
S-band |[compared with X-band. It shall be borne in mind als berating
frequen i
A5 (
Factors normal propagation
conditio hereby one target|may be
compar
Example 4
Question: Ar Cross-
X-band).
2,5 m above sea level, at a distafice of 3
nautical_mile Fating at
How mig#t tf compare
a height
Answer:
=+4,8 dB
4-7,0dB
e) \power change (enhancement) due to lobing at 3 nautical miles
is seerf by inspection of figure A.1 (9 410 MHz, target height 2,5 m) is =110,7 dB
Adding theabove three factors, the fottowinganmswer s ottaimed +8,5 dB

ype O

ATYE s tve witt e mdicated e/foTIyJia T8

BOUE v, a
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A.6 Formulae for figures A.1 and A.2

ATty h, f

Y = 16 sin4 (A.5)
where
hy is the radar height 0  apove the tangent plane to the
h, is the target height 0  e€arth at the reflection point;
f  is the frequency of operation;
¢ is the velocity of microwave propagation;
D is the radar-to-target distance
NOTE Fpr horizontal polarisation only:
In the cgse of the curved earth, the heights h; and h, above the tange from the
correspor|ding heights h, and h; of the radar and target respectively above t¥ proximate
relationships (obtained from geometrical considerations):
hy=h, - (A.6)
and
(A.7)
where d i$ the effective diameté
The formylae do not take thé\ nt, which

will reducg the maximum en

9,

—00,
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036 9 10 11 12

6
5 11
10
9
4
E 3
g 3
'_
0
2 /<>§\
1 (\ \ >
/\\\B\
0 F\/Q/\\
0 1

s () 5
(nauticalmiles)
IEC 1888/99

B) over free-space —
9 410 MHz
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18 036 9 1011 1
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14 n
10
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m
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Target height (m)
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"
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5

IEC 1889/99
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Annex B
(normative)

60936-1 O IEC:1999(E)

Standard names, abbreviations and symbols for control functions
on marine navigational radar equipment

B.1 List of controls

When anvo e fottowing comrofs are used; they 3 BTt relevant
name of abbreviation given in the following list. In addition, they may be gtandard
symbolq. x
~ <\ .
tandard names Standard Standard X NNM
P . .
abbreviations symbols N\ N
OFF OFF 1 Off.%g.\r%eﬁ\\or\i}g@y >
N N
ON ON 2 / On. e.nra or d|s\9{ay
STANDBY STBY 3 (| staaby ™\ N\
L\ N A
NORTH-UP N UP /\4& X Ngrth ét\éfnilis@display mode
AN opisedisplay
HEAD-UP H UP\ \5 \ He\%i-up unstabilised display mode
HEADING LINE OFF HL OFF 6 eadingTine on display to be switched|off
mementarily
VN =
RANGH RANGE V4 \R&ége scale in use. Plus (+) or minus [-)
(\ /\ . to indicate range up or down
N N )

SHORT| PULSE [\ SF(>\ \ 8 Short pulse

LONG PULSE A L M LP\ \ 9 Long pulse

TUNE > { < TBN\E \ N/ 10 Tune

GAIN v( \/‘\ \G@N\\\/ 11 Gain of the receiver

A\

RAIN < \ \ RAIN 12 Anti-clutter rain

SEA /\\ \ \\ \SEA 13 Anti-clutter sea

PANEL N/I AT\QM \ \/PANEL 14 Display panel brilliance

DISPLA RIMC\E\ > BRILL 15 Brilliance of the picture on the display

RANGH RINGS \ RR 16 Fixed range rings on the display

VARIAI?LE RANGE MARKER VRM 17 Variable range marker on the display

ELECTkC?‘I‘:\/ BEAR:?‘I‘G L:I"‘IIE EBL 18 E:Cbtlull;b bcal;llu :iIIC UTT thC dlbp:ay

PERFORMANCE MONITOR PM 19 Performance monitor



https://iecnorm.com/api/?name=0cc522516d8a7ae39e41091f16c178bf

60936-1 O IEC:1999(E) -39 -

B.2 Code of practice for symbols

The following code of practice shall be used when marking radar sets with optional symbols.
B.2.1 The maximum dimension of a symbol shall not be less than 9 mm.

B.2.2 The distance between the centres of two adjacent symbols shall be not less than
1,4 times the size of the larger symbol.

B.2.3 Switch function symbols shall be linked by a line. A linked line infers controlled action.

B.2.4 Variable control function symbols shall be linked by a line, prgferablx am>grc. The
direction of increase of the controlled function shall be indicated.

B.2.5
B.2.6 The various elements of a symbol shall have a fixegA

B.2.7 Multiple function of controls and switch positions inch mbined
symbol.

B.2.8 Where concentric controls or site the symbols shollld refer
to the Igrger diameter control.
B.3 Symbols

B.3.1 The symbols listes gational

radar equipment.

B.3.2 The circl

a) Symbol 8:
b) Sym
c) Sym

d) Sym
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B.3.3 Symbols for controls on marine navigational radar equipment

Symbol Name Explanation Symbol Name Explanation
1 OFF To identify the 6 HEADING | To identify the
"off" position LINE OFF |"heading line"
of the control off position
or switch
2 ON To identify the 7 RANGE To identify the
"radar on" /\ range selection
position of %l switeh
the switch ‘ Q\
3 0 STAND-BY |To identify the | 8 x\? T\ F6 ideftity the
y~ "radar stand-by" § RULS "short pulse
position of the position of
switch the pulse length
selectipn
contro
@
4 NORTH-UP i i 9 % LONG To ideftify the
PULSE "long" pulse
\ positioh of the
pulse length
selectipn
) contro
,\v/\ ‘)\
5 IP'S 10 TUNE To ideftify the
HEAD-U "ship’ "tuningd control"
of presentation l \
Wi
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Symbol Name Explanation Symbol Name Explanation

11 GAIN To identify the 16 RANGE To identify
"gain" control RINGS the maximum

position of the
"range rings
brilliance"
control

12 RAIN To identify the 17 VARIABLE To identify the
position of the RANGE "variable range
"rain" control MARKER marker" control
oT Switch \

13 SEA To identify 18 igentify
the minimum the "electronic
position of ear|ng line"
the "anti-clutter contfol
sea" control

- JAN
14 PANEL b TRANSMIT/ | To identify the
ILLUMI- RECEIVE posifion of the
NATION MONITOR perfgrmance
mon{tor switch
[\N
15 IS
ILLIA
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B.4 Code of practice for standard names and abbreviations

English standard names and abbreviations listed in clause B.5 are not exhaustive.
B.4.1 Upper case and lower case letters may be used.
B.4.2 Full stops and hyphens shall not be used.

B.4.3 Standard abbreviations can be divided when used in menus, for example MAP,
SYMBOL, LINE.

B.4.4 New names and abbreviations may be used for new functions
conflict with clause B.4.

rovided_thiey do not

B.4.5 Names and abbreviations marked with an * are for use.n % in the

radar picture area.

B.4.6 |t is permissible to use a single first letter abbreviatia 3 3 bed with
a second abbreviation, for example T.BRG, L.SPD.

B.4.7 Application

This lisf is intended to be used on n&
equipment type approved after the revise
came into force on 1.1.1999.

radar and electronic|plotting
radar performance dtandard

B.4.8 Dpescriptions

The degcriptions are n

B.4.9 Modes

Relative
dtandard

In ordef to standard
motion—true trai
abbreviqtion for t
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B.5 Marine radar and high speed craft radar

Standard names

Standard
abbreviations

Descriptions

ACKNOWLEDGE ACK Acknowledge or accept, e.g. alarm

ADJUST ADJ Make changes

ALARM ALM Alarm

AUDIBLE AUD Audible, e.g. alarms

AVAILABLE AVAIL Available, e.g. function/sensor available

AUTOMAHC ALTO Automatic—e-g—sea-clutter —

AZIMUTH AZI Azimuth. e.g. azimuth error,;x@(knut/h\st%ed

BACKGHOUND BKGND Background of display /\\ \\

BEARING BRG Bearing /\\ \\ \\/

BUILT-IN TEST EQUIPMENT BITE Built-in test equipr{\ent \\ \ >

CALIBRATE CAL Calibrate, e.(}sk\;{erk{{q;nce\qoni;gr and ftouch

CANCEL CNCL Cancemqa\koww

CENTRH CENT Centr(é m \ \ >

*CHANGE CHG N (%ﬁa\{é@// AN \ 7

CIRCULAR POLARISED CP < \ \\1rc ar p arléed) Tg/ntenna

CLEAR CLR > \Gﬁ:g\&rWata video, synthetics curr¢ntly

re

COMPA$S COMPASé\ (\ C\ngés\}g compass error

CONTRAST ( Qom\ \}or‘lfra}t on display

CORRE(CTION [\ Cka(\ \ Coﬂection

COURSH A L \/\\ES\E \\ \ Course, e.g. next course, new course

COURSH OVER TI-@ G}OU@D OG\\ \\/ Course made good over the ground, e.g. true

COURSH TO STEERV< \/\ CT Course is the direction which a vessel is steeripg

/\ \ or intended to be steered

COURSH-UP A \ \\ N cu Course-up stabilised display mode

CURSOH \\\\C}RS A moveable reference used in reading bearingg
/\ e or a highlighted input point on the screen

DATA \ \ > DATA Data

DATE / \ DATE Date

DAY/NIQHT \/ DAY/NT Day and night, e.g. background, brilliance

DEAD REckoMNNG BR Apostton-based-entrae—course-steeredand-speed

through the water

DECREASE DECR or — Decreasing a value

DEGAUSS DEGAUSS Degauss the display

DEGREES DEG or ° Degree. A measure of angle

DELETE DEL Delete

DISPLAY DISP Display, e.g. radar screen

DISTANCE DIST Distance

DRIFT DRIFT Distance covered solely due to current, tidal stream

and surface drift
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Standard

Standard names abbreviations

Descriptions

ELECTRONIC BEARING LINE EBL Electronic bearing line on the display

ELECTRONIC RANGE ERBL Electronic range and bearing line

ANDBEARING LINE

ENHANCE ENH Enhance, e.g. video

ENTER ENT Enter, e.g. selected data

EQUIPMENT EQUIP Equipment

ERROR ERR Error, e.g. operator, alarm

ESTIMATED POSTTTION EP Estimated position. The positioryderived from DR,
leeway and drift /K V\

EXTERNAL EXT External, e.g. input, alary\\ (\ \

GROUNID STABILISED GND STAB Ground stabilised m9\de\ \\ \ ]

GROUND TRACK GND TRK Ground track < \ \ \ B

GYRO GYRO Gyro /\\ \\ \ v

HEADING HDG Heading, di ctiN Wows of a ghip

ressed-as an\angular displacefnent
60 cJockwise

HEADING LINE HL R rc?éqh\g,{?n)!

/X
HOURS HR <\ %u@ k\)

INCREABE INCR or + \ \\cre&Qa\W

INFORMATION INFO . a&atio

INITIALIEATION INIT N Initia 'SM e.g. starting a process or setting dip
(\\ /\ }arem ers

INTERFERENCE REJECT IR\k \ Interference rejector, e.g. rejection of other ship's radar

rference (pulse to pulse correlator)

INTERSWITCH /\ x Vv\ \\ > Inter-switch function
INPUT \/ \/\\m\ \ S Input

INPUT/ QUTPUT /\\ \@V\V Input/output

NN
KNOTS A \ \\ \QT Knots
*LABEL x \\\\@ Labels used to identify objects, e.g. to manually label
/\ ¥ a plot or target

LEEWAY \ \) LWy Leeway is the effect of wind in moving a vessel bodily
to leeward at right angle to the course steered

LIMIT \) LIM Limit, e.g. the maximum or minimum range of g value

LOG LOG Log, e.g. sensor for determining ship's speed

MAGNETIC MAG Magnetic

MAGNETIC VARIATION MAG VAR Magnetic variation

MANUAL MAN Manual, e.g. acquisition, operation, and system input
and "MAN SPD"

MARKER MKR Marker

MASTER MSTR Master, e.g. display, radar

MAXIMUM MAX Maximum (used before the value)

MEDIUM PULSE MP Medium pulse

MENU MENU Menu. A list of commands and/or options
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Standard names abﬁiaer\}?aatirgns Descriptions

MINIMUM MIN Minimum (before the value or in association with MAX)

MINUTES MIN Minutes (used after the value)

MISSING MISSING Missing, e.g. HL missing

MUTE MUTE Mute or silence, e.g. alarm

NAUTICAL MILE NM Nautical mile

NORMAL NORM Normal

OFFCENTRE OFF CENT Off centre, e.g. off centre set or reset

OFFSET OFFSET Offset, e.g. where EBL is offs;\t(from Mship

OUTPUT ouT Output A X

OWN SHIP 0os Own ship & \\ \\

PARALLEL INDEX LINE Pl Parallel index Iine(e%r’gl&d}o\o%&sh% Y

PERMANENT PERM Permanent, e/gf.\pehxkan tﬁck\ N

PERSONAL IDENTIFICATION PIN PersoWquser settirjgs

CODE

POSITIN POSN Positn () N0 N/

POWER PWR N\ {OVN\// /\

PULSE UENGTH PL \ \Q\P‘ulsgleng& N

PULSES|PER REVOLUTION PPR > N\(nbe of ering the revolution of antenpna

PULSE REPETITION FREQUENCY | PRF ( N %@\epaﬁﬁion frequency

RADAR a RDB/\\ \gzada 4

RANGE \ % \jh/ey-e/nge, e.g. of a target. Not to be used

[\ A (‘\ for fange scale

RECEIVER /. K v\g\ \\ \ Receiver

RELATIVE AN [ReLST N\ Y [Relative

RELATIE BEARING/\Q N \\R B\RG\\/ Relative bearing; relative to ship's head

RELATIE COURSE/\ \ \ R\BS\E/ Relative course

RELATIE MOQ/IO\N\\ \ \ h\g Relative motion

RM (TRU A}\S) \\\ \R/M m Relative motion with true trails

RM (REJATVE ILN ) RM (R) Relative motion with relative trails

*SCAN T|O SCA SC/sC Scan to scan correlation. A number may be added to
indicate the number of correlation scans

SECONDS SEC Time in seconds

SELECT SEL Select, e.g. menu, data, target

SET SET The resultant direction towards which current,
tidal stream and surface drift flow

SIMULATION SIM Simulation

SLAVE SLAVE Slave, e.g. display

SPEED SPD Speed, e.g. in knots

*SPEED OVER THE GROUND SOG Speed made good over the ground, e.g. from GPS,
ECHO REF., dual axis LOG

SPEED THROUGH THE WATER |STW Speed made good through the water, e.g. LOG
(water track)
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Standard names abﬁiaer\}?aatirgns Descriptions

STABILISED STAB Stabilised
SYNCHRONISATION PULSE SYNC Synchronisation
TARGET TGT Target, e.g. any fixed/moving object, detected by radar
TIME TO GO TTG Time to go
TRAILS TRAILS Trails. Synthetic afterglow. True or relative.

True trails may be sea or ground stabilised
TRANSCEIVER TX/IRX Transceiver, e.g. X or S TX/RX, TX/RX 1 or 2, etc.
TRANSMITTER X Transmitter / \
TRANSPIONDER TPR Transponder /\\ ~ \
TRIGGER PULSE TRIG Trigger or timing pulse, e/g\%&ger&&\
TRUE TRUE True, e.g. true data//mk}’\Q a\qg\\ \/
TRUE COQURSE T CSE True course \ \\ \/
TRUE BEARING T BRG True bearin ela t north\ Compass bearing

correctw
TRUE MPTION ™ True ﬁotl% \\ >
TRUE SFPEED T SPD
UNINTERRUPTED POWER UPS <\<’Bn r%rrupk Uer){ygply
SUPPLY
UNSTAB|ILISED UNSTAB A tabl
VIDEO VID ( V\BQ\ >
VISUAL PISPLAY UNIT /\\\/Dy/\\ \ isual |sp|ay unit
VIDEO NORMAL N VIB NORM X | Vidg normal
*X-BANDO R [ \/\\ \ \ ﬂand (3 cm wavelength), e.g. transceiver
*S-BANDO < S } é \ \\/ S-band (10 cm wavelength), e.g. transceiver

N\

N
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Standard names

Standard
abbreviations

Descriptions

ACQUIRE

ACQ

Acquisition. The process of selecting a target and
initiating tracking or plotting

ACQUISITION ZONE AZ Acquisition zone. A zone where targets will be auto-
matically acquired, e.g. footprint-FAZ, sector-SECT AZ
and inclusion zone-INC AZ

ANCHOR WATCH ANCH Anchor watch

AUTOMATIC RADAR PLOTTING AID | ARPA Automatic radar plotting aid

AUTOMA[IC TRACKING AID ATA Automatic tracking aid

BOW CRPSSING RANGE BCR The range at which a targe@ﬁcrpsiow}f%hlp s bow

BOW CRPSSING TIME BCT The time to BCR (\\ AN\

CLOSEST POINT OFAPPROACH CPA The closest point o preac B AIMIR(C N/LIM),
trial (CPAT)

DELAY DELAY Delay, e.g. s/e(thqg\\(l &\rt oNnan\Oéuvre

ECHO REFERENCE REF Echo ref e. N{ Wt used as
a refem abi\satioh

ECHO RHFERENCE SPEED REF SOG Spee(d defived fro\v\aWry tracked targe

ELECTRQNIC PLOTTING AID EPA | Eresphontc Plopling aio\

EXCLUSION ZONE EZ Q Exc(usiongohe-Zo ithin an acquisition zorje where

\targ will NQt be agquired automatically

FULL FULL (A FOdls e.g\guard zone, acquisition zone, and trgcking

~ \a@ 0 MO¥e capacity

GUARD Z0NE Gz N Gua z\er@. A zone where an alarm will be giyen

/\ >\Nl\gn target enters it

IDENTIFICATION

O
DA

7

_;ijntification, e.g. number of a target in trackinpg
plotting

LABEL TARGET

O
RS >

,a,

Label target, e.g. display target ID on screen

St
LOST TARGET
"N

Lost target, e.g. No longer being tracked having been
lost and does not have tracking ability

MANOEUVRE TIME a\\\\

;U
:‘
®
—

Manoeuvre time, e.g. an alarm indicating mangeuvre
should be carried out now

PAST POSITIOQS \ \ \ P)ST POSN Past positions, e.g. history dots
PREDICT (@) ATNG VPAD A graphic showing a PAD around a predicted dlose
quarter situation area
PREDICTIED P F PPC A graphic showing where PPC intercept points|lie
OF COLLJSION with respect to own ship and other targets
RELATIVEMECTOR ~ R VECT Relative vector
SYMBOLS OFF SYM OFF Symbols off, e.g. ARPA, ATA, EPA, NAV, ENC, etc.
TEST TARGET TEST TGT Test target for integrity checking of tracking
TIME TO CLOSEST POINT TCPA Time to closest point of approach, e.g. limit-TCPA LIM,
OF APPROACH Trial-TCPA T
TIME TO GO TTG Time to go
TRACKING TRKG Tracking. The computer process of observing
the sequential changes in the position of a target
in order to establish its motion
TRIAL MANOEUVRE TRIAL Trial manoeuvre, T is the ARPA symbol
TRUE VECTOR T VECT True vector
VECTOR VECT Vector, e.g. true or relative
VECTOR TIME VECT TIME Vector time, e.g. length of vector measured in units of time
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B.7 Geographics, mapping and navigation

Standard S
Standard names abbreviations Descriptions
ANTENNA ANT Antenna, e.g. radar or GPS
AUTOPILOT AP Auto-pilot, an automatic heading control aid to enable
a vessel to maintain its heading in an intended direction
BEARING AND DISTANCE BWC Bearing and distance to waypoint (great circle)
TO WAYPOINT
BEARING AND DISTANCE BWR Bearing and distance to waypoint (rhumb line)
TO WAYPOINT
BEARING ORIGIN BOD Bearing origin to destination
TO DESTINATION
BEARING WAYPOINT TO BWW Bearing way-point to waypol
WAYPOINT
CO-ORDINATED UNIVERSAL uTC Co-ordinated univi rsal tI
TIME N -
CROSS FRACK ERROR XTE Cross track €trar N\ \\ >
A 7

CURVED HEADING LINE CHL Curve}}/headimmshmb&qg predicted trac
DGPS DGPS Di/ft\er(gntié Qpi L}QI-Mde-W area system

Y .
DECCA DEC '{&ecé nav'/gatér\ >

AN - ),
DEPTH DPTH \ \Dept , €.g.\depth alarm
DESTINATION DEST /X Destination
DISTANCE INTERVAL DIST INT K Di Mi@rval between tracked positions of jargets
vV
ECDIS /\ EC?I’S\\ Iectr |c chart display and information systen
ELECTRPNIC NAVIGATIO AL\ E\Nk: The} ata base held on board the ship for use
CHART ECDIS
ELECTRPONIC POSIFIQN- ING \) Electronic position-fixing systems, e.g. GPS, DECCA,
SYSTEM LORAN-C
v
ESTIMATED TIME OFA%RW\ Estimated time of arrival
EVENT E\(QNT } Event on radar or ECDIS
GLOBAL| POSITIONINg SXSTEM GPS
GLONAYs  \  N\'X \\920 GLONASS
GEOGR/(HIES\\ \ \ GEOG Geographics. Maps and grid elements
GREAT ¢IRCEE N\ N |ac Great circle
GRID GRID Latitude and longitude grid, the lines of which
approximate to a Mercator projection

HEADING CONTROL SYSTEM HCS Heading control system
INFRARED INF RED Infrared, e.g. sensor
INTEGRATED BRIDGE SYSTEM |IBS Integrated bridge system
INTEGRATED NAVIGATION INS Integrated navigation system
SYSTEM
INTEGRATED RADIO IRCS Integrated radio communication system
COMMUNICATION SYSTEM
LATITUDE LAT Latitude
LATITUDE/LONGITUDE L/L Latitude/longitude
LINE OF POSITION LOP Line of position
LONGITUDE LON Longitude
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LORAN LOR Loran-C'
MAN OVERBOARD MOB Man overboard
MAP LINES MAP LINES Map lines. A navigational facility defining channels or
traffic separation schemes which are ground stabilised
MAPS MAP Maps generated by the user
NAVIGATION NAV Navigation, e.g. "NAV SOG" from an EPFS
OFF TRACK OFF TRK Off track, e.g. off track alarm
POSITION POSN Position, e.g. mode select, display
RADAR FYSTEM DATA RSD Radar system data / \
RADIUS RAD Radius turn, e.g. NEXT RAD/N O
RATE OF TURN ROT Rate of turn AN AN
RHUMB LINE RHL Sailing on a constan}\cob\se\\ \ \
ROUTE RTE Route. A planned €ours ravel,-usyuallyN\somposed
of more than O}Q g NO\
SAFETY|CONTOUR SAF CON Safety contofit for depth, Bg<from ECDIS
SEQUENCE SEQ Sequene€, egnmapy N\ NV
SYSTEM ELECTRONIC SENC SysteC» f’cyonlc\wwmart
NAVIGATIONAL CHART
TRACK TRK (\ he%a}'ﬁ f(lov@or@e followed from one p@sition
< to arfother.
TRACK ¢ONTROL SYSTEM TCS [ Wrackeontronsystes
TRACK MADE GOOD ™G maude good between the point of departufe
(-A(\\T\lxps@\t%amval
TRACK RILOT TRICP— \ \_"{Yrackwilof
VOYAGH . \ W \ ‘VOM e.g. voyage
WAYPOINT WPT J—point. A reference point on the track
WAYPOINT CLOSUR)Z\\(ELLSVA\W\G{/ (Q\\\ Way-point closure velocity
WHEEL pvER POINT X [WoPrNT \ V' |Wheel over point or line
WORLD [GEODETIC SYSTEM Y \|WGS A\ World geodetic system, e.g. WGS 84



https://iecnorm.com/api/?name=0cc522516d8a7ae39e41091f16c178bf

- 50 - 60936-1 O IEC:1999(E)

Annex C
(normative)

Guidelines for the display of navigational information
on radar by means of radar maps

C.1 Definitions

C.1.1 @uidetites

These g exclude
the app These
guidelin >form a
basis fofr a better solution.

C.1.2 Radar map

A radar q user can define and
input th

C2 A

c.2.1 lectronic
plotting

Cc.2.2

C.2.3 Radar maps._d cable to
the follgwing pri :

C.23.1

Cc.2.3.2 g 9 k d to display the information in C.2.3.1 are similar in ghape to
those defj i

C.2.3.3 y g used to display the information in C.2.3.1 are listed in clayse C.4.
Where these-are automatically selected, the operating manual shall clearly show how this
is to be [achieved.

C.2.4 Radar maps displayed on monochrome displays shall conform as far as is practicable
to the following principles:

C.2.4.1 Those in C.2.3.1 and C.2.3.2.
C.2.4.2 Other means than colour may be used to differentiate lines.

C.2.5 Radar map colour fill may be displayed where appropriate in such a way that the
primary radar and electronic plotting information is clearly visible.
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