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Foreword

[SO (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.

Thé procedures used to develop this document and those intended for its further maintenance are descri
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different ty
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SO document should be noted. This document was drafted in accordance with the editorial rules of
[EC Directives, Part 2 (see www.iso.org/directives).

draws attention to the possibility that the implementation of this document may involve the use of]

hts in respect thereof. As of the date of publication of this document, ISO had not.received notice of]
ent(s) which may be required to implement this document. However, implementers are cautioned t
b may not represent the latest information, which may be obtained from the patent database availabl
rw.iso.org/patents. ISO shall not be held responsible for identifying any or altstch patent rights.
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/ trade name used in this document is information given for the conyenience of users and does
stitute an endorsement.

an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressi
hted to conformity assessment, as well as information about ISO's adherence to the World Tr
anization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.hf
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s document was prepared by Technical Committee ISQ/TC 8, Ships and marine technology, Subcommit
b, Navigation and ship operations.

F feedback or questions on this document shotild be directed to the user’s national standards bod)
hplete listing of these bodies can be found at www.iso.org/members.html.
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Ships and marine technology — Marine magnetic compasses,

bi

nnacles and azimuth reading devices

AMENDMENT 1

No

'mative references

Addl the following document as a normative reference:

IEQ
Poy

Anf

61000-4-8:2009, Electromagnetic compatibility (EMC) - Part 4-8: Testing and measurement techniqu
yer frequency magnetic field immunity test

exF

Addl the following sentence at the end of the annex:

Sed

Anf

Annex I for practical specifications and requirements of compass safe distance measurements.

ex|

Addl the following annex after Annex H, before the Bibliography:

PS -
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Annex I
(informative)

Compass safe distance measurement

1.1

Thi
me
prd

1.2

1.3
Un

b)

1.4

1.4

General
s Annex gives practical specifications and requirements on implementing compass safé)dista
hsurements as determined in Annex F. It covers general test conditions, test equipment” and f{
cedures for typical test layouts, in accordance with the requirements in Annex F.

Test conditions

Ambient conditions:

[nce
est

The temperature and relative humidity shall be in accordance with the/anibient conditions specifiedl in

IEC 60945:2002, 5.2.1.

Power supply:

Power supply tolerances shall be in accordance with IEC 60945:2002, 5.2.1.
Electromagnetic conditions:

The magnetic environment of the test site shall be independent of any ferromagnetic or electromagn
influences that can disturb the measurement, theitest equipment, the EUT or the earth’s magnetic fig

NOTE To achieve this, methods can be takenssuch as the use of a homogeneous stabilizing artificial magn
field to minimize negative effects on the measurement caused by the environment.
Test equipment
ess otherwise specified, the following applies:

magnetic field generator~and Helmholtz coils for magnetization [see Annex F b)] shall conform
IEC 61000-4-8:2009, 6¢2 and 6.3;

equipment used in:the test shall not cause additional electromagnetic interference.
Test methods

1 General requirements

Mounting kits, stands and other options, accessories and fittings which are normally used and provi

btic
1d.

etic

to

led

writh the EUT shall be fitted to the EUT durina the measurement f not-each unit of the EUT should

be

the g asuremen
tested.

As itis unclear how cables, hat rails or other relevant parts are installed in ships, it is possible that th

ese

parts are not included in the measurement, even though they should be clearly considered as not a part

of the vessel or as a part of the EUT.
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The EUT shall be tested in the position, attitude and the load condition at which the error produced at

the measurement sensor is a maximum, i.e. the EUT’s strongest pole.

To find out this strongest pole, the EUT shall be rotated. If the EUT has a fixed mounting direction
on the vessel, keep this direction unchanged and rotating from other aspects. Other adjustment can
be required to peak any magnetic disturbance on the measurement sensor if the EUT has alternate

mounting positions.

The EUT’s relative height to the measurement sensor shall be adjusted. If no characteristic pole of
EUT is detected, half of the height of the EUT shall be placed at the same height as the sensor.

the

If there are variants of the EUT, the strongest pole shall be chosen by the laboratory with the help, of
manufacturer for the measurement. The other variants may then be fitted with the same compass s
distances as the strongest pole.

The requirements for magnetization are in accordance with IEC 61000-4-8:2009, 8.3 a),and b).
The steps of the magnetization procedure are as follows:

1) Place the EUT in the centre of the Helmholtz coils, oriented with its strongest pole direction in
with the axis of the coils.

2) Increase the DC power up to the required values.
3) Increase the AC power to the required value.

4) Decrease the AC power slowly to zero.

5) Reduce the DC power slowly to zero.

6) Move the EUT to the place of measurement. Do net'switch off the power supplies until the EU
removed from the Helmholtz coils.

According to Annex F, an exemption from the*AC stabilizing field is allowed if damage to the EUT
result, so steps 3) and 4) can be omitted in that case. Any such exemption should be recorded.

2 Test method using an angle sensitive sensor

2.1 Description

 typical test layout is showntin Figure I.1.

the
afe

ine

[ is

Can
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Thi
ang

Th¢ safe distance is determined,by. the distance between the nearest point of the EUT and the centre of

Sen

Th¢ resolution of the sensor’shall be capable of showing angle differences of at least 0,1°, and the accur

shg

NO
tha
ele

achjieve equivalent or higher measurement accuracy can be used.

NO
is 11

)

deflection angle 8 = (X/H)°, where (X/H)° is (5,4/H)° for the standard compass anid'(18/H)° for the steering comp)
H is the horizontal component of the magnetic flux density, in microteslas (uT), actually measured before or after
measurement at the place of testing.

sensor
safe distance D

direction of strongest pole
EUT

north

east-west line

Figure I.1 — Test layout using an angle sensitive sensor

s method uses an angle sensitive sensor that can directly indicate the effect caused by the EUT ag
le.

sor when the indicated angle‘équals to the maximum deflection angle, as specified in Annex F.

11 be not less than +0,5°.

[E1 The angleSensitive sensor in this case can be a magnetic compass of Class A with a compass card gre
h 165 mm in diameter, with graduations to 0,5° and of a model type approved according to this document, o
tronic compass sensor which is a model type approved according to ISO 11606. Besides, any instrument that

['E 2{ Y If a magnetic compass is used as a sensor, it is important to show prior to every measurement that th
olfyiction at its pivot point. If an electronic compass is used as a sensor, it is important to show prior to

0SS,
the

an

the

acy

hter
an
can

ere
any

me

suremnernts that there s o {etectronic) damping implemented i the systenT:
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f)
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Test procedure

EUT unpowered

Measure the

Calculate ) Record the
Measure distances I
: maximum maximum valye
horizontal o between EUT
permissible of the 3
component H N and the angle
. affected angles After magnetization " measurentents
of test site > sensitive sensor
. of magnetic for standard
ambient for standard .
- compass . and for steering
magnetic field o and for steering
deviation compass

compass

EUT powered

Figure 1.2 — Test procedure of method using an.angle sensitive sensor

shown in Figure 1.2, the steps of the test procedure are as-follows:

magnetic field intensity using a suitable magnetometer with the probe fixed at the test position

deviations (5,4/H)° and (18/H)° for test step d).

Align the angle sensitive sensor with magnetic north so that the measured deflection is 0. It is ¢
permitted to start from any angle and ebserve the change from this starting point.

With the sensor remaining stationary, re-orient the EUT and adjust its relative height to the sen
respectively until the sensor.deflection is maximized. It is also important to perform this in accorda
with the requirements in'h4.1 b).

NOTE1 While performing c) only, methods can be taken to reduce H in the testing site to increase
sensitivity of the angle“sensitive sensor for the influence of the EUT, which makes it easier to find the stron
pole of the EUT. AneXample is a laboratory equipped with a homogeneous stabilizing artificial magnetic field

With the ofleritation determined by c) unchanged, move the EUT along the east-west line until
beforehand calculated permissible deviation is observed. Record the distance D between the centr
the senser and the nearest point of the EUT.

Répeat the steps c) and d) for each of the two remaining conditions given in Annex F in the order

In absence of the EUT, measure the horizontal component H of the current ambient environmental

hnd

aligned with magnetic north (0°). Record the value and use it for calculating the permissible maximum

Iso

Place the EUT on an east-west liné passing through the centre of the sensor at a constant distaince.

Sor
nce

the
pest

the
b of

in

which they appear.

The largest D obtained at the three conditions is the safe distance. Round up the values obtained to
nearest 50 mm or 100 mm.

NOTE 2
can be special cases, special test steps in addition to the procedure can be needed.

© IS0 2024 - All rights reserved
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1.4.3 Test method using a magnetic sensor

1.4.

3.1 Description

The typical test layout is shown in Figure I.3.

6

Key

N O U1 W N

magnetic sensor

sensing direction
direction of strongest pole
safe distance D

EUT

north

east-west line

Figure 1.3 — Test layout using a magnetic sensor

In fhis method, all measurements are made using a magnetic sensor reading in microteslas (uT), to estab

the
apy

The
the
Foq

The

maximum permissible deyiation angle as converted into magnetic field strength (uT) by using
ropriate formula.

b safe distance is defeymined by the distance between the nearest point of the EUT and the centr
sensor when the-indicated value equals to the maximum permissible field strength calculated
mulae (1.1) and-(1.2).

b magneticsensor shall be capable of a reading accuracy of at least 0,1 uT.

ish
the

e of
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1.4.3.2 Test procedure

As

b)

f)

g)

NOTE

—~ EUT unpowered [

Measure the

Measure Calculate Calculate distances Record the
TR mnvi.ml.lm T between-EUT maximum value
component H | ] permissible || permissible Aft N I and the N of the 3
of test site affected angles affected er magnetization magnetic measurentents
ambient of magnetic magnetic field sensor for for standarq
magnetic field corr}p%ss strength standard and and for steering
deviation for steering cempass
compass

EUT powered |

Figure I.4 — Test procedure of method using a magnetic sensor

shown in Figure 1.4, the steps of test procedure are as follows:

In absence of the EUT, measure the horizontal componefit H of current ambient environmental magn
field intensity using a suitable magnetometer with the.probe fixed at the test position and aligned w
magnetic north (0°). Record the value and use it fer’calculating the permissible maximum deviati
(5,4/H)° and (18/H)° for test step c).

Calculate the maximum permissible field valiie Hg;r using Formulae (I.1) and (I.2):

0 = (X/H)° (1.1)
Hgyr = Hxtan® (L.2)

Place the magnetic senser’s sensing direction perpendicular to north so that its reading is
Alternatively, the senseriean have an initial reading H; but it shall be cancelled out in the following g

e).

Place the EUT on‘the magnetic sensor’s sensing axis at a constant distance. With the sensor remain
stationary, re=orient the EUT and adjust its relative height to the sensor respectively until the sen
reading is maximized. It is also important to perform this according to the requirements in .4.1 b).

With the/orientation determined by d) unchanged, move the EUT along the axis until the sens
reading reaches Hgyyp, or Hpyp +H, if the sensor has an initial reading H;. Record the distance D betw
thesmagnetic sensor and the nearest point of the EUT.

btic
rith
bns

tep

ing
sor

br’s
ben

Repeat the steps d) and e) for each of the two remaining conditions given in Annex F in the order in

which they appear.

The largest D obtained at the three conditions is the safe distance. Round up the values obtained to
nearest 50 mm or 100 mm.

special cases, special test steps in addition to the procedure can be needed.
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