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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures u ] ] led ) 3
descrfbed in the [SO/IEC Directives, Part 1. In particular, the different approval criterian

datab
such |

Any t
const

ipned that this may not represent the latest information, which-inay be obtained fro

ase available at www.iso.org/patents. ISO shall not be held<responsible for identify
patent rights.

Fade name used in this document is information givenfor the convenience of users
tute an endorsement.

intenance are

beded for the

Folve the use
any claimed
not received
bmenters are

m the patent

ng any or all

and does not

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and

expre
the V
WWW,

ssions related to conformity assessment,cas well as information about ISO's 3
Vorld Trade Organization (WTO) principles in the Technical Barriers to Tradg

iso.org/iso/foreword.html.

This
Subca

This fourth edition cancels and-replaces the third edition (ISO 9875:2000), which has bee

revisg

document was prepared by Technical Committee ISO/TC 8, Ships and maring
mmittee SC 6, Navigation and ship’operations.

d. [t also incorporates the-Technical Corrigendum ISO 9875:2000/Cor 1:2006.

The

b

—

rIain changes are asfolows:
t

mterfacerequirements have been added in 5.9;

e normative references have been updated;

ridge alert management requirements have been added in 5.6 and the test method in

dherence to
(TBT), see

b technology,

n technically

6.8;

[ >

nirex B has been replaced with a new Annex on alerts definition, including alert idenf

ifiers

added new Annex C on IEC 61162 interfaces overview.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The purpose of echo-sounding equipment is to provide reliable information on the depth of water under
a ship to aid navigation in particular in shallow water.

This document is aligned with IMO Resolutions, in particular IMO Resolution A.694(17), IMO Resolution
A.224(VII), IMO Resolution MSC.74(69) and IMO Resolution MSC.302(87).

Any text in this document which is a citation from the IMO Resolution MSC.74(69), Annex 4, appears in
italics. Within these citations, any changes to the original wording of the IMO Resolution MSC.74(69),
Annex 4, are written in upright font.

In this docunent, the following verbal forms are used:
— “shall” indicates a requirement;

— “should” indicates a recommendation;

— “may” indjcates a permission;

— “can” inditates a possibility or a capability.
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ards adopted by the IMO Resolution A.224(VII) as amended by IMO Resolutlon
K 4.

Jocument is intended to be used in conjunction with IMO Resolution A.694(17)and wi

ridge alert management, IMO Resolution MSC.302(87) supersedes IMQ Resolution
k 4. Accordingly, this document incorporates references to IEC 62923-Dand [EC 62923
jated with Resolution MSC.302(87) for requirements and tests where applicable.

ordance with IMO Resolution MSC.74(69), Annex 4, Articles/l and 2, the purpose of ¢
ment is to provide reliable information on the depth of water under a ship to aid
ular in shallow water. This document is applicable for shipspeeds from 0 kn to 30 kn.

ormative references

bllowing documents are referred to in the text in such a way that some or all of
tutes requirements of this document. Fot‘dated references, only the edition cited
ed references, the latest edition of the réferenced document (including any amendmg

D945, Maritime navigation and radiecommunication equipment and systems — General
thods of testing and required test.results

| 162-1, Maritime navigationtand radiocommunication equipment and systems — Digital
Single talker and multiplelisteners

| 162-2, Maritime ngvigdtion and radiocommunication equipment and systems — Digital
Single talker and'wultiple listeners, high-speed transmission

| 162-450, Manitime navigation and radiocommunication equipment and systems — Dig
't 450: Multiple talkers and multiple listeners — Ethernet interconnection

2288, Maritime navigation and radiocommunication equipment and systems — Pr
htion-related information on shipborne navigational displays — General requirement.

testin,

MSC.74(69),
hIEC 60945.
MSC.74(69),

-2 which are

cho-sounding
navigation in

their content
applies. For
ents) applies.
requirements
interfaces —
interfaces —

tal interfaces

psentation of
5, methods of

dnd required test results

[EC 62923-1:2018, Maritime navigation and radiocommunication equipment and systems — Bridge alert
management — Part 1: Operational and performance requirements, methods of testing and required test
results

[EC 62923-2, Maritime navigation and radiocommunication equipment and systems — Bridge alert
management — Part 2: Alert and cluster identifiers and other additional features

IMO Resolution MSC 74(69), Adoption of New and Amended Performance Standards, Annex 4, Amendments
to Resolution A.224(VIl) — Performance standard for echo sounding equipment, May 1998

IMO Resolution MSC 302(87), Adoption of Performance standards for bridge alert management, May 2010

IMO Resolution A. 694(17), General requirements for shipborne radio equipment forming part of the global

marit

ime distress and safety system (GMDSS) and for electronic navigational

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=9f16b9d49e734f75c620adda819ff4f7

ISO 9875:2023(E)

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

3.1
source level

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

S
maximum ro
as measured

Note 1 to entr]

3.2

ot mean square sound pressure level at a point on the principal axis of the transducer
in the far field but referred to the distance of 1 m

y: This value is expressed in decibels.

receiving directivity index

D

ratio of the acoustic power density at a distant point on the principal axis ofthe transducer (3.5),

used as a trag
power

Note 1 to entr]

3.3
receiving bz
B

nsmitter, to that of an omnidirectional transducer, with the{same total radiated ac

: This value is expressed in decibels.

ndwidth

bandwidth at which the response of the overall system, measured through water, is 3 dB belo

maximum re

B=101g

where f; and
Note 1 to entr]

3.4
minimum d
E

ratio of the
the bandwid

3.5

sponse of the system

f1-12)

f, are respectively the uppetr'and lower frequencies, expressed in hertz.

y: This value is expressed inf decibels.

btectable signal-to-noise ratio

ignal level,\éxpressed in decibels, to the background noise level, expressed in decib
Lh of the\receiver required to give a minimum detectable signal on the display

(3.5),

when
bustic

w the

pls, in

transducer

substance or device, such as a piezoelectric element, that converts an input electrical energy into an
acoustic energy and vice versa, installed on the ship’s hull and exposed to the sea water

3.6
performanc

e check

short test to confirm compliance with the essential requirements specified in the equipment standards

Note 1 to entry: In this document, a performance check is a non-quantitative visual check confirming that the

system is still

3.7
inspection
visual check

operative for the purpose of IEC 60945.

of the equipment or documentation
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3.8

ISO 98

pre-conditioning
treatment of a specimen with the objective of removing or partly counteracting the effects of its
previous history

39

bridge alert management

BAM

75:2023(E)

overall concept for management, handling and harmonized presentation of alerts on the bridge

3.10

central alert management

CAM

funct
huma
navig

[SOURCE: IMO Resolution MSC.302(87), Appendix 1]

Note ]
stand

3.11
centr

onality for the management of the presentation of alerts on the central alert
n machine interface (CAM-HMI) (3.11), the communication of alert states betieéen C
ptional systems and sensors

to entry: The functions can be centralized or partly centralized in subsystems and intercq
hrdized alert-related communication.

al alert management human machine interface

CAM-HMI
human machine interface for centralized presentation and\hrandling of alerts on the bridge

[SOU

3.12
centn
CAM
comb
interf

[SOURCE: IEC 62923-1:2018, 3.1.18]

4 Abbreviated terms

DPT
ECDIS

ES

CE: IMO Resolution MSC.302(87), Appendix 1]

al alert management system
Kystem

ned functionality of central alert management (3.10) and central alert management hu
ice (3.11)

depth
electronic chart display and information system

echo-sounding equipment

management
AM-HMI and

nnected via a

man machine

EUT

equipment under test

BAM
CAM
CAM-

VDR

bridge alert management
central alert management
HMI central alert management human machine interface

voyage data recorder
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5 Performance requirements

5.1 General

Echo-sounding equipment shall comply with IMO Resolution MSC.74(69), Annex 4 and with the general
requirements of IEC 60945, where applicable.

Echo-sounding equipment shall comply with IEC 62288.

5.2 Functionality

5.2.1 Rang

In accordand
sea bed reflg
transducer b

5.2.2 Rang

In accordang
minimum of 4
deep range, s

Where an ay
override the

Where phasg
such a range

Positive indi

Where dept}
depth of wat

ye performance

e with IMO Resolution MSC.74(69), Annex 4, Article 5.1.1, under normal propagatio
ctibility conditions, the equipment shall be capable of measuring any cleardnce und
btween 2 m and 200 m.

pe scales

e with IMO Resolution MSC.74(69), Annex 4, Article 5.1.2, the equipment shall pro
wo range scales one of which, the shallow range, shall cover gxange of 20 m, and the oth
hall cover a range of 200 m.

tomatic range is provided, a device to select these‘ranges manually shall be availa
Qutomatic range.

d ranges, not starting from zero, are availableyan indication shall be provided to shoxy
is in use.

cation of the range in use shall be provided in all cases.

measurement relative to the seasurface is provided, in addition to measurement
er under the ship, there shall be apositive indication of a draught value.

5.2.3 Main display

In accordanca
a suitable gra

The displaye(

Multi-colour
manual.

e with IMO Resolution MSC.74(69), Annex 4, Article 5.1.3, the primary presentation sh
phical display which-provides the immediate depth and a visible record of soundings.

| record shall'show at least 15 min of soundings on the deep range scale.

display may be used. In this case, the colour assignment shall be clearly explained

5.2.4 Othg

rdisplays

n and
er the

Vide a
or, the

ble to

w that

pf the

all be

n the

In accordance with IMO Resolution MSC.74(69), Annex 4, Article 5.1.4, other forms of display may be
added, but these shall not affect the normal operation of the main display.

5.2.5 Pulse repetition rate

In accordance with IMO Resolution MSC.74(69), Annex 4, Article 5.1.5, the pulse repetition rate shall not
be slower than 12 pulses per minute on the deep range and 36 pulses per minute on the shallow range.

5.2.6 Roll

and pitch

In accordance with IMO Resolution MSC.74(69), Annex 4, Article 5.1.6, the performance of the equipment
shall be such that it will meet the requirements of this document when the ship is rolling #10° and/or

pitching #5°.

4
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5.3 Multiple installation

In accordance with IMO Resolution MSC.74(69), Annex 4, Article 5.1.7, more than one transducer and
associated transmitter-receiver may be fitted.

If more than one transducer is used:
— means shall be available to display the depths from the different transducers separately; and

— a clear indication of the transducer(s) in use shall be provided.

5.4 Data storage

In ac¢ordance with IMO Resolution MSC.74(69), Annex 4, Article 5.1.8, it shall be paossible to record on
paper|recording or other means the information about:

]:e depth(s), and

e associated time for 12 h.

~

— ¢

Therd shall be means to retrieve the recorded information. The information may be recorded and
retrigved in the form of graphics or digital readouts at intervals of 1 ‘min.

5.5 |Accuracy

5.5.1] Accuracy of measurement

In acqordance with IMO Resolution MSC.74(69), Annéx 4, Article 5.2.1, based on a sound spegd in water of
1 500|\m/s, the tolerance of the indicated depth shalltbe either:

I+

0,5 m on the shallow range scale, respectively +5 m on the deep range scale; or

I+

D,5 % of the indicated depth,
whicHhever is the greater.

NOTE These tolerances take-no‘account of the ship’s roll and pitch.

5.5.2] Discrimination

In acqordance with<IMO Resolution MSC.74(69), Annex 4, Article 5.2.2, the scale of display shall not be
smallg¢r than 5,0 mniper metre depth on the shallow range scale and 0,5 mm per metre depth on the deep
range scale.

5.6 |Malfunctions and alert and indications

5.6.1 General

The general presentation, handling and communication for alerts shall comply with the requirements
stated in IMO Resolution MSC.302(87); IEC 62923-1:2018, Module A and Module C; and in IEC 62923-2,
as a minimum.

The alerts with a standard alert identifier for echo-sounding equipment are specified in Table B.1.
NOTE1 The alert title and alert description texts which are used in Table B.1 and in the body text of this

document are not mandatory but are regarded as guidance. Alert titles and alert description texts used in the
body text of this document are therefore indicated between double quotation marks (" ").

© IS0 2023 - All rights reserved 5
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Manufacturers of echo-sounding equipment shall declare the EUT function type for BAM compliance

test.

NOTE 2

According to the EUT function type, the relevant test set-up and test items are specified in BAM test

standards. Refer to the following clauses in [EC 62923-1:2018: 4.2 (EUT function types); Clause 5 (Test methods);
Clause 6 (Module A - Presentation and handling of alerts on the bridge) and Clause 8 (Module C - Interfacing).

All specific audible indication of echo-sounder equipment shall be described in the operational manual
and shall be distinguishable from a BAM alert.

5.6.2 Depthalarm

In accordanc
audible with

provided whd
transducer p|

5.6.3 Faily

In accordang
audible (with
failure orar
equipment.

When the ed
remainsin o
internal UPS
as specified i

In case of td
instance, by

This connec

e with IMO Resolution MSC.74(69), Annex 4, Article 5.3.1, an alarm signal — both visu
femporary silence function, in accordance with the requirements of [EC 62923-1<4 8H
n the water depth is below a preset value. If the preset alert depth is not referenced

osition, there shall be an indication of the reference position.

ire or reduction in power supply ("power fail" alert)

e with IMO Resolution MSC.74(69), Annex 4, Article 5.3.2, alert\signals, both visud
temporary silence function) to the navigator on the watch, shall be provided to in
bduction in the power supply to the echo sounder which would dffect the safe operation

ho-sounding equipment is able to detect failure or.ceduction in power supply ang
beration after failure of one power supply due to the presence of another power suppl
, it shall, upon failure of power supply, activatera."power fail" alert of the priority ca
n Table B.1.

tal power failure to the echo-sounding equipment, it shall provide a status signe
hormally closed contact) to enable exteérnal equipment to raise the appropriate alert.

tion with external equipment shall be clearly described in the operator’s mant

installation fanual.

5.6.4 Systf

An alert, bot
any malfung
equipment.

The echo-so
priority and

Where the e(

bm failure

n visual and audible.with temporary silence function, shall be provided in order to in
tion of the echo-sounding equipment which would affect the normal operation

inding equipment shall provide the system failure alert ("Fault") with an appro
Hescription as specified in Table B.1.

ho“sounding equipment has a stand-by mode, this alert does not provide during a sta

mode.

nl and
all be
to the

il and
licate
of the

thus

(e.g.
tion,

1 (for

1al or

Hicate
bf the

briate

|nd-by

The echo-sounding equipment shall be fully operation from standby mode with a single action.

5.7 Ergonomic criteria

5.7.1 Operational controls

In accordance with IMO Resolution MSC.74(69), Annex 4, Article 6.1, the function of range scale selection
shall be directly accessible. Other functions shall be directly accessible and immediately effected by
dedicated controls or primary access in an associated menu.

The settings for the following functions shall be recognizable in all light conditions:

— range scale; and

6
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— preset depth alarm.
5.7.2 Presentation of information

5.7.2.1 Marks

In accordance with IMO Resolution MSC.74(69), Annex 4, Article 6.2.1, the graphical display shall be
capable of showing:

— depth marks at intervals not larger than one-tenth of the range/scale in use; and

L fornade L do. - il .
- t [TIC TTIUT RS UL TTILET VULS TIUL CALCCUITLY J TTIITL.

5.7.2]2 Paper recording

In acgordance with IMO Resolution MSC.74(69), Annex 4, Article 6.2.2, if pgper-is used for recording
either| by marks on the recording paper or by other means, there shall be a cleatyindication when the paper
rematning is less than 1 m.

5.8 |Design and installation

In acdordance with IMO Resolution MSC.74(69), Annex 4, Articlé. the equipment shall comply with IMO
resolytion A.694(17).

5.9 |Interfacing

In ac¢ordance with IMO Resolution MSC.74(69), Annex 4, Article 8, output(s) shall be ayailable from
which depth information may be supplied to otheir~équipment such as remote digital displays} voyage data
recordler and a track control system.

Thesg outputs shall include depth under keel, the depth scale currently being displayed, tHe transducer
in usd in multiple installations and otherstatus information where available.

Thesq outputs shall be digital, serial communication, facilities which shall comply with|the relevant
International Standards (such a§ [EC 61162).

Interfaces required in thisdocument shall meet the requirements prescribed in IEC 61162-1|, IEC 61162-2
or IE§ 61162-450.

6 Methods eftesting and required test results

6.1 |General

Any requirement in Clause 5, for which no test is specified in this clause or in IEC 60945, shall be
checked by inspection of the equipment, the manufacturer’s drawing or the relevant documents. The
results of the inspection shall be stated in the test report.

Confirm by inspection of documented evidence that the EUT complies with IEC 62288.

6.2 General conditions of measurement

All the general requirements of IEC 60945 shall be carried out before tests to verify whether the
equipment under test (EUT) meets these technical requirements. The equipment shall comply with
those requirements of IEC 60945 appropriate to its category, that is “protected” (from the weather),
“exposed” (to the weather), or “submerged” (in continuous contact with sea water).

The manufacturer shall declare which equipment or units are “protected”, “exposed” or “submerged”.
The manufacturer shall declare the “pre-conditioning” required before environmental checks.

©1S0 2023 - All rights reserved 7
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Where pre-conditioning is called for, it is the first process in the test procedure. It may be affected
by subjecting the specimen to climatic, electrical, or any other conditions required by the relevant
specification. This enables the properties of the specimen to be stabilized before measurements and
test.

6.3 General underwater test conditions

The equipment transducer in its housing, complete with acoustic window if provided, shall be attached
underwater to a clamp calibrated in degrees. This enables the transducer to be rotated to any required
angle about the major axis of the face of its element (i.e. about the longer axis, which will run parallel
to the ship fore-and-aft line) and about the minor axis (the athwartships axis) where the element is
rectangular pr elliptical, or about any facial axis where the elementis circular.

A calibrated|hydrophone, which can be replaced by a calibrated projector (or, alternatiyély,“a pingle
instrument ¢apable of being used in either role as required), shall be mounted underthe/water at a
suitable known distance, d, from the transducer and directed towards it. Initially, thetransducer shall
be directed towards the calibrated hydrophone.

NOTE Se¢ IEC 60500 and IEC 60565-1.

Formula (1) $hows that, in order to minimize near-field effects, distance, d,(in metres, shall not be less
than

1,2532f c (@8]

where

a isthg largest active dimension of the transducer'élement, in metres, appropriate to the mpde of
use, [that is transmission or reception (usually the same figure for either);

f s tl:r highest operation frequency of the-echo-sounding equipment, in hertz;

c is the speed of sound in water, equatto 1 500 m/s, according to IMO Resolution MSC.7#(69),
Anngx 4, Article 4.

Precautions [shall be taken to minirize the effects of reverberation in the water. These precaiitions
shall include|the use of gated pulsé mmeasurement techniques. These techniques are essential in the case
of some echd-sounding equipment receivers that operate in a nonlinear mode.

6.4 Functjonality

6.4.1 Range performance

6.4.1.1 Mihimmum depth test method

NOTE See5.2.1.

The transducer in its housing, complete with an acoustic window if provided, shall be immersed in
water with its axis of maximum response directed towards a test target, such as the bottom or side of
the tank holding the water. It shall be possible to adjust the physical distance between the transducer
and the target.

The test shall be conducted such that no other object or discontinuity shall be capable of affecting the
result significantly.

The equipment shall be set to the shallow scale with the longest pulse length available on that scale, and
the physical distance between the transducer and the test target shall be adjusted until the echo from
the target is displayed separately and distinctly. This physical distance shall be measured and noted as
the minimum depth indication.
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6.4.1.2 Result required

The minimum depth shall not be greater than 2 m.

6.4.1.3 Maximum required measurable depth detection using the figure of merit system

The equipment shall be tested by the assessment, under laboratory conditions, of the system figure of
merit, for a water depth of 200 m.

The figure of merit, L, expressed in decibels, is defined in Formula (2) as:

L'=S—2r+D—B-E (2)

and shall exceed L; as indicated by the following relationship in Formula (3):

Ly=L+20R+K+N+x+y+z 3
whereg

S| isthe source level, in decibels relative to 1 pPa at 1 m;

R isthe one-way loss figure due to roll and pitch, in decibgels;

[} isthereceiving directivity index, in decibels;

Bl isthe receiving bandwidth, in decibels relativeto 1 Hz;

E| isthe minimum detectable signal-to-noiseratio, in decibels;

o~

is the spreading loss due to divergence, equal to 20 Ig(2 000R);
R| isthe depth, in kilometres;

al isthe sound absorption coefficient of sea water in decibels per kilometre (see Annex 4): combining
R and a gives 2aR, as thetotal water attenuation loss, in decibels;

Kl isthe bottom refleetion loss at normal incidence and is taken to be 25 dB;

N is the background noise level, in decibels relative to 1 pPa in a 1 Hz bandwidth, equal to 82,5 -
(50/3) lgf, finkHz;

x| isthe transmission loss in the case when the transducer is mounted inside the hulf, in decibels;

y| isasignal excess of 10 dB above the minimum detectable signal-to-noise ratio to pijovide a prac-
tical working level under all conditions;

z is a manufacturing tolerance of 3 dB.

The value of L’=S - 2r + D - B - E shall be calculated and shall exceed the value of L, calculated for the
appropriate operating frequency, a depth R of 200 m and the value of x declared by the manufacturer.

6.4.1.4 Test methods

6.4.1.4.1 Source level, S
Immerse the transducer in water with its principal axis directed towards a calibrated hydrophone and

lead (also immersed in the water) and situated at a known distance, d, in metres, in the far sound field
from the transducer. Switch on the equipment.

©1S0 2023 - All rights reserved 9
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The source level, S, is given by Formula (4):
S=(V+120)-M+201gd 4)

where

M is the known response of the hydrophone and lead, in decibels relative to 1 uV/uPa;

IV is the root mean square output voltage of the hydrophone and lead, in decibels relative to 1V,
measured during the pulse and averaged over its duration.

6.4.1.4.2 Roll and pitch, r

This test maly be waived where suitable transducer beam direction stabilization is provided and can
be demonstrpted. Otherwise, the one-way loss figure described below shall be determjned to allgw for
the roll and pitch criteria specified in 5.2.6. The one-way loss figure, r, shall be the greatest redyction
in response pbtained when the source level measurement in 6.4.1.4.1 is repeated with the transducer
ed by up to +10° about its roll axis and at the same time by up to +5%about its pitch gxis.

eceiving directivity index, D

This test may be carried out, at the discretion of the type test authority, with the transducer used fin the
transmitting mode as in 6.4.1.1 and 6.4.1.4.1 but, whenever practicable, the receiving mode desqribed
as follows shpll be used.

The transmifter shall be disabled, but the trigger shall be available for external use. With the transducer
and a test projector directed towards each other and thewprojector energized from a suitable gulsed
signal sourcg, the output voltage of the receiver of the echio-sounding equipment shall be monitorgd.

The pulse fijom the pulsed signal source shall be:triggered by the echo-sounding equipment and
delayed suitably to correspond with a definite depth within the scale. This pulse shall simulate the
pulse normally transmitted by the equipment with regard to duration. The carrier frequency shall be
adjusted to give maximum response on the echo-sounding equipment.

Using the mdthod of maintaining consfant receiver output voltage by varying the signal source vpltage
suitably, a ppttern shall be plotted.of transducer response against positive and negative angles of
rotation of the transducer about each of its appropriate axes. This is done in order to find the angular
beam width P in degrees, between the two points giving a level 3 dB below maximum response.

The receiving directivity index D shall be calculated using Formulae (5) and (6):
a) for circullar transducers,

D=45,5-201g6, (5)

b) for rectangular or elliptical transducers,

D=45,5-101g(6;)—101g(6,), (6)

where 6, and 6, are the 3 dB beamwidths about the major and minor axes measured as specified above.

The type test authority shall take due note of the suitability of this method of calculating D from the
measured beam patterns in the light of the patterns found. As a guide, the above method of calculating
D is suitable, provided that no narrow side lobe exceeds a level of 8 dB below the maximum of the main
lobe. Extended side lobes, even at a much lower level, may render this method unsuitable.
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The equipment shall be set up on the deep range with the transducer in water and with its principal
axis directed towards a calibrated projector fed by a continuous wave signal source. The transmitter of
the equipment shall be disabled, but not the transmitting trigger pulse where this is required to initiate
the display trace.

The carrier frequency of the signal source shall be varied, and the level suitably adjusted and noted,
and weighted by reference to the frequency calibration of the projector, in order to plot the frequency
response of the equipment receiving system by the method of maintaining constant receiver output
level. From the results, the upper and lower frequencies, f; and f, respectively, in hertz, shall be found

wher

the receiver responseis3 dB below maximum_ as shown in Formula (7):

(oo}

6.4.1

The t
proje

=101g(f1 - f2)-

4.5 Minimum detectable signal-to-noise ratio, E

fansmitter shall be disabled while the trigger shall be available for ektérnal use. How
ctor is not required, and the transducer is not required to be immersed in water.

syste
ampli
depth
sourc
signa
echo

6.4.2

6.4.2

Apply,

and at a level well below saturation, shall be added 40)'a simulated echo puls
ude. This shall be triggered from the equipment delayed suitably to correspond w
within the shallow range scale. The combined signal shall be applied from a loy

A c0r:|§nuous random noise voltage, of bandwidth equal to the bandwidth of the equipm

on the display of the equipment. E is then the r4tio of the root mean square (rms)
bulse to the rms noise voltage.

Receiver sensitivity

1 Test method

a simulated transmission pulse through the water at the transmission frequen

equipment is set to receive only;giving a pressure level at the face of the transducer of tH

of 10
and r
6.4.3.

6.4.2

Anin

6.4.3

dB less than the value of (§- 2r — 2aR - L — K - x). Observe the effect at the display,
bcord the pulse amplitude at the input terminals of the equipment for use in the tes
3.

2 Result required

ication §hall appear on the display at the appropriate depth.

Performance checks

(7)

ever, the test

bnt receiving
e of variable
th a definite
w-impedance

e in series with the transducer. The level of the echo-shall be adjusted to give a minimujm detectable

oltage of the

cy while the
e equipment
hnd measure
[ specified in

6.4.3.

1 General

The following performance checks shall be carried out under normal conditions at room temperature.
The results shall be recorded and retained for comparison with the results obtained from similar
checks carried out when the equipment is being subjected to tests required by the relevant clauses in
IEC 60945.
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6.4.3.2 Transmitter

6.4.3.2.1 Test method

Measure the

value of each of the following parameters for the deep range scale:

a) transmission frequency;

b) transmission rms voltage during the pulse.

Feed the output of the transmitter through the normal cable to the transducer, either in air or immersed

in water, att

6.4.3.2.2 H

The transmit
the pulse spq

During the
recorded in
required val

6.4.3.3 Re

he discretion of the type test authority, in consultation with the manufacturer.

esult required

ter frequency shall fall within the receiver pass band by a margin sufficienttoaccomm
ctrum defined by the reciprocal of the pulse duration.

ests specified in IEC 60945, any decrease in the transmission rms) voltage below
6.4.3.2.1 under normal conditions shall not cause the figure of merit to fall belg
e.

ceiver

6.4.3.3.1 Test method

The transmi
equal to tha
injected in se

6.4.3.3.2 KR

'ter (but not the internal trigger) shall be disabled. A simulated signal pulse of amp
recorded in 6.4.2.1, delayed to correspondste a depth of approximately 200 m, sh|

esult required

An indication shall appear on the display at.the appropriate depth.

6.4.3.4 Transducer

6.4.3.4.1

est method

The output df the transmitter-shall be fed through the normal cable to the transducer. The trans
shall be eith¢r in air or immersed in water, as agreed by the type test authority and the manufac
The arrangement agreed shall be used for all transducer performance checks. With the equipment
operating, the transducer shall be directed at a suitable target. This test shall be repeated immed
after each relevanttest in [EC 60945.

odate

/ that
w its

itude
all be

ries with the transducer. This test shall beepeated during each relevant test in IEC 60945.

ducer
turer.

iately

6.4.3.4.2 Resultrequired

Confirm by observation that an indication of the EUT appears on the display related to the distance
separating the transducer and the target.

6.4.4 Range scales

Confirm by observation that the EUT complies with the range scale requirements in 5.2.2.

6.4.5 Main display

The main display requirements laid down in 5.2.3 shall be checked by inspection.

12

© IS0 2023 - All rights re

served


https://standardsiso.com/api/?name=9f16b9d49e734f75c620adda819ff4f7

ISO 9875:2023(E)

6.4.6 Other display

The other display requirements laid down in 5.2.4 shall be checked by inspection.
6.4.7 Pulse repetition rate

6.4.7.1 Test method
NOTE See 5.2.5.

The transmitter pulse repetition rate shall be averaged over not less than 1 min on the deep range. The
Same[process shattbe u:pcd'wd omtireshattow T dITgt.

6.4.7]2 Result required

The pulse repetition rate shall not be less than 12 pulses per minute on the deep range and[not less than
36 pullses on the shallow range.

6.4.8| Roll and pitch
NOTE See 5.2.6.

This $hall be determined by measurement of the transducef/béam widths in the ship’s| fore-aft line
and athwartships. Alternatively, compliance with the requirements of 5.2.6 may be dempnstrated by
tilting the transducer first in the fore-aft axis and then in"the port-starboard axis at sea of in the tank,
whergver is considered appropriate.

6.5 |Multiple installation

The npultiple installation requirements laid down in 5.3 shall be checked by inspection.
6.6 [Data storage

6.6.1| Method of test

The data storage requirements laid down in 5.4 shall be checked by inspection for the recofding means.
The nmpeans to retrieve recorded information shall be checked by inspection. If the equipment is provided
with p built-in storage-media, the performance shall be tested as an entity. If the EUT yses external
means, such as ECBIS,/radar or other displays, the applicant shall supply an entity and demjonstrate the
instryment is compliant with the requirements of 5.4 and 5.7.2.

6.6.2| Reguired result

Watey depths shall be recorded on the paper with depth and time marks as specified in §.7.2.1 for the
duration of 12 h. Where other means are used, this information shall be recorded at intervals of 1 min
or less, for the duration of 12 h and shall be retrievable.

6.7 Accuracy

6.7.1 Method of test
NOTE See 5.5.

With the equipment set up normally, a signal pulse, whose delay from the trigger pulse of the equipment
can be controlled to an accuracy of 100 ps or better, shall be fed into the receiver. It shall be adjusted
to represent echoes at intervals of 1 m on the shallow range scale and 10 m on the deep range scale, by
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progressing in increments of 4/3 ms and 40/3 ms, respectively. Suitable intervals of not less than 1 m
(4/3 ms) shall be used on other scales.

The apparent depth of the leading edge of each pulse shall be read off the scale.

6.7.2 Required result

The difference between the simulated depth being fed into the receiver and the reading of the display
shall not exceed:

a) 0,5 m on the shallow range scale, and +5 m on the deep range scale; or

b) 2,5 % df the indicated depth,

whichever is|the greater.

6.7.3 Discrimination

The discrimination requirements laid down in 5.5.2 shall be checked by inspectién)
6.8 Malfupctions, alert and indications

6.8.1 Gene¢ral

NOTE Se¢ 5.6.

Confirm by ipspection of the manufacturer's document that‘the EUT complies with IEC 62923-112018,
Module A anfl Module C, and with IEC 62923-2.

All tests shalll be performed in accordance with IEC 62923-1:2018, Module A and Module C, while tfaking
into accountfthe alert identifiers specified in IEC 62923-2.

6.8.2,6.8.3 ard 6.8.4 specify the tests for thesalerts with a standard identifier specified in Table B.1.

Confirm by ipspection that a specific audible indication is sufficiently described in the operation manual
and is distinguishable from a BAM alert:

Alerts and ipdications for this inspection may be generated by the EUT based on suitable dymmy
signals that gre enabled for the$etests according to manufacturer’s documentation.

6.8.2 Depthalarm

6.8.2.1 Madthod of'test

Refer to the llnanufacturer's documentation on how the EUT detects a depth alert.

See Figure 1.

In addition, an example of a test procedure is as follows:
a) Setarange scale of display to 20 m.
b) Setavalue of depth alarm to 10 m.

c) Input a dummy signal representing a depth 15 m from the outside, and gradually make the depth
shallower.

d) When the detected water depth is below the pre-set alert-set value, confirm that the alarm is
generated.

14 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=9f16b9d49e734f75c620adda819ff4f7

ISO 9875:2023(E)

e) Where the echo-sounder equipment has a function to set the offset value from the transducer
position to the waterline and/or the keel, it is also confirmed by observation the offset value works
correctly.

NOTE The offset value is defined in IEC 61162-1. Positive offset numbers provide the distance from the
transducer to the waterline. Negative offset numbers provide the distance from the transducer to the part of the
keel of interest.

Display unit

Main unit

Transducer port | | IEC61162-1/2 IEC 61162-1/2 IEC 61162-450 Dry contacf

Signal generator Simulator Tester

Figure 1 — Example of EUT and test configuration

6.8.2{2 Required results

Confifrm by observation that the EUT presents "Depth unsafe" and output alert message to| CAM-HMI as
requifed in 5.6.2\@nd as specified in Table B.1.

The behaviour of the alarm shall comply with the applicable requirement in IEC $2923-1 and
IEC 62923:2.

When the offset value is applied to the EUT, confirm by observation that the offset value works correctly
and the indication the reference point of depth value.

6.8.3 Failure or reduction in power supply

6.8.3.1 General

Refer to the manufacturer’s documentation on how the EUT detects failure or reduction of power
supply.

6.8.3.2 Method of test

When the EUT has multiple power supplies, disconnect one power supply of the EUT.
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Disconnect the power supply of the EUT.

6.8.3.3 Required results

a)

b)

6.8.4 System failure

6.8.4.1 Geperal

Refer to the manufacturer’s documentation on how the EUT detects system failure.

6.8.4.2 Mdthod of test

System failures conditions are generated by a dummy signal ehabled by the manufacturer.

6.8.4.3 Repuired results

In case the EUT remains under operation after disconnecting the power supply, confirm by
observation the following results:

1) the relay output is active;

2) the EUT activates "power system fail" and output alert message as required in 5.6.3 and as
specified in Table B.1;

The beHaviour of the warning shall comply with IEC 62923-1 and IEC 62923-2 appljcable
requirement.

In case the EUT blacks out after disconnecting the power supply, confirm by obsergation that the
relay output is active.

The EUT activates "ES Fault" alert with an approptiate priority and an output alert message as required

in 5.6.4 and gs specified in Table B.1.

Where the EUT is stand-by mode, an alert.shall not be activated.

The behaviopr of the warning and caution shall comply with the applicable requirement speciffed in

IEC 62923-1 pnd IEC 62923-2.
6.9 Ergonomic criteria

6.9.1 Operational controls

The requirerhentslaid down in 5.7.1 shall be checked by inspection.

6.9.2 Presentation of information

6.9.2.1 Marks

The requirements laid down in 5.7.2.1 shall be checked by inspection.

6.9.2.2 Paper end mark

The requirements laid down in 5.7.2.2 shall be checked by inspection.

6.10 Design and installation (test of environment and interference)

NOTE See 5.8.

16
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The equipment shall be tested in accordance with IEC 60945.

6.11 Interfacing
NOTE See 5.9 and Annex C.

Confirm by inspection of the manufacturer’s documents that depth data are available under a formatter
of DPT in IEC 61162-1. If other data are provided additionally in another format, the manufacturer shall
clarify them.

Confirm by inspection of documented evidence that the EUT complies with [EC 62923-1:2018, Module A
and Module (" and with IEC 629232

The IEC 61162-1 sentences for transmitting and receiving data for the echo-sounding equipment shall
be as[specified in Annex C.
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Annex A
(informative)

Sound absorption coefficient

This annex is a description of the sound absorption coefficient used in 6.4.1.3.

a) The value-efth
the Fornpula (A.1
AP fif2 AP, f?
o= f1J; N 222f2]; + A;P, f2
forfi [+ £

for frequency, f,in kilohertz, and where coefficients A;, A,, A3, P, P,, P3, f1,and f;are each functi

a sub-sef
in the fo
water. T

rmula give, respectively, the contributions due to boric acid, magnesium sulfate and

of the parameters, water temperature, salinity, pH value and depth-The three expre;s

hese are widely accepted as being the only three contributions to’absorption which sh

siyen by

(A1)

ons of
sions
pure
all be

considered, as the only other contribution identified by researchers is'insignificant by compajison.
b) Two articles (see References [9] and [10]) are the basis for the determination of expressions fpr the

coefficiepts Ay, A,, A3, P4, Py, P3, f1, and f,. They are quoted in"*formulae (A.1) to (A.10) and arg used

to calculpte the values of a given in Table A.2 and Table A.3.

4, =8:40,10(078pH-5) (A.2)

c
Ay =21,144x> x(1+0,025T) (A.3)
c

For T < 20 °C:

Ay =4,987x107* —2,59%x10° T49,11x107/ T? -1,5x107° T3 (A4)
For T > 20 °(:

A3 =3,964x107* —1,¥46x10° T +1,45x107 T? -6,5%x1078 T3 (A.5)

P =1 (A.6)

P,=1-1,37x10"*D+6,2x10"° D* (A.7)

Py =1-3,83x107° D+4,9x10710 p? (A.8)

s 0,5
fi=2,8x] = | x10(4-1245/9) (A9)
35
8,17><10(8_1 990/6)
fo= (A.10)

18

140,001 8x(s—35)
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where

Ay is the coefficient, expressed in dB x km~1 x kHz1;

Ay, Ay are the coefficients, expressed in dB x km~1 x kHz2;

fiufo are the coefficients, expressed in kHz;

c =1412 +3,21T+ 1,195 + 0,016 7D, equal to the speed of sound in metres per second;
T is the temperature, in degrees Celsius;

6 =273 + T, in kelvins;

s is the salinity, in milligrams per gram;

D is the depth, in metres.

c) Consideration is given to the need for echo-sounding equipment, whichis intended to meet the IMO
requirements to operate satisfactorily worldwide. Accordingly, for @ach frequency, values of a are
cplculated for several sea areas used by a significant number of mierchant ships and in|which water
depths of at least 400 m exist. Specifically, these areas are:

d)

f)

g)

Pacific Ocean near Japan (south of Tokyo);

Pacific Ocean near the northwest coast of the USA:
Atlantic Ocean near the east coast of the USA;
Atlantic Ocean south of Newfoundland;

Indian Ocean south of India;

Gulf of Mexico;
Red Sea.

1
2
3
4
5
6) Western approaches to the English Channel;
7
8
Tlhe data on the relevant parameters (water temperature, salinity and pH value) are obtained
from the library of“the Marine Information and Advisory Service (MIAS) of the| Institute of
(Qceanographic Seiences. MIAS is the British Oceanographic Data Centre of the Inter-governmental
gceanographic Commission of UNESCO and obtains the data from participating countries which
F

hve made measurements of the parameters.

br areas where the values of any of the parameters are found to vary significantly throughout the
ar’(this applied particularly to water temperature), more than one calculation of th¢ value of a is
npade to allow for such seasonal changes. During initial investigations, it is found thaf variation of
the value of pH has an insignificant effect on the value of a. It is therefore treated as a constant with
a value of 8.

<

Investigation of the salinity of the sea worldwide indicates that the Red Sea (area 8) in c) above) is
an isolated case. In the Red Sea, the salinity tends to be greater than 40 mg/g, while in coastal areas
of the rest of the world, it is generally between 30 mg/g and 36,5 mg/g. It is considered that this,
coupled with the high-water temperature in the Red Sea, placed a requirement more stringent than
is strictly necessary on echo-sounding equipment operating at frequencies higher than 100 kHz.
Accordingly, the values of a calculated for the Red Sea are excluded from further consideration.

For the other seven areas listed in c) above, a total of 22 calculations are made at each of the 24
frequencies (10 kHz to 240 kHz in steps of 10 kHz). In these calculations, account is taken of the
variation of water temperature and salinity with depth.
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h) Recognizing that the seven areas considered may well not have produced the maximum value of a
that would otherwise result from a fully comprehensive worldwide study, the maximum value of a
calculated for each operating frequency is used for calculation of the corresponding figure of merit.

i) Table A.1 gives, for the seven areas [indicated in c) above], the temperature and salinity values
versus depth, which provide the values of @ quoted in Table A.2. The maximum value calculated (for
each operating frequency) is underlined in Table A.2. These values are listed in Table A.3. The other
15 sets of data used in the calculations produce, for all operating frequencies, values of a less than
those listed in Table A.3.

Table A.1 — Temperature and salinity values versus depth for the seven areas

Areal Area2 Area3 Area 4 Area5 Area 6 Are:JI 7
Tem- catin. |Tem-| | Tem | gy, (Tem- (Tem-p | Tem- | qopn. | JOObT
Depth | pera- ity pera- | Salinity | pera- ity pera- | Salinity | pera-| Salinity | pera- ity pera- | Sdlinity
ture ture ture ture ture ture ture

m °C || mg/g | °C | mg/g °C | mg/g | °C | mg/g | °C | mg/g °C | mg/g | °C | mng/g

0 -14] 32,86 | 57 35,5 14,2 359 | 20,1 359 |25,64| 364 299 (1\36,35 | 30,57 | 36,74
10 -1,37|| 32,87 | 595 13,8 19,4 25,62| 36,41 29,67)| 36,32 |30,27| 36,68
15 6 35,75 35,75

20 [-1,36| 329 25,53 36,41/ | 29,67 | 36,31 | 30,3 | 36,58
30 -1,37|| 329 6 35,7 35,7 |25,55| 3642 | 2931 | 36,33 [29,47| 36,36
50 -1,35|f 32,95 6,8 11,4 35,95 3595 [25,31\\36,46 | 28,69 | 36,36 |28,42| 36,33
70 15,4

75 | -1,47| 33,09 25,03| 36,51 | 2794 | 36,46 |27,28| 36,44
80 10,6 36 36
100 |-1,54f 33,52 | 6,8 10,2 36 36 [24,85| 36,6 |2682| 36,62 | 26,5 | 36,52
125 |-1,27| 33,67 24,27| 36,69 | 2551 | 36,79 |2574| P6,6
150 |-1,26| 34,28 7,8 23,68| 36,77 | 2399 | 36,86 |2517| 36,76
180 359 359
200 | 1,38 | 34,63 2191| 36,81 | 21,21 | 36,78 |22,56| P6,8
250 3,5 34,56 20,08 36,7 19,62 | 36,69 |20,47| 36,63
300 | 3,69 | 34,43 9,9 359 359 |18,45| 36,53 | 18,74 | 36,57 | 1799 | 36,46
320 12,5
325 7,8
400 3,69 || 34,43 8,6 9,4 35,7 11,9 35,7 |16,58| 36,26 | 16,58 | 36,26 |15,27| 36,01
600 35,45

NOTE The seven areas ifithis table are defined in c) above.
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Table A.2 — Values of sound absorption coefficient

ISO 9875:2023(E)

Frequency Sound absorption coefficient
dB/km
KHz Areal Area 2 Area 3 Area 4 Area 5 Area 6 Area 7
10 1,32 1,02 0,95 0,85 0,72 0,71 0,71
20 4,142 3,55 3,3 2,93 2,37 2,31 2,31
30 7,482 7,14 6,77 6,12 4,99 4,87 4,85
40 10,7 11,22 10,9 10,1 8,46 8,26 8,22
) 13,6 15,2 15,34 14,5 12,6 12,3 12,3
60 16,1 19 19,52 19,2 17,3 16,9 16,8
70 18,3 22,5 23,6 23,84 22,3 21,8 21,7
B0 20,2 25,5 27,3 28,22 27,4 26,9 26,8
D0 21,9 28,3 30,7 32,4 32,72 32,1 31,9
100 23,5 30,7 33,7 36,3 37,94 37,4 37,2
110 25,1 32,9 36,5 40 43a 42,5 42,3
120 26,7 35 39,1 43,3 482 47,6 47,3
130 28,2 36,9 41,4 46,5 52,82 52,5 52,2
140 29,8 38,7 43,6 49,3 57,42 57,2 57
150 31,4 40,5 45,7 52,1 61,82 61,82 61,6
160 331 42,2 47,6 54,6 66 66,12 65,9
170 34,8 43,9 49,5 57 70 70,32 70,2
180 36,6 45,5 514 59,3 73,8 74,32 74,2
190 38,5 47,2 53,2 61,5 774 78,22 78,1
400 40,4 48,9 55 63,6 80,9 81,92 81,8
310 42,5 50,6 56,7 65,7 84,2 85,42 85,3
420 44,6 52,4 58,5 67,7 87,3 88,82 88,82
430 46,7 54,2 60,3 69,7 90,4 92 92,12
440 49 56 62,1 71,6 93,3 95,2 95,3
The vlues in this table are calculated from data in Table A.1.
a2 These values-are calculated maximum values [see i) above].
i) Whenwused in conjunction with the expressions for L and N and the values given for R} K, y and z in
614.1.3,'the values of o given in Table A.3 produce the values for L, i.e. the figure of merit given in
Tahie A 4

k) The values in Table A.4 are plotted in Figure A.1. It is recommended that type test authorities use
Figure A.1 for the determination of the required figure of merit for the echo-sounding equipment

under test.
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ISO 9875:2023(E)

Table A.3 — Values of maximum sound absorption coefficient, «

Operating frequencies Maximum sound absorption coefficient
kHz dB/km
10 1,3
20 4,14
30 7,48
40 -2
50 15,3
60 19,5
70 23,8
80 28,2
90 32,7
100 379
110 43
120 48
130 52,8
140 57,4
150 61,8
160 66,1
170 70,3
180 74,3
190 78,2
200 819
210 85,4
220 88,8
230 92,1
240 95,3
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