INTERNATIONAL IEC
STANDARD 60936-2

First edition
1998-10

Reference number
IEC 60936-2:1998(E)



https://iecnorm.com/api/?name=2f75c0e367e0d8b4bed0b5a7a7601f72

Numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series.

Consolidated publications

Consolidated versions of some IEC publications including amendments are
available. For example, edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the
base publication, the base publication incorporating amendment 1 and the base
publication incorporating amendments 1 and 2.

Validity of this publication

Published yearly with reg
(On-line catalogue)*

IEC Bulletin
i nted periodical

referred to |EC 60050: International

e’address on title page.



https://iecnorm.com/api/?name=2f75c0e367e0d8b4bed0b5a7a7601f72

INTERNATIONAL IEC
STANDARD 60936-2

First edition
1998-10

equipment and system
Radar -

Part 2:
Shipborne

Methods o s

LI TEC 1998 LI Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission 3, rue de Varembé Geneva, Switzerland
Telefax: +41 22 919 0300 e-mail: inmail@iec.ch IEC web site http: //www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XB
International Electrotechnical Commission
MemnyHaponHaﬂ SneKTpOTeXHW-IeCKaﬂ Homuccua

For price, see current catalogue



https://iecnorm.com/api/?name=2f75c0e367e0d8b4bed0b5a7a7601f72

—2- 60936-2 © IEC:1998(E)

CONTENTS
FOREWORD ... e e e e e e e
Clause
S Yo 0] PP
NOIMaAtIVE TR EIENCES . e it e e
Performance reqUIFEMENTS ... ... .t ettt e e e enas
Al mroductom T S ..
3.2 General..ccocoiiiiciii A e XN .
3.3 Range performancCe..........cocoviiiiiiiiiiiiiee e AN e e NI e D ..
3.4 MiNiMUM FANGE ..ooeiii e e Ne e N D e NG - .
35| DisSPlay. i K N T NG D e .
3.6 Range measurement.........ccooceviviniineeieenenenene e NG N R e e N e Yo ..
3.7| Heading indicator (heading line)
3.8 Bearing measurement
3.9| Discrimination
3.10 Roll or pitch ...cooviiiiiiiii G
3.11 Antenna scan
3.12 Azimuth stabilization
3.13
3.14 Anti-clutter device
T T O T o 1=T = o o P N N A N N S PP .
3.16 Interference i

3.28 Electronic plotting Vide0o SYMDOIS ........ooviiiiii e
7 T = o To] o To] 1 Vo2 PP
Methods of testing and required teSt reSUItS..........ooeviiiiiiiiiii e
4.1 General conditions of MeaSUrEMENT ......c.iiuiiiiiii i
4.2 Power supply, cabling distances and technical information................................
4.3 RaANQE P OIMANCE. ...
Y 1 a1 LU T o ¢ T =V g o [ PP
A5 DI PIAY it
4.6 RaANQGE MEASUIEIMENT ...ttt ettt
4.7 Heading indicator (heading liN€) .......c.iiiiiiii e
4.8  BeEAriNg MEASUIEMEINT ...ciuuiit ittt et e ettt et eaans

Display jnod
Anten
Operatioh puitk

© © 0N NN ~NO oo oG

P PR RPRPRPRRPRPRPRPRRRPRPREPRPRRPRRPERERERLER
oo ahMADMDMEWOWWWNMNNMNNNRRREOOOO

o e el o e e T N
© © 0 0w~y O


https://iecnorm.com/api/?name=2f75c0e367e0d8b4bed0b5a7a7601f72

60936-2 © IEC:1998(E) ~3-

Clause
e T B 1= of ¢4 Y1 g = o o
4.10 ROI @Nd PItCR ...
T R AN g (=T o] = W= o U g [ PP
4.12 Azimuth stabiliZation ..o
4.13 Performance monitor CRECK..........oiiiii e
4. 14 ANti-CIUIET HEVICES . .u it
I O 01T - 1 (o] o F PP PT PP TPT
4.16 Interference from external magnetic fields ..o
A.17 DISPIAY MOUES ...oeiiiiieii et
4.18 ANtenna SYSTEM ... N (e ..
4.19 Operation with radar beacons and SARTs
4.20 Multiple radar installations........c..ccooviiviiiiiiin o NN DG N .
4.2 INterface ..o NG N N NN ) ..
4.22 Navigational information............ccoooiiiiiii e N NN e e .
4.23 Target trails ....ooooveeiiiniiiie G DN ORI e N e e ..
4.24 PlOtHING covniiiiiici A T e VLN
4.2% Safety precautions ......ooovvviiiiieiineneec e AN e e D et e et e enaaens .
4.26 Failure warnings and status indicators.
4.2
4.2
4.29
4.3(

Annexe$

Annex A

Annex H

Annex (
Annex [

Annex B
by mear

with angther for the
Standa {
on marine navigationdl ra

28

33
46
63

68


https://iecnorm.com/api/?name=2f75c0e367e0d8b4bed0b5a7a7601f72

1)

2)

3)

4)

5)

6)

Internat
Maritime
of whic
requirer
some of

The tex

-4 - 60936-2 © IEC:

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS — RADAR -

Part 2: Shipborne radar for high-speed craft (HSC) —
Methods of testing and required test results

1998(E)
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tional electrotechnical committees (IEC National Commlttees)
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of this standard is based on the fnllnwing documents:
FDIS Report on voting
80/193/FDIS 80/210/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.

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

A bilingual version of this standard may be published at a later date.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS — RADAR -

Part 2: Shipborne radar for high-speed craft (HSC) —
Methods of testing and required test results

1 Scope

This Intgernational Standard specifies the minimum operational and perfg
method$ of testing and required test results as required by IMO resolutign
of the high-speed craft (HSC) code. It complies with the requireme
code and incorporates applicable parts of 13.5 of the HSC code\on\r
addition| it takes account of IMO resolution A.694 and is assog¢iated Wi
requirement in this standard is different from IEC 60945, the requirem
precedence.

The HSC scenarios, as defined in annex D, apply to ¢
craft anfl to equipment which is tested to IEC 60872
use on high-speed craft.

All textd of this standard, whose wording
in italicg and the resolution and paragraph

The foll visions which, through reference in t
constitu ( » At the time of publication, the editions i
were v i e _stibject to revision, and parties to agreement

on this > B8 aged to investigate the possibility of applying t
recent \ 3

lh-speed

hded for

printed

his text,
hdicated
s based
he most

btems —
{ing and

— Radar

plotting |aids” — Part 2: Automatic tracking aids (ATA) — Methods of testing and requ

red test

results 1)

— Radar

IEC 60872-3, —, Maritime navigation and radiocommunication equipment and systems

plotting aids — Part 3: Electronic plotting aids (EPA) — Methods of testing and required test
results 1)

IEC 60936-1, —, Maritime navigation and radiocommunication equipment and systems

— Part 1: Shipborne radar — Methods of testing and required test results 1)

— Radar

IEC 60945:1996, Maritime navigation and radiocommunication equipment and systems -

General requirements, methods of testing and required test results

1) To be published.


https://iecnorm.com/api/?name=2f75c0e367e0d8b4bed0b5a7a7601f72

—6- 60936-2 © IEC:1998(E)

IEC 61162:—, 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
standards, methods of testing and required test results

ISO 9000, Quality management and quality assurance standards

IMO A.694:1991, General requirements for shipborne radio equipment forming part of the
global maritime distress and safety system and for electronic navigational aids

IMO A.8 eed craft
IMO A.§
IMO MS
IMO MS

IMO MS
(SART)

sponder

IMO:19¢
ITU:199

IHO S-5

3 Per

The radjo frequenc
within the limits d
is defingd i

e limits

3.1 (A

3.1.1 (A

- ollowing
characteristics:

1 A DN 1 naad
. TTTAATITTUTIT ST TU

.2 A maximum rate of turn up to 20°/s; and
.3 normally operate between latitudes 70°N and 70°S.

3.1.2 (A.820/1.2) In addition to the general requirements contained in resolution A.694:1991
the radar equipment shall comply with the following minimum performance requirements.


https://iecnorm.com/api/?name=2f75c0e367e0d8b4bed0b5a7a7601f72

60936-2 © IEC:1998(E) —7-

3.2 (A.820/2) General

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

3.2.1 Equipment shall be installed in such a manner that it is capable of meeting its
recommended performance standards.

3.2.2 The operator manual for the radar shall include precautions in the use of the radar
under certain combinations of conditions with regard to not performing to specification i.e.
picture smearing and target tracking loss when at high speed close to targefs—.

3.2.3 Quality assurance

The radar shall be designed, produced and documented by mplying/ith the

ISO 900 series standards, as applicable.

3.3 (A.820/3) Range performance

The opé¢rational requirement, where the radar anterina # ] level, is
that the|lequipment shall give a clear indication o al buoy,
with a radar reflector height of 3,5 m, ] 1 ly 10 m’
at 2,5 nautical miles in the absence o

3.4 (A.820/4) Minimum range

The surface objects specified in 3 1 of 35 m
up to a range of one naut le, wi ing e range
selecton.

The minimum r of not
more thian 1,5 nat rom the
point representing the

3.5 (A

3.5.1 (A, ti-colour
daylight

35.1.1 he echo

strength shall’not bedisplayed in different colours.

3.5.1.2 Additional information may be shown in different colours.

3.5.2 (A.820/5.2) Day and night colours shall be provided. It shall be possible to adjust
brightness.

3.5.2.1 The radar picture and information shall be readable under all ambient light conditions.
If a light shield is necessary to facilitate operation of the display in high ambient levels, then
means shall be provided for its ready attachment and removal.

3.5.3 (A.820/5.3) The equipment shall provide the following set of range scales of display:

0,25; 0,5; 0,75; 1,5; 3; 6; 12; 24 nautical miles.
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3.5.4 (A.820/5.4) Additional range scales may be provided. These additional range scales
shall be either smaller than 0,25 nautical miles or greater than 24 nautical miles.

3.5.5 (A.820/5.5) The range scale displayed and, when in use, the distance between range
rings shall be clearly indicated.

3.5.6 (A.820/5.6) Off-centre facilities shall be provided of up to at least a minimum of 50 %
and not more than 75 % of range scale in use.

3.5.7 The origin of the range scale (radar video) shall start at own ship, be linear and shall not
be delayed.

3.5.8 (64 (67)/Annex 4/3.3.5) Within the effective display radar video & ay shall
only co collision
avoidan et (e.g.
target i play.
359 T AND as
applical
3.6 (A
3.6.1 (A hall be
provide

1o and

20
Any nur 6 hen off-
centred g dditionak{ings all be/provided at the same range intervals as on
the man :
3.6.2 (A.820/6.2) numeric
readout|of range.
It shall i a range marker, on any range scale, at any range, withjn 5 s of
operatign. TR 3 p al mile,
there s markers
meeting Vided.
3.6.3 (A. 2 fixed range rings and the variable range marker shall enable the range
of an objéct to be measured with an error not exceeding 1 % of the maximum range of the

I N gy 20 na wwhinbhavny jo thn araatay
scaie in ot Ur—oU T, winCriiCveT1o i greatCr

The accuracy of range rings and range marker shall be maintained when the display is off-
centred.

3.6.4 (A.820/6.4) It shall be possible to vary the brilliance of the fixed range rings and the
variable range marker and to remove them independently and completely from the display.

3.6.5 The thickness of the fixed range rings shall not be greater than the maximum
permissible thickness of the heading line.
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3.7 (A.820/7) Heading indicator (heading line)

3.7.1 (A.820/7.1) The heading of the craft shall be indicated by a continuous line on the
display with a maximum error not greater than +1°. The thickness of the display heading shall
not be greater than 0,5° measured at maximum range at the edge of the screen, when the
display is centred. The heading line shall extend from the own ship's position to the edge of the
display. A bearing scale shall be provided to give an indication of the heading in all display
modes. It shall have an accuracy of +1° when centred. The radar picture shall be within this
scale.

3.7.2 (A.820/7.2) Provision shall be made to switch off the heading indicator (heading line) by
a device which cannot be left in the "heading marker off" (heading line off) position.

3.7.3 Alheading marker shall be displayed on the bearing scale by a mark:

3.8 (A.820/8) Bearing measurement

3.8.1 (A.820/8.1) Provision shall be made to obtain quickly the ; jeqt whose
echo apgpears on the display. An electronic bearing line (E . ] give a
numerid readout within 5 s.

3.8.2 (A.820/8.2) ini ] all eriable the bearfng of a
target \ 6 3 red with a radar [system,
excludin

383 T N 1.a way that it is clearly distingliishable
from the i seading indicator.

3.8.4 lt|shall be possible il ¥ EBL. This variation may be separate or
combingd with the intens| - ] ) all be possible to remove the EBL completely
from thg screen.

3.8.5 The rotatio ( k gssible in both directions continuously or in steps of
not morg than 0,2°

386 T e e bearing of the EBL shall be displayed with at least|4 digits
includin e imal point. The EBL readout shall not be used to display ahy other
data. The ative or
true bes

3.8.7 A]bearing ssalg”around the edge of the display shall be provided. Linear or ngn-linear
bearing|sCales may be provided.

3.8.8 The bearing scale shall have division marks for at least each 5 degrees, with the
5 degree and 10 degree divisions clearly distinguishable from each other. Numbers shall
clearly identify at least each 30 degree division.

3.8.9 It shall be possible to measure the bearing relative to the heading line and relative to
North.

3.8.10 It shall be possible to move the position of the EBL origin away from the own ship to
any desired point on the effective display area. By a fast simple operation it shall be possible to
move the EBL origin back to own ship’s position on the screen. On the EBL, it shall be possible
to display a variable range marker.
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3.8.11 Additional EBLs meeting the above requirements may be provided, in which case
separate readout shall be provided. These may be centred on own ship or off-centred.

3.8.12 (A.820/8.3) A minimum of two lines for parallel indexing shall be provided,
independent of, and clearly distinguishable from, an EBL, and they shall be clearly distinguishable
from map lines. They shall be fully adjustable independently in both range and bearing with an
accuracy defined in 3.6.3 and 3.8.2.

3.9 (A.820/9) Discrimination

3.9.1 (A.820/9.1) The equipment shall be capable of displaying as separate indications on a
range scale of 1 nautical mile or less, that is, on the 0,75 nautical mile range scale, in the
absencé of sea clutter, two 10 m? targets at a range of between 50 % ang 100~% of.fhe range
scale injuse, and on the same azimuth, separated by not more than 35

The dis¢rimination shall be maintained when the display is off-centred.

3.9.2 (A.820/9.2) The equipment shall be capable of displayin 1 ons two
stationaly (10 m2) targets both situated at the same rangelbetwesn ? of 1 mile
range, on the 1,5 mile range scale and separated by n ¢ ] 5 I radars

and 4° for S band radars.

NOTE - 9 200 MHz to 9 500 MHz (X-Band) and 2 900 MHz

3.9.3 Sjde-lobes

3.10 (A.820/10) Roll or pifct

The performance of the
+10° the range perfor

ng up to

3.11 (A.820/11)

can rate
shall ng ons per minute. The equipment shall start and |operate
satisfac : § peds of up to 100 knots. Alternative methods of scanping are
permittgd prow al.the pexformance is not inferior.

The sc4

To supp indirect reflected echoes in blind arcs, sector blanking of the trangmission
may be - Thesecpor of blanking shall be clearly indicated on the display.

QAaNIa N A ) falotlt i
312 ( .O2UNLZ) ALZITTTULT StaulitZatiurl

3.12.1 (A.820/12.1) Means shall be provided to enable the display to be stabilized in azimuth
by an approved directional sensor. The equipment shall be provided with an approved
directional sensor input to enable it to be stabilized in azimuth. The accuracy of alignment with
the approved directional sensor transmission shall be within 0,5° with a rate of turn of 20°/s.

3.12.2 (A.820/12.2) The equipment shall operate satisfactorily in the unstabilized mode when
the main approved directional sensor is inoperative.

3.12.2.1 The equipment shall operate satisfactorily in the head-up unstabilized mode when the
azimuth stabilization is inoperative.
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3.12.2.2 The display shall revert to head-up mode after 1 min of stabilization remaining
inoperative. An alarm shall be given within 5 s of this failure.

3.12.2.3 Any functional limitation shall be explained in the documentation.

3.12.3 The change over from one display mode to the other shall be possible within 5 s and
shall achieve the required bearing accuracy.

3.13 (A.820/13) Performance monitor check

Means shall be available, while the equipment is used operationally, to determine readily a

significant_drop in performance relative to calibration standard established at the time of

installatjon, and separate means shall be provided to check that the equipmeqt is-gorrectly

tuned inl the absence of targets. A significant drop in performance shal verall Teduction

of 10 dB or more.

3.14 (A.820/14) Anti-clutter devices

Suitablg means shall be provided for the suppression of unganted\echies, i.e, from sea clutter,

rain angl other forms of precipitation, clouds and sandstqQrms. b adjust

manually and continuously the anti-clutter controls. rative in

the fully anti-clockwise position. In addition, automg rovided;

howevef, they must be capable of being switched

Adjustment of anti-clutter controls in S € all be regarded as coftinuous

adjustment. Additionally, adjustment by cox pvement

is acceptable on condition that:

.1 if thiey operate by ling ren all oe” inoperative in the fully left ¢r down
posifion; or

.2 if thpy operate by r button
whigh shall reter

An indidation of the/Ope

3.15 (A

3.15.1 fed from

the plag

3.15.2 nnex B)

and usd. dn given

in annex B Where symbols are used additionally they shall comply with the recommendation of

the Organtzatton-on-symbotsfor-controt-or-marine-navigationatradar-eqtuipten

3.15.3 (A.820/15.3) After switching from cold, the system shall be operational within 4 min.

3.15.4 (A.820/15.4) A standby condition shall be provided from which the equipment can be
brought to an operational condition within 15 s.
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3.16 (A.820/16) Interference from external magnetic fields

After installation and adjustment on board, the bearing accuracy as prescribed in these
performance standards shall be maintained without further adjustment irrespective of the
movement of the craft 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 equivalent technique, to reduce the observable effect
of external magnetic fields.

3.17 (A.820/17) Display modes

3.17.1 (A.820/17.1) The equipment shall be capable of operating both in relative and true
motion.

In true motion mode, when own ship reaches the offset limits, the dis natically
reset to|the offset limit on the reciprocal heading. Manual resetting‘shal| i . ’n order
to standardize the motion modes of operation the names TM, RM be used
(see B.4.9).

3.17.2 (A.820/17.2) The radar origin shall be capable and not
more than 75 % of the radius of the display.

3.17.3 (A.820/17.3) Where sea or gcy and
discrimination of the display shall be & brmance
standargls.

3.17.4 Bpeed and distance measuring| equiprae providing the craft’'s speed|through
the water to the radar sha [ 3\ oVidi 2/Speed in the fore and aft direfction (in
the ahead direction)

3.17.5 The ground-stabilized i 8 S -di i . It may be provided ffom the
SDME Where a poxdi iona E is\fitged, from an electronic position-fixing system, or
from raglar tracke ati evspeed accuracy shall be in accordance pwith the

requirements of resa

3.17.6 i ) and stabilization (3.17.3) in use shall be displayed.

3.17.7 ‘ Q sSibl€ to input the craft’'s speed manually from 0 (zero) to 70 |knots in
steps of han ;

3.18 (A.

3.18.1 (A828H8 1 —Fhedesignoftheantennasysterm—shalenableftto-be-nstatted—+h such a
manner that the operational efficiency of the radar system as a whole is not substantially
impaired.

3.18.2 (A.820/18.2) The antenna system shall be so designed to withstand the forces
expected to be experienced by such craft.

3.19 (A.820/19) Operation with radar beacons and SARTs

3.19.1 (A.820/19.1) All radars operating in the 3 cm band shall be capable of operating in a
horizontally polarized mode.

The radar shall be able to detect and display signals from radar beacons and 9 GHz (X-BAND)
radars and shall also be able to detect and display signals from SART's.
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3.19.2 (A.820.19.2) It shall be possible to switch off those signal processing facilities which
might prevent a radar beacon or SART from being shown on the radar display.

3.19.3 The documentation provided by the manufacturer shall include instructions, based on
IMO SN/Circular 197, that describe the optimum setting of the radar controls to observe a
SART.

3.20 (A.820/20) Multiple radar installations

3.20.1 Where it is required that two radar installations be carried, they shall be so installed
that each radar can be operated individually and both can be operated independently. There
shall be an indication of the radar and frequency band selected.

dange with the

3.20.2 When an emergency source of electrical power is provided j}
i fpould be

appropr|ate requirements of Chapter IlI-1 of the IMO SOLAS Conventid
capable|of being operated from this source.

3.20.3 Where two radars are fitted, inter-switching facilities.ma ove the
flexibility and availability of the overall radar installation. TQey shall g . t failure
of eithgr radar would not cause the supply of electrie y P r to be

interrupted or adversely affected.

3.21 (A.820/21) Interface

bn  from
(SDME)

FS% in ordagce with international standalds (see

3.21.1 (A.820/21.1) The radar syst
equipmént such as gyro-compass, sp
and elegtronic position-fixing systems (EP
IEC 611{62).

The source of receivednnfo

3.21.2 (A.820/2 an indication when any input from an |external
sensor |s abseni\The.rs \ epeat any alarms on status messages concerning the
quality of the input dé i

3.21.3 shall be
in acco degrade
the rad on it.
3.21.4 may be
used.

3.22 (A

The radar display shall be capable of presenting in graphical form, positions and navigational
track lines, e.g. way-points and tracks between way-points, in addition to the radar information.
Optionally, radar maps can be provided (see annex E). It shall be possible to adjust these
points, lines and maps relative to a geographical reference. The source of the graphical
information shall be clearly indicated. Electronic chart display and information system
(ECDIS) system electronic navigational chart (SENC) information, if used, shall comply with
IEC 60936-3 as appropriate.
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3.23 (A.820/23) Target trails

1998(E)

Target trails shall be displayed by the radar echoes of targets in the form of synthetic
afterglow. In relative motion the trails may be either relative or true. In true motion the trails
shall be true. The true trails may be sea or ground stabilized. The trails shall be distinguishable
from the targets and shall be capable of being switched off. The length of the trails may be
user adjustable and be capable of being reset.

3.24 Plotting

3.24.1 (HSC Code/13.5.3) At least one radar shall be equipped with facilities for plotting
which are at least as effective as a reflector (reflection) plotter.

At least| as effective as a reflection plotter, means, as a minimum, th
trackinglaid (ATA) as defined in IEC 60872-2.

3.24.2

requirements of the HSC scenario detailed in annex D.

3.24.3
number

3.25 Safety precautions

3.25.1

that ove

from the antenna at which radio frequency
expecte

3.25.2 Means shall b

purposes.

3.26 Failure Wa

3.26.1
invalid,
warning

N o o bhwiN Rk

azimn
headi
trigg

com

A\n ATA or ARPA, as applicable, shall be capable

\utomatically applied “target identities” shall
assigned equals the maximum number of tra

on why the information presented to the ope

rator of input failure of:

pass|

itomatic

rmance

um, the

except
stances

4 can be

d other

rator is

inrg shall be given to the operator. As a minimufn, clear

SDME;

elec

tronic position-fixing system (EPFS) or invalid;

radar video.

3.26.2 A fault which prevents the update of a radar picture shall clear the radar display area,
and an appropriate alarm shall be given.

3.26.3 Picture freeze, screen data not refreshed, shall not occur when any of the inputs in
3.26.1 occur or when any other additional input to the radar system fails.

3.26.4 Alarms shall be displayed in the order of occurrence, the acknowledgement shall only
acknowledge a single alarm.
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3.26.5 Functions and data that depend on a failed sensor or signal shall be indicated or
inhibited.

3.27 Standard names, abbreviations and symbols

The standard names, abbreviations and symbols for marine radars defined in annex B, where
appropriate, shall be used.

3.28 Electronic plotting video symbols

Electronic plotting video symbols defined in annex C shall be used.

3.29 Efgonomics

3.29.1
be dired
associa
providedl.

Inappro

3.29.2
small, gl

on/dff switch;

stangdby;

monjitor brilliance;
contrast 1);

tunimg (if manual),
range selection;
antid{clutter rain,
elecfronic bearing line
gain

electronicbearing jne;

3.29.3 (64(67)/Annex 4/8.3)
light conditions:

iohs, shall
5S in an
may be

le or in

anti-clutter sea,
variable range marker;
marker (cursor);

— gain.

The settings of the following functions, shall be readalp/e in all

dimmer for panel illumination, — tuning (if manual),

gain,
anti-clutter sea;
monitor brilliance;

— anti-clutter rain.

The control of the dimmer and monitor brilliance may be located and adjusted by tactile means.

1) Where provided.
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3.29.4 (64 (67)/Annex 4/8.4) For the following functions additional automatic adjustments
may be provided. The use of the automatic mode shall be indicated to the operator and be
capable of being switched off:

— monitor brilliance; — gain,

— anti-clutter rain; — anti-clutter sea.

3.29.5 (64 (67)/Annex 4/8.5) If discrete controls are available for the EBL and VRM they shall
be situated on the left and right hand side respectively.

3.29.6 A clear and logical arrangement of data fields shall be provided.

4 Methods of testing and required test results

This clause defines the type test methods and results required egiipment
compliep with the requirements of clause 3.

4.1 Gegneral conditions of measurement

All the e ; gre the tests f{o verify
whether 3 i v nents. The equipment
shall co rotected

(from the weather) or exposed (to the

The m4g
manufa

e protected or expospd. The
fore environmental checks.

For the purpose of this stz

Performlance check:
checks fhat the system

and checking by non-quantitative visual

Perform oses of

IEC 609
By inspd
Clear inph

4.1.1 [lestsite

Tests il nnrmnII\J/ be carried out at test sites selected hy the type test author ty. The

manufacturer shall, unless otherwise agreed, set up the equipment and ensure that it is
operating normally before type testing commences.

4.1.2 Height of radar antenna

During all appropriate tests, the radar antenna shall be mounted at a height of about 7,5 m
above the surface of the water.

4.1.3 Test targets

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 2,5 nautical miles by the method described in annex A.
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4.1.4 Sea state

Range performance measurements shall be conducted using a test target in a calm sea (sea
state O or 1).

4.1.5 Radio frequency

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 specified otherwise.

4.2 Power supply, cabling distances and technical information

The su ,J:y vu:tayc app“cd to—the Cqu;PIIICIIt duuillu the-tests—stattbe—the-rominatvott ge and
a.c. supplies be at nominal frequency unless specified otherwise.

4.2.1 PBub-system separation

4.2.1.1 [When an equipment with separate transmitter and an ordance
with this standard, the transmitter/receiver shall be conng PO m of

feeder.

The display shall be connected to other units by at le ere an equigment, in
which the transmitter and receiver : the antenna/pedestal
combination, is type tested, the 20 m of-a ; jited. Where necegsary the
manufagturer shall supply the appropri ‘ ‘

4.2.1.2 |The manufacturer or his repre 2 Qpose for consideration by the testing
authorit [ 0 shall be
separatgd in order to compty

4.2.2.1 [Technical infor
Adequate infor
maintaiped and opeta

4.2.2.2
ensure |

4.2.2.3

4.2.3(3

43 (3

4.3.1 Method of measurement

A test target as specified in 4.1.3 and at a minimum distance of 2,5 nautical miles shall be
used.

A known amount of attenuation may be used to attenuate the test target echo until it is visible
on the display on 50 % of the antenna scans.

As far as is practicable coastlines and ships shall be observed during the tests.
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4.3.2 Results required

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

Where attenuation is used, the amount applied to achieve display of the test target echo on
50 % of the antenna scans shall be recorded.

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

4.4 (3.4) Minimum range

4.4.1 Method of measurement

The radar shall be adjusted within its specification in such a
approximately 1 nautical mile is clearly visible. A second test target
the radpr antenna. The range at which the second test ta
separatgly from the antenna position on the display shall be reco

hrget at
approach
esented

Only thg range selector and the sea control may be adjus 5 N j targets
shall be| visible at the minimum range and at 1 nautj itk ; the sea
control.

4.4.2 Results required

The minimum range shall be not greater tha

4.5 (35) Display

451 Bize

451.1

The effg t with a
rigid ru shall be

examing

4.5.1.2

The effgc
requirement

with the

4.5.2 pPtherrequirements

45.2.1 Method of measurement

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

4.5.2.2 Results required

The equipment shall comply with the requirements of 3.5.

4.6 (3.6) Range measurement
4.6.1 Method of measurement

The accuracy of the range rings and variable range marker shall be measured using test
targets or other means as appropriate.
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4.6.2 Results required

A range measurement shall be capable of being taken within 5 s of switching on a V

RM and

shall comply with the requirements of 3.6. A range measurement shall be capable of being
taken within 5 s of switching on the VRM and shall be within £ 0,1 nautical miles or £ 2 % of

range scale in use, whichever is the greater.

4.7 (3.7) Heading indicator (heading line)

4.7.1 Method of measurement

The requirements for the heading indication shall be checked by inspection. The thickness of

the heading line shall he measured at the edge of the display

4.7.2 Results required

The hedding indication shall comply with the requirements of 3.7.

4.8 (318) Bearing measurement
4.8.1 Method of measurement
The ovg

compar
radar equipment.

The distance of each targ
range s¢ale in use.

The measurement may be\rta

a) usinp a sing

lred by
5ing the

o of the

antenna

ped¢stal, or

b) takin antenna
pedé

c) usin [ e : Iar separation of approximately 45° with respect to the radar
ante ; ation of

All mea

+
oy
(0]
+
o
P
-
T
P

Confornkitywi

4.8.2 Results required

bection.

A bearing shall be taken within 5 s of switching on an EBL and the maximum bearing error

shall not exceed #1°.

4.8.3 (3.8.12) Parallel index lines
4.8.3.1 Method of measurement

The presence and operation of parallel index lines shall be checked by inspection.
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Results required

The parallel index lines shall comply with the requirements of 3.8.12.

49 (3

.9) Discrimination

4.9.1 (3.9.1) Range discrimination

49.1.1

Method of measurement

1998(E)

The radar shall be set to a range scale of 0,75 nautical miles. Two test targets of equal radar
cross-section shall be placed on the same bearing with respect to the radar antenna, at a
of between 50 % and 100 % of the range scale in use, and separated from each other

distanc
by a dis
radar sh
each of

49.1.2
4.9.1.3

The tes

4.9.2
49.2.1

The rad
Cross-s¢
to, the r
40° to §
mile ran

The antj-clutter c
shall be ad

controls
10 ante

The angular

displayd

4.9.2.2

The ang
2,5° for

tance of not more than 35 m. The rain control and the effectivd pulse lengt
all be set to their minimum values. The sea and gain controls spralNbe-adjusted
the two targets on the display for at least eight out of 10 ante

(3.5.6) Repeat the test with the display off-centred.
Results required

targets shall be displayed separately on the radar displ

3.9.2) Bearing discrimination

Method of measurement

ge.

lna scans.

ularrseparatiop at which the targets cease to be displayed separately shall not
thé-3-cm wavelength band and 4° for the 10 cm wavelength band.

4.9.3

49.3.1

(3.9.3) Antenna side-lobes

Definitions

h of the
to show

al radar
respect
F 5°, i.e.
nautical

nd gain
ht out of

e to be

exceed

1. Antenna horizontal radiation pattern. The antenna horizontal radiation pattern is a graph to
show the relative response of the antenna plotted against angular displacement in the
horizontal plane.

2. Side-lobe. Any positive excursion from the monotonically decreasing main beam pattern of
more than 2 dB.
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4.9.3.2 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.

4.9.3.3 Results required

The far field horizontal radiation pattern shall conform to the following table 1, the figures
relating to one-way propagation only.

Table 1 — Effective side-lobes

Position relative to maximum Maximum power relative Ximu
of main beam of main be
degrees d \/
within £10 3 NN
outside +10 < \—SQ\ \ \
N

ove Yequirements may be
bmission of prgcessing

4.9.4 Cpmpliance for alternative methods of meeg
demonsfrated by measurements of antenna radiatip
methods$ for achieving the required results.

4.10 (3.10) Roll and pitch

This shpll be determined by measureyhent of the™a

apa vertical radiation pattern fogether
with the|results of range performance tests %

Alternatjvely, compliance ting the
antenng first in the fore S5t target
in 4.1.3is still detfte

4.10.1 Pefinition

The antenna ver antenna
plotted again

4.10.2

The verti N the far
field redion or in ayegion which can be referenced to it. This shall be carried out at the |nominal

operatingadio frequency of the equipment and also at the upper and lower limits of the radio

frequeney—tolerance declared by the manufacturer.

4.10.3 Results required

Where excess performance of the equipment with respect to the requirements of 3.3 has been
determined by the application of attenuation or any other method (e.g. by increasing the range
of the test target) in the tests of 4.3.1, the antenna vertical radiation pattern shall be such that
any reduction between the response at horizontal and the response in any other direction within
+10° of the horizontal, shall be not more than the measured excess performance.

Where attenuation is applied in only the receive path or the transmit path in the test of 4.3.1,
the attenuation figure recorded in 4.3.2 shall be halved. Alternatively, if the test target used in
the tests of 4.3.1 gives a clear indication at a distance of not less than 2,8 nautical miles,
(see annex A) the far field radiation pattern shall be not more than 3 dB down, in any direction
within £10° of the horizontal.
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4.11 (3.11) Antenna scan
4.11.1 Method of measurement
The antenna/pedestal combination shall be placed in a wind tunnel capable of producing an air

stream of up to 100 knots. 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.

4.11.2 Results required

4.11.2.1 The antenna shall start and run satisfactorily in relative speeds af up to 100 kvluots.

4.11.2.2 The antenna scan shall be continuous and clockwise whe i hve and
automafic through 360° in azimuth, and shall be not less than 40 3 scales.

4.11.2.3 If a sector blanking facility is provided, blank seg cked to

confirm |that they are clearly indicated on the display.

4.12 (3.12) Azimuth stabilization
4.12.1 Method of measurement

4.12.1.1 S Il be applied to the ra@lar. The
heading i d\shall increase from 0°/s to R0°/s in

The rot gast 60 s and shall be stopped pgfter an
appearg ine. appearance of the heading line the |error in
alignme

The me 7 k by>applying the heading change in an anti-clockwise
direction.

4.12.1.2

4.12.2

4.12.2.1 Thealhgnhment error shall not exceed 0,5°.

4.12.2.2 €hangeover from one presentation mode to another (e.g. north-up to head-yp) shall
be possible with an accuracy of 0,5° within 5 s. The equipment shall continue to operate
satisfactorily in the unstabilized mode when the compass input is inoperative. The documentation
shall be checked for the inclusion of functional limitations.

4.13 (3.13) Performance monitor check
4.13.1 Method of measurement
The overall radar performance shall be reduced by 10 dB using a method appropriate to the

equipment under test. The overall performance is defined as the ratio between effective
radiated power and the minimum detectable signal in decibels.

4.13.2 Results required

It shall be possible to identify an overall reduction in performance of 10 dB and more.
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4.13.3 Confirm by inspection that there is a means to check that the equipment is correctly
tuned in the absence of targets.

4.14 (3.14) Anti-clutter devices
4.14.1 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 eqgpipment shall comply with the requirements of 3.14. The d
checked to show that adequate explanation of the controls is includ
operativie conditions of the anti-clutter controls.

mentatiohO$hall be
for criptioh of the

4.15 (3.15) Operation
4.15.1 Method of measurement

The reg \all be made |of each

externa

4.15.2 Results required

The eqJ

4.16 (3.16) Interference fyo
4.16.1 Method of measure

The redquirements~of ion and

during dperation

4.16.2
The equipmer ‘ i y of the
equipment od i ¢ further

4.17 (3.17) Display modes

4.17.1 [3:47.1) By inspection.

4,17.2 (3.17.2) By inspection.
4.17.3 (3.17.3) Method of measurement

The motion of the trace origin at 45 knots shall be measured in true motion over a 10 min
period with the display on the 12 nautical mile range scale.

4.17.3.1 Results required
The error in speed shall not exceed 5 %. The error in the motion of the trace origin,

when compared with the compass input or the setting of a manual course control, shall not
exceed 3°.

4.17.4 Confirm by inspection that the requirements of 3.17.4 to 3.17.7 are met.
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4.18 (3.18) Antenna system

4.18.1 (3.18.1) The installation section of the manufacturer's manual shall be examined to
ensure that it contains adequate information to comply with 3.18.

4.18.2 (3.18.2) Ruggedness

Two methods of measurement are acceptable, either by vibration or shock. The manufacturer
shall state which method shall be used.

4.18.2.1 Vibration

The antenna shall be subjected to a sinusoidal vibration in the vertical plane at\5 Hz| with an
excursign of £25 mm +10 % (equivalent to 2,5 g) for a duration of 2 h.

4.18.2.2 Results required
A successful performance check shall be carried out at the e

4.18.2.3 Shock

The test provides a method by which espons and equipment conpparable
with thoge likely to be experienced in i roduced
in the test laboratory. The antenna isN\{0 be_de ' external

indicatigns of damage or subsequent degradation ' ck is to
be carrigd out before and after the test

4.18.2.4 Method of measdre

The antenna shall be
to simulpte an upwacd

the shogk mach i
normal Jaboratory ep
acceleration, puls

Ing base
ected to
d out in
he peak

8,2 — Test severity — half-sine pulse

Peak acceleration Duration of pulse
m/s?2 ms
B 100 25

The shack{pulse shall be measured by an accelerometer placed at the antenna fixihg point
nearest to the centre of the tabfe surface.

a) Carry out a performance check.

b) Switch off the power supply and apply three successive upward shocks of the required test
severity and pulse shape.

c) Check for external indications of damage.
d) Carry out a second performance check.

4.18.2.5 Results required

There shall be no external indications of damage and there shall be no detectable degradation
in performance.
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4.19 (3.19) Operation with radar beacons and SARTs

The requirements of 3.19.1, where appropriate, and 3.19.2 and 3.19.3 shall be checked during
operation of the equipment and the documentation checked by inspection for the inclusion of

relevant instructions.

4.20 (3.20) Multiple radar installations

Where inter-switching facilities are provided they shall comply with the requirements of 3.20.

4.21 (3.21) Interface

4.21.1 prethodofmeastrement

Simulaté¢ input signals on a suitable IEC 61162 interface.

4.21.2 Results required

Confirm|that:

a)
b)

c)
d)

the feadout (displayed data) matches the simulated
the g$tatus data is repeated;
whe
the 4

4.21.3

Connec
from the

4.21.4

4.21.5
manufa
interfac

4.22 (3
4.22.1

Enter a minimum of

three way-points visible on the current range scale.

e EUT. Enable output transr

hissions

red, the
w such

4.22.2 Results required

Confirm that the way-points appear in the correct positions. Check that the source of graphical

information is indicated.

Check, for compliance, the means of positioning of radar maps and conformity to annex E.

If ECDIS SENC information is used, show that the facility complies with the requirements of

IEC 60936-3.

4.23 (3.23) Target trails

Check the functionality, for compliance, by inspection.
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4.24 (3.24) Plotting
4.24.1 (3.24.1) |If the radar is intended to be operated in conjunction with a plotting facility

(i.e. ARPA or ATA), that facility shall be tested to show compliance with 3.24 and IEC 60872-1
or IEC 60872-2, as appropriate.

4.24.2 (3.24.2) Check that the EUT complies with the performance requirements of annex D.

4.25 (3.25) Safety precautions

4.25.1 Method of measurement

The rag
radiated power from the antenna unit, having due regard to pulse durati
as may pe determined by the range scale in use.

mean
and pulsecepetition

Stop thp antenna scanning for the duration of this test while s being

transmifted. A search for the power density levels stated in t in the
vicinity |of the antenna by means of a radio-frequenc) trument
appropr|ate to the frequency range in use.

4.25.2 Results required

The maximum distance from the scapmer of bR nsity of
100 W/m2 is exceeded shall be record h of this

power density is measured shall also beeco

4.26 (3.
4.26.1 Method of measu

Inject thie inputs given

Results @

4.27 4.

4.26.2

Check t

Check t

4.28 (4.

Check thatthe EUT complies with the requirements of 3.28.

4.29 Ergonomics

Examine the EUT for compliance with the requirements of 3.29.

4.30 (3.9.2) 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.
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4.30.1 Method of measurement

The horizontal radiation pattern of the radar antenna shall be measured either in the far field
region or in a region which 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.

4.30.2 Results required

The far field horizontal radiation pattern shall conform to table 3, the figures relating to one-way

propagation only.
Table 3 — Main beam /\(
ativ
I

Pgwer relative to maximum Position relative to maximum Positi (0] xirM
of main beam of main beam (X-band) ma -band)
dB degrees /\ S

e
[0} am
gr
3 within +1 N\ owithinx1.3
-20 within £2,5 \ \ \\\thin 5

ve requirements may be
mission of prqcessing

4.30.3 fompliance for alternative methods of méeeti
demonsftrated by measurements of the antenna radjatio

methods$ for achieving the required resigs
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Annex A
(normative)

Method for relating the radar cross-section (echoing area)

of one radar target with another — for the purpose of
high-speed craft (HSC)

A.1 Effect of a change of target size

Where @ target of radar cross-section or “echoing area“ og; is substituted fer g~ the same
circumsfances, the corresponding change in power from p, to p; recéived backMt-the|radar is
given by:

(1)
(2)

g change ip power

pi/p2 = o1/02
Hence 10 log (p1/p2) = 10 log (01/05

Examplg 1. When a 30 m2 radar reflector is sub
received back at the radar will be:

10 log (30/1Q
A.2 Effect of a change of distance
Apart frbm other possible effects desc¢ri in Subs ant clauses, the relationship petween

power p, reflected back frogm a arid power p, reflected back from the
same target at distance dy i

(3)
In decib (4)
Exampl e, apart

—40 log (3/2) = -7,0 dB

A.3 Effectof targe
tairgets (“lobing™)

eight and radar height on discrete (non-distributed)

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 A.6.
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Example 3:

Question:

Answer:

Referring to an X-band radar whose antenna height above the sea is 7,5 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 1,45 m.

A.4 Effects of frequency sensitivity

Certain ftypes of target are frequency sensitive, as will be Iindicated in the/formula reldting the
physical dimensions of the particular device to its radar cross-section r a trinedrdl corner
reflectof the radar cross-section varies as the square of frequency.

For exgmple, the performance of a trihedral corner reflector Wi e O dB at
S-band perating
frequen

A.5 Copnclusion

Factors nditions
are des mpared
with ang

Example 4:

Questioh: that its

Answer

ency of
ove sea
ted at a

bcted to
he radar

3_nautical miles is seen by inspection of figure A.1
(9410 MHz, target height 3,5 m) is = 6,0 dB

Adding the above three factors, the following answer is obtained +3,8 dB
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A.6 Formulae for figures A.1 and A.2

Y = 16 Sin4 M (5)
cD
where

hy is the radar height
0 above the tangent plane to the earth at the reflection point.

h, is the target height §

f is the frequency of operation

¢ is the velocity of microwave propagation
D is the radar-to-target distance

NOTE — Hor horizontal polarisation only:

In the cdse of the curved earth, the heights h; and h, above the tange from the
correspor proximate
relationsh

(6)
and

Q)
where di her 6,871 x 413 x 2 = 16 990 km)
The formdy e’ dyring reflection at the curved earth into accopint, which
will reduc g;nulls, thus increasing the minimum values of Y aboye —o.
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Annex B
(normative)

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

B.1 List of controls

When ahy of the following controls are used, they shall be identified in E
abbreviation given in the following list. In addition they may be"

name o

symbolqg.

lish™hy the
Y-

relevant
tandard

up or down

STANDARD STANDARD STANDARD
NAMES ABBREVIATIONS SYMBOLS
OFF OFF 1
ON ON 2
STAND{BY STBY 3
NORTHLUP N UP orth stabilized display mode
HEAD-UP H UP egad-up unstabilized
display mode
HEADING LINE OFF HL OFF Heading line on display tp be
switched off momentarily
RANGE Range scale in use. Plug (+) or
minus (-) to indicate range
8

SHORT Short pulse
LONG H 9 Long pulse
TUNE 10 Tune
GAIN 11 Gain of the receiver
RAIN 12 Anti-clutter rain
SEA 13 Anti-clutter sea
PANEL 14 Display panel brilliance
DISPLA 15 Brilliance of the picture
on the display
RANGE RINGS RR 16 Fixed range rings
on the display
VARIABLE RANGE MARKER VRM 17 Variable range marker
on the display
ELECTRONIC BEARING LINE EBL 18 Electronic bearing line
on the display
PERFORMANCE MONITOR PM 19 Performance monitor
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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 ariable control function symbols shall be linked by a line, pxrgferabl rc. The
direction of increase of the controlled function shall be indicated.

B.2.5 $ymbols shall be presented with a high contrast against thej

B.2.6 The various elements of a symbol shall have a fixed

B.2.7 Multiple function of controls and switch positi i ated by a combined
symbol.

B.2.8 Where concentric controls or g ild refer
to the lgrger diameter control.

B.3 Symbols

B.3.1 The symbols listed B’ for controls on marine navigationjal radar
equipment

B.3.2 The circl@o pd symbols are optional:

Symjpol 8: shorf\p

A W N PP
2]
<
3
@)
=]
=
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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 HEADING | To identify
“off” position of LINE OFF | the “heading
the control or line” off
switch position
2 ON To identify RANGE To identify
the “radar on” /\ the range
position of Nl selection
the switch w witch
3| |- 0 STAND-BY | To identify the \\ig £ | Toudefiify
“radar stand- S the/shqgrt”
by” position Ise p@sition
of the switch L of the pulse
length
selectiohp
control
4 NORTH- \/ > LONG To idenfify
UpP PULSE the “long”
pulse pgsition
of the pyilse
length
selectiop
control
5 SHIP’ \(ro identi V TUNE To identify
HEAD-U “shy he the “tun|ng
up” control”
em
pr
SWit
N\
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Symbol Name Explanation Symbol Name Explanation
11 GAIN To identify 16 RANGE To identify
the “gain” RINGS the maximum
control position of
the “range
rings
brilliance”
control
12 — RAIN To identify 17 S VARIABLE | To identify
A tireposition RANG tire—vayiable
of the “rain” MARKER nge
control or macker|
switch &nt/l
13 To identify 18 \T{ide tify
A A the minimum the
SEA position of “electrgnic
ANAAL the “anti- L bearing line”
clutter sea” control
MA control
N |
14 To identify
the pogition
TRANSMIT | of the
J/RECEIVE perf(_)rn ance
MONITOR | monito
switch

15
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B.4 Code of practice for standard names and abbreviations

English standard names and abbreviations listed in 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, e.g. MAP, SYMBOL, LINE.

B.4.4 NewrRames—ard—abbreviahens—haybe—used—torrew—tureh do not
conflict with B.4.

B.4.5 INames and abbreviations marked with an * are for use in tex{ ie radar
picture area.

B.4.6 [tis permissible to use a single first letter abbreviatig d with a
second pbbreviation e.g., T.BRG, L.SPD.

B.4.7 |Application

This list is intended to be used on n« adar and electronic| plotting
equipment type approved after the revise radar performance gtandard
comes ipto force on 1 January 1999.

B.4.8 Descriptions

The des

B.4.9 |

In order Motion-
True trg € ative trails, are to be used. The standard abbrevigtion for
these m -
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STANDARD STANDARD DESCRIPTIONS
NAMES ABBREVIATIONS

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
AUTOMAHES AGFOS
AZIMUTH AZI
BACKGROUND BKGND
BEARING BRG
BUILT-IN TEST EQUIPMENT BITE
CALIBRATE CAL monitor

CANCEL
CENTRE
*CHANGE
CIRCUL
CLEAR

COMPA
CONTR
CORRE|
COURS
COURS

ular polarised, e.g. Antenna

ar, e.qg. remove data, video, synthetics
rrently entered

Compass, e.g. Compass error
Contrast on display
Correction

Course, e.g. Next course. New course

Course made good over the ground,
e.g. True

COURSE TO CTS Course is the direction in which a|vessel
is steering or intended to be steered

COURSE- C UP Course-up stabilized display mod

CURSOR CURS A moveable reference used in regdding
bearings or a highlighted input pojnt
onthe screen

DATA DATA Data

DATE DATE Date

DAY/NIGHT DAY/NT Day and night, e.g. Background, brilliance

DEAD RECKONING DR A position based on true course steered
and 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
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DISTANCE DIST Distance

DRIFT DRIFT Distance covered solely due to current,
tidal stream and surface drift

ELECTRONIC BEARING LINE EBL Electronic bearing line on the display

ELECTRONIC RANGE

AND BEARING LINE ERBL Electronic range and bearing line

ENHANCE ENH Enhance, e.g. Video

ENTER ENT Enter, e.g. Selected data

EQUIPMENT EQUIP Equipment

ERROR ERR Error, e.g. Operator, Alatm

ESTIMATED POSITION EP

EXTERINAL EXT

GROUND STABILIZED GND STAB

GROUND TRACK GND TRK

GYRO GYRO

HEADING HDG

HEADING LINE

ding\Thedirection in which the bows
i pointing expressed gs an
acement from north.
»360 clockwise

HOURS

INCREASE Ineréase a value

INFORMATION nformation

INITIAL|SATION Initialisation, e.g. Starting a procefss
or setting up parameters

INTERFERENCI@ S Interference rejector, e.g. Rejectign
of other ship's radar interference
(pulse to pulse correlator)

INTERSWITC ISW Inter-switch function

INPUT IN Input

INPUT/ 110 Input/output

KNOTS KT Knots

*LABEL LBL 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 a 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
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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
MINIMUM MIN Minimum (used 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
NAUTIQATWEE NV NauticatTmite
NORMAL NORM Normal
OFFCENTRE OFF CENT gset
OFFSET OFFSET
OUTPUJl ouT
OWN SHIP oS
PARALLEL INDEX LINE Pl

PERMANENT

PERSONAL ACCESS CODE

POSITION
POWER
PULSE LENGTH

PULSE$ PER RE:OL
PULSE REPETITION

RADAR

Pulse length

Number of pulses during the rgvolution
of antenna

Pulse repetition frequency
Radar

RANGE RNG The range, e.g. of a Target.

Not to be used for range scale
RECEI RX Receiver
RELATIVE REL Relative
RELATIVE, BEART® R BRG Relative bearing; relative to ship'q head
RELATIVECOURSE R CSE Relative course
RELATIVE MOTION RM Relative motion
RM (TRUE TRAILS) RM (T) Relative motion with true trails
RM (RELATIVE TRAILS) RM (R) Relative motion with relative trails
*SCAN TO SCAN SC/SC Scan to scan correlation. A number

SECONDS
SELECT
SET

may be added to indicate the number
of correlation scans

SEC Time in seconds
SEL Select, e.g. Menu, Data, Target
SET The resultant direction towards which

current, tidal stream and surface
drift flow
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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)

STABILIZED STAB Stabilized

SYNCHRONISATION PULSE SYNC Synchronisation

TARGE TGT Target, e.g. Any fixed ermoving gbject,
measured by radar

TIME T GO TTG Time to go

TRAILS TRAILS Trails. Synthet 3

ground
TRANSCEIVER TX/RX X/RX

TRANSMITTER

TRANSPONDER
TRIGGER PULSE
TRUE
TRUE QOURSE T
TRUE BEARING

TRUE MOTION

ihg pulse, e.g. Trigger error
'rue data, true heading
course

bearing. Relative to true north.
2ompass bearing corrected
for compass error

True motion

TRUE SPEED True speed

UNINTHRRUPTED

POWER S Uninterrupted power supply

UNSTA NSTAB Unstabilized

VIDEO VID Video

VISUAL| VDU Visual display unit

VIDEO VID NORM Video normal

*X-BAN X X-band (3 cm wavelength), e.g.
Transceiver

*S-BAND S S-band (10 cm wavelength), e.g.

Transceiver
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B.6 ARPA, ATA and EPA
STANDARD STANDARD DESCRIPTIONS
NAMES ABBREVIATIONS

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 automatically acquired, e.g.
Footprint-FAZ, Sector-SECT AZ and
Inclusion zone-INC AZ

ANCHOR WATCH ANCH Anchor watch

AUTOMATIC RADAR

PLOTTING AID ARPA

AUTOMATIC TRACKING AID ATA

BOW CROSSING RANGE BCR 0SS

BOW CROSSING TIME

CLOSEST POINT . Limit

OF APRAROACH
DELAY

ECHO REFERENCE

ECHO REFERENCE SPE

ELECTRONIC PLOTTI

o0 reference, e.g. A tracked talfget
d’as a reference for ground stabyilization

3peed derived from a stationary
tracked target

Electronic plotting aid

EXCLUS$ION z Exclusion zone. Zone within an
acquisition zone where target will[not be
acquired automatically

FULL Full, e.g. Guard zone, Acquisition|zone,
and tracking has no more capacit

GUARD N GZ Guard zone. A zone where an alafm will
be given when a target enters it

IDENTIFICA ID Identification, e.g. Number of a tafget
in racking or plotting

LABEL TARGET LAB TGT Label target, e.g. Display target I[j
on screen

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

MANOEUVRE TIME MVR TIME Manoeuvre time, e.g. An alarm indicating
manoeuvre should be carried out now

PAST POSITIONS PAST POSN Past positions, e.g. History dots

PREDICTED AREA

OF DANGER PAD A graphic showing a PAD around a

predicted close quarter situation area
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PREDICTED POINT
OF COLLISION

RELATIVE VECTOR
SYMBOLS OFF
TEST TARGET

TIME TO CLOSEST
POINT OF APPROACH

PPC

R VECT
SYM OFF

TEST TGT

TCPA

A graphic showing where PPC intercept
points lie with respect to own ship and
other targets

Relative vector

Symbols off, e.g. ARPA, ATA, EPA, NAV,
ENC, etc.

Test target for integrity checking
of tracking

Time to closest point of approach, e.g.

TIME T GO
TRACKING

TRIAL NANOEUVRE
TRUE VECTOR

VECTOR
VECTOR TIME

B.7 GEographics, mapping and nayigatign

STANDARD
NAMES

in the
ablish

ymbol

DESCRIPTIONS

ANTENNA N\>
AUTOP|LOT Q A

Antenna, e.g. Radar or GPS

Auto-pilot. An automatic heading gontrol
aid to enable a vessel to maintain|its
heading in an intended direction

BEARIN

TO WA BWC Bearing and distance to way-poin
(great circle)

BEARIN

TO WA BWR Bearing and distance to way-poin
(rhumb line)

BEARING.ORIGIN

TO DESTINATION BOD Bearing origin to destination

BEARING WAYPOINT

TO WAYPOINT BWW Bearing way-point to way-point

CO-ORDINATED

UNIVERSAL TIME uTC Co-ordinated universal time

CROSS TRACK ERROR XTE Cross track error

CURVED HEADING LINE CHL Curved heading line for showing
predicted track

DGPS DGPS Differential GPS. Local-L or Wide-W
area system

DECCA DEC Decca navigator

DEPTH DPTH Depth, e.g. Depth alarm
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DESTINATION DEST Destination

DISTANCE INTERVAL DIST INT Distance interval between tracked
positions of targets

ECDIS ECDIS Electronic chart display and information
system

ELECTRONIC

NAVIGATIONAL CHART ENC The data base held on board the ship
for use with ECDIS

ELECTRONIC

POSITION-FIXING SYSTEM EPFS Electronic position-fixing systems, e.g.
GPS, DECCA, LORAN-C

ESTIMATED TIME

OF ARRIVAL ETA Estimated time ofdarriv

EVENT EVENT

GLOBAL

POSITIONING SYSTEM GPS

GLONAES GLO

GEOGRAPHICS GEOG

GREAT|CIRCLE GC

GRID

HEADING CONTROL SYSTEM
INFRARED

INTEGRATED BRIDGE
SYSTEM

INTEGRATED NAYIG
SYSTEM

INTEGRATED RADIO
COMMUNICATIO
LATITUPE

ding control system
ed, e.g. sensor

Integrated bridge system
Integrated navigation system

Integrated radio communication system
Latitude

LATITU L/L Latitude/Longitude

LINE O LOP Line of position

LONGIT LON Longitude

LORAN LOR Loran-C'

MAN OYERBOARD MOB Man overboard

MAP LINES MAP LINES Map lines. A navigational facility defining
channels or traffic separation schemes
which are ground stabilized

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 SYSTEM DATA RSD Radar system data

RADIUS RAD Radius turn, e.g. NEXT RAD

RATE OF TURN ROT Rate of turn
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RHUMB LINE RHL Sailing on a constant course

ROUTE RTE Route. A planned course of travel,
usually composed of more than one leg

SAFETY CONTOUR SAF CON Safety contour for depth, e.g. From
ECDIS

SEQUENCE SEQ Sequence, e.g. Maps

SYSTEM ELECTRONIC

NAVIGATIONAL CHART SENC System electronic navigational chart

TRACK TRK The path followed or to be followed
from one position to another

TRACK[CONTROL SYSTEM ICS Track control Sysiem

TRACK|MADE GOOD TMG

TRACK|PILOT TRK P

VOYAGE VOY

WAYPJINT WPT

WAYPJINT CLOSURE

VELOCITY wWcCv

WHEEL{OVER POINT WOP

WORLDO GEODETIC SYSTEM \} S

9

S
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Annex C
(normative)

Electronic plotting video symbols (EPVS)

1998(E)

C.1 General

C.1.1 IMO Resolutions A.823 for ARPA and MSC.64(67), annex 4 for d A.820
for hightspeed craft radar require that certain indications and warning ectronic
plotting faids for anti-collision purposes.

Video symbols 1 to 14, illustrated in this annex, shall be uged with the
IMO mandatory requirements.

Video symbols 1, 3, 4,5, 7, 8, 9, 11, 12 and 13 shall be used o

Video s be used optionally where
this faciity is provided.

C.1.2 The size of the video symbols i a 340 mm effective diameter|display.
Where ifi ey shall be 6 mm high. For| smaller
diameter displays the size s

C.1.3 Other symbols|n k ; ver anti-collision functions provided they] do not
conflict jwith symbols » avigational symbols for radar (annex E of the IEC 60936
series) and IHO ; P e use of these other anti-collision symbpls shall
be limitg¢d to ens obscure the anti-collision requirements of the electronic
plotting

C.1.4 If two ' nultaneously apply to a target, then the symbols|may be
displayq ‘ hey are clearly distinguishable.

C.1.5 g/alarm symbols (symbols 7, 8 and 9) the following prioritjes shall
be used;

C.1.5.1| ‘Agrunacknowledged alarm (symbol 7 flashing) is always a higher priority [than an
acknowledgedatarm (Symbot-7 steady);

C.1.5.2 CPA/TCPA warning (symbol 8) has a higher priority than a target entering a guard
zone (symbol 7);

C.1.5.3 Guard zone warning (symbol 7) has a higher priority than a lost target warning

(symbol

9).
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C.2 Symbols

The following symbols are graphically presented within a representation of a radar plotting
display, which includes a bearing scale graduated at nominal 30° intervals. In practice the
bearing scale is divided into marks at least every 5° (see IEC 60936-1).

The diagrams that follow are intended to illustrate only the form of the symbols.

C.2.1 Symbol 1

IMO/IEC EPVS Detail Description of symbol

references symbol
number (
3.2.1 of IMO 1 Manual acquisition and plotting. A cross shall be seﬁ a or
A.823 manual acquigiti ATA and
for plotting onan

3.3.2.1L of ARPA
IEC 60872-1

3.3.2.1L of ATA
IEC 60872-2

3.3.5.1L of EPA
IEC 60872-3

N

5t 10 mm
10 mm in width, |to avoid
rth other navigational gnd chart
as well as for electrofic chart
and information system | (ECDIS)

harmonization.
}?TE 2 — The cursor is also used|for other

300 radar purposes.

270

24
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.2.1 of IMO 2 Area of auto acquisition. If facilities are provided for suppression of
A.823 acquisition, continuous lines shall be used
to define the limits outside of which auto
3.3.2.1 of ARPA On any range scale where acquisition is suppressed.
IEC 60872-1 acquisition is suppressed over
a certain area, the area of
acquisition shall be indicated
on the display.

NOTE 1 — In 324—0of IMO 823, no

304

270

24

ber and

can also

7).
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C.2.3 Symbol 3
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.3.2 of IMO 3 Target being tracked during A broken square around the echo indicates
A.823 the initial stage. the targets under acquisition and initial
stage of tracking before steady-state
3.3.3.1 of ARPA tracking.
IEC 60872-1
3.3.3.1 of ATA
IEC 60872-2

30

270

24

000
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.4.6 of IMO 4A Course and speed vector. A vector indicating the target’s predicted
A.823 Target being tracked when true or relative motion, which may have
tracking is in steady state. a fixed time scale or time-adjusted scale.
3.3.4.6 of ARPA The course and speed The vector origin is to be defined by a small
IEC 60872-1 information generated by the dot or the centre of a circle. The circle shall
1 be at least 2 mm in diameter.
3346 o ATA | Largets shall be dispiayed 1
IEC 60872-2 vg tor or araphi ﬁ; rJr/n The position of own ship shall always
a vector or graphic form. be indicated by a dot,
3.3.5.of EPA
IEC 60872-3

304

270

rjow or a
hosen by
vector.
Cctors are
d speed

ground
eed over

ely.
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C.2.5 Symbol 4B

—-51—

IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.4.6 of IMO 4B Course and speed vector. A vector indicating the target’s predicted
A.823 Target being tracked when true or relative motion, which may have
tracking is in steady state. a fixed time scale or time-adjusted scale.
3.3.4.6 of ARPA The course and speed The vector origin is to be defined by a small
IEC 60872-1 information generated by the dot or the centre of a circle. The circle shall
3.3.4.6 of ATA ARPA/ATA/EPA f_or acquirgd be at least 2 mm in diameter.
IEC 60872-2 targets shall be d(splayed in
a vector or graphic form.
3.3.5.of EPA
IEC 60$72-3 ( \
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C.2.6 Symbol 5
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.4.6 of IMO 5 Course and speed graphics. The graphics can take the form of a shape
A.823 Target being tracked when such as a hexagon (see example) or ellipse.
tracking is in steady state.
3.3.4.6 of ARPA The course and speed The vector origin is to be defined by a small
IEC 60872-1 information generated by the dot or the centre of a circle. The circle shall
1 be at least 2 mm in diameter.
sassol | aTa | GTAATA I s e
IEC 60872-2 )€ displayed In a vector o
graphic form.
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C.2.7 Symbol 6
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.3.5 of IMO 6 Past position of target At least four equally time-spaced past
A.823 on ARPA. positions to be shown on request as dots
on an ARPA.
3.3.3.8 of ARPA The ARPA shall be able to Plot positions shall be identified by an
IEC 60872-1 display on request at least four associated plot number adjacent to the
equally time-spaced past initial plot and subsequently adjacent to
positions of any targets being the vector origin.
tracked over a period appropriate
tU thC IGI.IIHU Q0ArcCITiT UuocT,
3.2.9 of EPA Plot position of targets on EPA. On EPA, the paspplot positionsymaly not be
IEC 60872-3 equally time-spédced, a ré not shown
astern of ow;%h\l
is Wi ieg to PA only.
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C.2.8 Symbol 7
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.5.1 of IMO 7 Target entering guard zone. A flashing equilateral triangle, apex down,
A.823 shall be used to mark the target.
3.3.5.1 of ARPA The ARPAIATA shall, and the A guard zone shall consist of continuous
IEC 60872-1 EPA may, have the capability to lines bounding the area chosen by the
warn the observer with a visual operator.
|E363é%'§73f 5 ATA and audible signal of any
) distinguishable target which
closes to a range or transits a
Zore—choser-by—the-observer:
The target causing the warning
shall be clearly indicated on the
display. N (\
i i Qency of
000
330 030 it is per-
V operator
304 060 symbols
270 o | Q90
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C.2.9 Symbol 8
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.5.2 of IMO 8 CPA /TCPA warning. A flashing equilateral triangle, apex top,
A.823 shall be used to mark the target. In addition,
the target vector may be flashed.
3.3.5.6 of ARPA The ARPA/ATA shall, and the
IEC 60872-1 EPA may, have the capability to
warn the observer with a visual
||53(';3é5%g73t2 ATA and audible signal of any tracked
target which is predicted to close
3.3.13.1 of EPA within a minimum range and time
IEC 60872=3 ehosen-by-the-obserrer—Fhe

target causing the warning shall
be clearly indicated on the
display.
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C.2.10 Symbol 9
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.5.3 of 9 Lost target warning. A diamond shall flash.
IMO A.823
3.3.5.7 of ARPA The ARPA/ATA shall clearly The diamond shall be formed from two
IEC 60872-1 indicate if a tracked target is lost, | equal triangles (one apex up, the other
3.3.5.5 of ATA other than out of range, and the apex down).
IEC 60872-2 target’s last tracked position shall

be clearly indicated on the
display.
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C.2.11 Symbol 10
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.7.1 of IMO 10 Trial manoeuvre. The letter T, at the bottom of the display,
A.823 shall flash.
3.3.7.1 of ARPA
IEC 60872-1

30

270

000

330 A 030

NOTE 1 - The letter T shall be at least
15 mm high. The width shall be about two-
thirds of the height. A letter shall be
composed of lines that are not less than

2 mm thick.

NOTE 2 — Fla§hing i t @\fequency of
about 0,5 H INdz.
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.10.1 of IMO 11A Test targets on a synthetic The letters XX at the bottom of the display
A.823 picture. shall flash. During a trial manoeuvre the
letters XXT shall appear at the bottom of
3.3.10.1 of ARPA Test programmes shall be the display.
IEC 60872-1 available so that the overall
performance of ARPA/ATA can
3.3.9.1 of ATA i ;
IEC 60872-2 be assured periodically against

a known solution.

NOTE 1 — The letters=XX _or XXT, at the

30
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C.2.13 Symbol 11B
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.10 of IMO 11B Test target superimposed The letter X at the bottom of the display and
A.823 on a live picture. on the test target shall flash. During a trial
33101 of manoeuvre the letters XT shall appear at
.3.10.1 0 ARPA Tes{ programmes shall be the bottom of the display.
IEC 60872-1 available so that the overall
performance of ARPA/ATA can
3.3.9.1 of ATA i ;
IEC 60872-2 be assured periodically against

a known solution.

NOTE 1 — The letter X—ar XT at the bottom
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C.2.14 Symbol 12
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.6.1 of IMO 12 Data requirements. A square is to be used as a symbol to mark
A.823 the data reading target.
3.3.6.1 of ARPA Targets selected shall be marked
IEC 60872-1 with the relevant symbol on the
radar display. If data is required
|E3(';3e'5%§72f 5 ATA for more than one target at the
) same time each symbol shall be
3.3.10 of EPA separately identified, for example
IEC 60872=3 with-a-Amberadfacent-tothe
symbol. (
N
000
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