INTERNATIONAL IEC
STANDARD 61023

Second edition
1999-07

Marine speed and
equipmen

es’de navigation et
ation maritimes —

Reference number
IEC 61023:1999(E)



https://iecnorm.com/api/?name=b9ea6adbfdf5c770c8890b2ae667e9ea

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)*

* |EC Bulletin

Available both at the IE Webnd q

referred to |EC 60050: International

ted periodical

ife/address on title page.



https://iecnorm.com/api/?name=b9ea6adbfdf5c770c8890b2ae667e9ea

INTERNATIONAL IEC
STANDARD 61023

Second edition
1999-07

Maritime navigation an ion

equipment and syster

Performan
Methods o

des d'essai et résultats d’essai exiges

U IEC 1999 O 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.

3, rue de Varembé Geneva, Switzerland

International Electrotechnical Commission
IEC web site http://www.iec.ch

Telefax: +41 22 919 0300 e-mail: inmail@iec.ch

Commission Electrotechnique Internationale PRICE CODE M
International Electrotechnical Commission
MemayHapoaHaa OnekrpotexHuueckaa Homuccua

For price, see current catalogue



https://iecnorm.com/api/?name=b9ea6adbfdf5c770c8890b2ae667e9ea

—2- 61023 © IEC:1999(E)

CONTENTS
Page

FOREW O R DD ..ttt e et et e e et 3
Clause
S Yo 0] 1 PP 4
2 NOIMALIVE T OIS e e 4
3 ADDBIeVIAtioNS ... TN e 4
4  Minimum performance requiremMentsS.........coovevviieiiniiiineeineeneee e N \ ........... 5

4.1 | INrOdUCTION «.oviieiiic e e L NN e NG e PR e e 5

4.2 | Methods of presentation ..........ccooeiiiiiiiiiii e A e Ne T N > ........ 5

4.3 | Accuracy of measurement.........cooiviiiiiieiiienee e N O bl e NG e e e 6

4.4 | Roll and pitch ... G NN N e e ereeeee e, 6

4.5 | Construction and installation .............cooooii T NN N e e, 6
5 Methjods of testing and required test results.......L....(. ) S NG i

5.1 | General oo e,

5.2 | Testarrangements ............ oo N\

5.3 | Minimum depth..........coooiii DG D

5.4 | General requirements

5.5 | SDME configuratdq.....

5.6 | Optional facilitie

5.7

5.8 | Metho

5.9 Distan@

5.10

511

5.12

5.13<

5.14

5.15
Figure 1 —SHip SPEET VElOT Y VETIOTS T e eeeeeeees 11

Annex A (informative) Cross-references — IMO Resolution A.824 and the tests in this standard .... 12


https://iecnorm.com/api/?name=b9ea6adbfdf5c770c8890b2ae667e9ea

61023 ©

IEC:1999(E) —3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -

Marine speed and distance measuring equipment (SDME) —

Performance requirements — Methods of testing and required test results
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS —

Marine speed and distance measuring equipment (SDME) —

Performance requirements — Methods of testing and required test results

1 Scope

This International Standard specifies the minimum performance requirements, methods of
testing and required test results of devices to indicate speed and distance — speed and
measuring equipment (SDME) required by Regulation 12 of/Chapter V of the
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4 Minimum performance requirements

4.1 Introduction

4.1.1 (A.824/A1.1) Devices to indicate speed and distance are intended for general
navigation and ship manoeuvring use. Although the minimum requirement is to provide
information on the distance run and the forward speed of the ship through the water or over the
ground, additional information on ship’s motions other than in the forward axis may be
provided. The equipment shall comply fully with its performance standard at forward speeds up
to the maximum speed of the ship and in water of depth greater than 3 m beneath the keel.

4.1.2 (A.824/A1.2) In addition to the general requirements in Resolution A7694 as detailed in
IEC 60945, devices to indicate speed and distance shall comply with the qyini h\<rformance

requirements of this standard.

4.1.3 Where SDME information is generated by one unit of eguipme [ >ayed on
another ynit, the combination of the two units shall be regarded ' and shall
be tested as an entity.

414 A um requirements
of this s asonably
practicab

415 T processing unit to cqnvert the
output si v and for transmission to other
equipment.

4.2 Me

4.2.1 (A.824/A2.1) 3 QY be presented in either analogue or digital form.
Where a| digi 1 ] %, itSNJ atal steps shall not exceed 0,1 knots. Analogue
displays € - . ¢ knots and be marked with figures at lefast every
5 knots. ispla 9 ¢ ped of the ship in other than the forward direction, the
direction D€ N

4.2.2 (A.824/52 K e display
shall cov g afream O htal steps
shall not psetting a

read—ouf ¢

he display shall be easily readable by day and by night.

4.2.3 (A.T24/A2.

4.2.4 (A.824/A2.4) Means shall be provided for feeding distance run information to other
equipment fitted on board.

4.2.4.1 (A.824/A2.4.1) When contact closure is used, forward speed only shall be indicated.
The information shall be in the form of one contact closure (or the equivalent) for each 0,005
nautical miles run.

The minimum contact closure time or equivalent pulse width shall be 50 ms.
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4.2.4.2 (A.824/A2.4.2) When serial digital interface is provided, the information on all speed
and distance parameters, including direction, shall be provided in the form of a serial stream of
digital information conforming to the international protocol for a digital interface for marine
equipment use.1)

4.2.5 (A.824/A2.5) If equipment is capable of being operated in either the "speed through the
water" or “speed over the ground” mode, mode selection and mode indication shall be
provided.

Where automatic mode selection is provided, the mode in use shall be indicated.

4.2.6 (A.824/A2.6) If the equipment has provision for indicating speeds otherthan on a single
fore and ATt axis, then the forward and athwart speed through the water shall be prm%n\i and the
ti

forward gnd athwart speed over the ground may be provided as an additi J|Resultant
speed and course information may be provided as a switchable optio rmation shall
clearly inflicate the direction, mode and validity status of the displayea [olg

4.3 Acguracy of measurement

4.3.1 (A.824/A3.1) Errors in the indicated speed, whep-the n shallow
water effect(s) and from the effects of wind, current ajid tide, sha eed 2 % of the speed
of the ship, or 0,2 knots, whichever is greater.

‘ fa& ship is operating |free from
shallow water effect(s) and from the effects™Qf wi S tide, shall not exceg¢d 2 % of
the distapce run by the ship in 1 h or 0,2-Rautical mJ (n each hour whichever is the greater.

iCate speed and distance ruh can be
effects, water temperature, salinjty, sound
eel and trim of ship), details of possible

4.3.3 (A.824/A3.3) If the accura
affected ] jthe .
velocity

4.4 Ro

(A.824/A y y 9 guipment shall be such that it will meet the requirements
of this st4 > N {

Any degf
includedy

¢ at roll and pitch angles greater than those above| shall be
[he eq ment andbook.

4.5 Construction and installation

4.5.1 (A. thment of
parts of the equipment to the ship nor damage occurring to any part of the equipment which
penetrates the hull could result in the ingress of water to the ship.

4.5.2 (A.824/A5.2) Where any part of the system is designed to extend from and retract into
the hull of the ship, the design shall ensure that it can be extended, operated normally and
retracted at all speeds up to the maximum speed of the ship. Its extended and retracted
positions shall be clearly indicated at the display position.

The handbook shall include the manufacturer's recommendations on the installation of the SDME,
in particular the positioning of the sensor, as it affects the overall accuracy of the SDME.

1) |IEC 61162-1.
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5 Methods of testing and required test results

5.1 General

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

5.2 Test arrangements

The general arrangements for the tests shall be as follows:

5.2.1 Where applicable, the units of the equipment shall be inter-connetiedh by the longest
electricalllinks for which the equipment has been designed. A link may b inulated.
5.2.2 For tests to determine speed and distance measurement ac g i >ormal|y
received [from the sensor shall be simulated as applicable to the partis iCe being
tested. Where practicable, the output of the sensor shall be mine the
charactetistics of its output signal.

5.2.3 Where realistic simulation is not practicable, thé manu ) te, to the
satisfactipn of the laboratory or test house, that { i accuracy
requiremgnts. At the discretion of the laboratory™o d out by
demonstfation or by installation on a ship\at seg

5.3 (4.1]1) Minimum depth

If the sensor technology used is sensjtive te_thexws to verify
speed and distance measykement acc rache ch a way
that the ipfluence of wateKdepth {5 simulated.

The spe¢d and distancesacgc he/carried out at non-critical depth donditions
(depending upon Ahe 8 at warious depths greater than and incluging 3 m
beneath the kee

54 (4.1

The equi all be testedto fulfil all applicable requirements of IEC 60945.

The reley

— Gene

— Envir heat (8.2), damp heat (8.3), low temperature (8.4), vibration (8.})

e FOr exposed units of the equipment — Rain (8.8)
¢ For transducers — Immersion (8.9.1)

— EMC - Conducted (9.2), immunity (10.2 to 10.9)
NOTE — Not 10.4 and 10.9 for transducers.

— Special purpose (acoustic etc.) (11), safety (12), maintenance (13), manuals (14), marking (15)

5.5 (4.1.3) SDME configuration

By inspection.
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5.6 (4.1.4) Optional facilities

All components of the possible six speed components that are sensed (see figure 1) by any
specific SDME shall be tested for speed and distance accuracy as defined in 4.3 according to
the table below.

Component Distance accuracy

(see explanation of Speed accuracy (sailed distance)

symbols in figure 1)
Vg 0,2 kn or 2 % of Vj 0,2 nm or 2 % over the ground
Vg 0,2 kn or 2 % of V 0,2 nm or 2 % over the ground
Vy 0,2 kn or 2 % of V, 0,2 nm or 2/% owver the ground
Viw 0,2 kn or 2 % of V,, 0,2 nm//r\z\ %KIQOLbh\the water
Vi 0,2 kn or 2 % of V, 0,2,ANOK2 % Ysough the water
Vi 0,2 kn or 2 % of V,, .2 Mg o\2 X4 through Yk water

Any resttlictions for the availability (for example water de iations the optional
speed/digtance components shall be clearly stated in the m

5.7 (4.1]5) System configuration

By inspegtion.

5.8 (4.2) Methods of presentation
5.8.1 (4.2.1) Speed

By inspe¢tion and during

5.8.2 (4.2.2) Distance
By inspe¢tion an@'

5.8.3 (4.2.

By inspegti

5.9 (4.5

run gxternal output

5.9.1 (4.2.4,1) ntagt closure

5.9.1.1 Method of test

The equipment shall be set up in accordance with 5.2 and the closures of each set of output
contacts shall be recorded accurately while the simulated sensor signals are applied.
A constant forward speed of at least 10 kn shall be applied during which a series of not less
than 10 consecutive contact closures shall be recorded.

5.9.1.2 Results required

The contact closure time or equivalent pulse width shall be not less than 50 ms. The interval in
distance between the occurrence of the leading edge of one contact closure and the next for at
least 10 consecutive contact closures shall be within 2 % of 0,005 nautical miles.
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5.9.2 (4.2.4.2) Digital interface

5.9.2.1 Method of test

The equipment shall be set up in accordance with 5.2. Test equipment fulfilling the
requirements of IEC 61162-1 and capable of decoding correct messages and indication of all
deviations from the correct message syntax shall be provided. A constant forward speed of at
least 10 kn shall be applied, during which at least 1 000 consecutive messages shall be
recorded.

If any operational status affects the message type or adds any proprietary message e.g. for
diagnostics, all relevant combinations of such status shall be used. T~

9.9.2.2 Results required

All chara
where th
the VLW

}ystems
ing unit,

If additio nessages
shall con sition be
specified ot in any

way degr|
5.10 (4.
By inspe(

5.11 (4.

By inspeq

5.12 (4.
5.12.1 (4
5.12.1.1
The equj hbe st upin accordance with 5.2, and all outputs indicating speed shall be
monitore ] of 1 kn

shall be & idd of not less than 15 min. This procedure shall then be repgated with
the simufated_s eing increased by increments of 1 kn up to a speed of % kn and
thereaftef \by” increnfents of 5 kn up to the maximum speed for which the equipment is
designed.

Where equipment is designed to indicate the speed of the ship in the reverse direction, the
above procedure shall be repeated up to the maximum speed for which the equipment is
designed to operate in the reverse direction.

5.12.1.2 Results required

When the test is carried out in accordance with 4.3.1 and 5.2, no reading of the speed indicator
shall differ from the constant speed being applied at the time by more than 2 % of that speed
or 0,2 kn, whichever is the greater.
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Where alternative modes of operation are provided in an equipment, the correct operation of
the change-over facility shall be checked during this test.

5.12.2 (4.3.2) Indication of distance run

5.12.2.1 Method of test

The equipment shall be set up in accordance with 5.2, and all outputs indicating distance run
shall be monitored while the sensor simulated signals are applied. A constant forward speed of
5 kn shall be applied for a period of at least 60 min, and the indicated distance run during the
period and the time duration shall be recorded. This procedure shall be repeated at constant
speeds by mcrements of 5 kn up to the maximum speed for wh|ch the eq IIIent is designed.

The time[d distance
run of at Jeast 5 nauncal miles is recorded
Where practicable, the simulated input shall be stopped imm kmental
addition has registered on the distance run indicator.
Where tHis is not practicable, the time duration at each spe 3 distance
run is a multiple of the incremental step used by the ingitat
5.12.2.2 | Results required
No recorfled reading of the distance r{ alculated
from the|constant speed applied and % of the
distance fun or the equivalent of 0,2 na
5.13 (4.B.3) Effects of eptiton
The compliance with the text
proposed by the manu
5.14 (4.4) RoI@ Y
Where th sor might influence significantly the performanjce of the
equipme and pitch, an assessment of the possible effects on
performa any installation limitations given in the equipment fpandbook
shall be ¢ hsp ct| Q of the proposed text.

4
5.15 (4. nd installation

he requirements of 4.5 shall, as far as is practicable, be checked by

The comlgliance
inspectio
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IEC 904/99

Ve = speed due to propeller thrust
ng = forward speed over the ground

Vyg = athwart speed over the ground
= r
t = speed due to current Vow = athwart speed through the water

Figure 1 — Ship speed velocity vectors

In figure 1, the direction of the vectors is referred to north. The direction of V. is the ship
heading (true compass course).

Figure 1 can be applied at any point of a ship, all vectors being equal and constant in time, as long
as no parameter influencing the movement (own ship’s course and speed, wind and current)
changes. During, for example, a course change, the vectors for various sensor locations are
different and vary with time. In this case, the output of the SDME depends upon the location of
the sensors.
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Annex A
(informative)

Cross-references — IMO Resolution A.824 and the tests in this standard

IMO Resolution A.824 annex | IEC 61023 requirement | IEC 61023 test

Clause/subclause

1.1 4.1.1 5.3
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— 4.1.3 /55
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2.3 423 CRAAL \ 583
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2.5 2.5 \ S )\/ 5.10

4 5.11
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