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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-governfentar, in_fiaison with 150, also take part In the Work. 150 collaborates closely with] the
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’2.

The main thsk of technical committees is to prepare International Standards. Draft International Standards
adopted byl the technical committees are circulated to the member bodies for voting,“Publication ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting avote.

Attention is|drawn to the possibility that some of the elements of this document miay be the subject of pgtent
rights. ISO ghall not be held responsible for identifying any or all such patent rights.

ISO 220903 was prepared by Technical Committee ISO/TC 8, Ships ard marine technology, Subcomml|ttee
SC 6, Navigation.

ISO 22090 ronsists of the following parts, under the general title Ships and marine technology — Transmifting
heading deVices (THDs):

— Part 1:|Gyro-compasses

— Part 2:|Geomagnetic principles

—  Part 3:|GNSS principles

iv © ISO 2004 — All rights reserved
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Ships and marine technology — Transmitting heading devices
(THDs) —

Part 3:

GNSS principles

1

This
Hesd

A tn
hea

In 4
ass
follg

Wh

aredq the THD shall operate

Scope

part of ISO 22090 specifies general requirements, construction, performance and testing of |
ding Devices using GNSS principles as required by chapter V, SOLAS 4974 (as amended).

ansmitting heading device (THD) is an electronic device that provides information about the
ding.

ddition to the general requirements contained in IMO Resolution A.694 (17) to which IE
bciated and the relevant standard for the sensing part.used, the THD equipment shall com,
wing minimum requirements.

bre the IMO performance standards that apply tosthe sensing part do not specify a geographic

ransmitting

ship's true

C 60945 is
ply with the

al operating

a) |at a maximum rate of turn 20°/s; and

b) |from 70° latitude south to 70° latitude north as a minimum.

Thel THDs complying with the requirements contained in this part of ISO 22090 can be used |for heading
infofmation as contained in Chapter V of the SOLAS Convention.

In addition such THDs should meet the dynamic requirements contained in the HSC Code, chaptér 13 for the
carifiage of a suitable device providing heading information.

NOTE 1 Several teehnologies can be used to detect and transmit heading information. It is illogical to stgndardize the
detdction of thetheading separately from the transmission of the heading. Therefore, separate parts of this part of
1ISO|22090 refer to different technologies. The requirements of this part of ISO 22090 only apply to the pr{nciple of the
GN$S one. Other technologies are covered in other parts of ISO 22090.

NOTE2y ° All requirements that are extracted from the recommendation of IMO Resolution MSC. {116 (73) on
peffJIlIlallbU bidllu‘dlu‘b fUl tlallblll;tt;lly ilUdU‘;lly UIUV;L,CD alc }.)I;II?.U\JI ;II itdiibb.
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2 Norm

ative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 694, Ships and marine technology — Positioning of magnetic compasses in ships

IEC 60945, Maritime navigation and radiocommunication equipment and systems — General requirements —

Methods of testing and required test results
IEC 61 162 (a” pai’to), ’ﬁvfa’ l'tl'mU nav;yatl.u” 71 ld :adl'uuummun:'uatl'uu Uqul"umvut C"y;d O)’OtUmO Dl
interfaces

IMO Resoll

tion A.424 (Xl), Performance standards for gyro-compasses

IMO Resoldtion A.694 (17), General requirements for shipborne radio equipment forming pant of the gl

maritime di

IMO Resoll
electronic s

IMO Resoll
HSC Code,

btress and safety system (GMDSS) and for electronic navigational aids

tion A.813 (19), General requirements for electromagnetic compatibility (EMQG) for all electrical
hip's equipment

tion A.821 (19), Performance standards for gyro-compasses for highsspeed craft

chapter 13

3 Terms and definitions

For the pur

3.1
heading
any ship's K

NOTE |
plane. Wher
heading, ma
from north, i

3.2

sensing pdrt

sensing fun
connected

poses of this document, the following terms and definitions apply.

eading to be input to the THD function

is defined by the direction of the vertical projection of the fore-and-aft line of the ship onto the horiz
measured relative to the true north, magnetic north or compass north, it is respectively defined as
pnetic heading or compass hégading, and is usually expressed in degrees as a three-figure group, sta
a clockwise direction around the compass card.

ction of detecting’any heading information, or information of directional source(i.e. GNSS ante
0 the transmitting part

3.3
transmitti
device whi

part

igital

bbal

and

bntal
true
rting

na),

and

Hh-receives heading information, or information of directional source, from the sensing part

converts thi

3.4

S [0 [he required accurate signal

true heading
horizontal angle between the vertical plane passing through the true meridian and the vertical plane passing

through the

3.5

craft's fore and aft datum line, measured from true north (000°) clockwise through 360°

static error
error caused by any reason and which stays unchanged in value during the operation of the system,
measured under static conditions

NOTE

Static error is formed from the statistical mean (i.e. RMS) of the individual course deviations.

© ISO 2004 — All rights reserved
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3.6
dynamic error

error caused by dynamic influences acting on the system, such as vibration, roll, pitch, yawing or acceleration

in one axis.

NOTE This error may have an amplitude and usually a frequency related to the environmental influences and the

parameters of the system itself.

3.7
follow-up error

error caused by the delay between the existence of a value to be sensed and the availability of the

Cor]ésponalng Signal or data stream at the output of the system
EXAMPLE The difference between the real heading of the turning vessel and the available information

of tHe system.
NOTE A follow-up error disappears when the system is static.

3.8
setfling time

at the output

time required from power-on to reach the state that the THD can output heading information with an accuracy

as dpecified in 6.3

3.9
setfle point error
diffgrence between the settled point heading and the true heading

3.1
scorsby table

test|machine which enables a platform to oscillate-independently about three axes. It is used to §

motjon of a ship

3.11
GNS$S principles
Glopal Navigation Satellite System principles

principles of the THDs in order to determine the ship's own heading by measuring an RF carrier

GN§S signals

4 [Performance requirements

4.1] Functionality

Thel THD ishan electronic device which receives a heading sensor signal and generates a sui

signal foriother devices.

Any sensar part may be included in the device

simulate the

hase in the

able output

Any correcting devices or parameters shall be protected against inadvertent operation.

Manually settable values used for electronic correction shall be indicatable by adequate means.

4.2 Continuous operation

The THD shall be capable of continuous operation under conditions of vibration, humidity, and change of

temperature as specified in 6.8.

© ISO 2004 - All rights reserved


https://standardsiso.com/api/?name=fce1cd46142f523ff883ef4959b441dc

ISO 22090-3:2004(E)

4.3 Pres

All displays

entation of information

with the exception of the sensor, and all outputs of heading shall indicate true heading.

4.4 Heading output alignment

The THD shall have a means to align the sensing direction to the ship's fore and aft line.

4.5 Com

A brief inte
heading ac

4.6 Settl

Settling tim

4.7 Head

pensation for brief GNSS signal interruption

Fruption of a GNSS signal for the duration of 60 s shall be compensated so as to maintain
turacy, as defined in 5.3 and 5.4, for 60 s and for continuous operation.

jng time
b shall be less than 10 min in a static condition with a fully usable satellite almanac.

ing information

The THD shall update a heading at least once every 50 ms.

At least ondg

output shall be in accordance with the relevant international marine interface standard: |IEC 61

series as amended.

4.8 Alarm signal

An alarm sk

malfun
failure

continu

all be provided for the following conditions:
ction of the THD;
pf power supply;

ous GNSS signal interruption qver 60 s at least.

An alarm olditput shall be provided for-any alarm conditions.

5 Accu

5.1

The THD s
specified in

racy

Geneéral

hall meet at least the following accuracy at the output of the device under sea conditior
IMO.Resolution A.424 (XI) or A.821 (19) as applicable.

5.2 Accuracy of transmission data

The transm

5.3 Stati

ission error including the resolution error shall be less than + 0,2°.

c error (Settle point error)

The static error (settle point error) as defined in 3.5 at any heading shall be within 7,0° (95 %).

the

162

as
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Dynamic error

The additional dynamic error as defined in 3.6 shall be within 1,5° (95 %), under the conditions of 6.5 a), 6.5 b)

and

5.5

The

4.5.

Follow-up error
follow-up error as defined in 3.7 for different rates of turn shall be

less than + 0,5° up to a rate of 10°/s, and

6

6.1
The
is in
cles

6.2

6.2.

For
as d

five
6.2.
The
pro
stat
thar
Max

All 4

6.2.

Mot

less than + 1,5° at a rate of between 10°/s and 20°/s.

Type tests

General
THD shall be tested for accuracy with the sensing part connected. If tHe-sensing part is so des

rly document the structure of the transmission error.
Organization of test conditions

1 Testing under ambient conditions

testing at ambient temperature and relative humidity, all tests shall be carried out under norma
efined in IEC 60945 with a Horizontal DilutionOf Position (HDOP) < 4 (or PDOP < 6) and a

satellites in view.

P Static test site

sensing part shall be mounted:- on a table according to the manufacturer's instructions,
iding a clear line of sight to-the satellites from zenith through to the angle + 5° above the hor
onary, normally level aligned 000 + 1°. The heading of the table shall be known to an accurg
0,1°.

imum cable lengths,*as specified by the manufacturer, shall be used during testing.

tatic tests shall utilize actual GNSS signals.

3 Dynamic test site

nt‘the THD according to the manufacturer's instructions on the scorsby table in an area provi

igned that it

cluded in the transmitting part, the equipment shall be tested together with all parts. A manufacturer shall

conditions,
minimum of

in an area
zontal, with
cy of better

ding a clear

line

of sight from zenith to the angle + 5° above the horizontal.

The dynamic test shall utilize actual GNSS signals.

6.3

Settling time test

RMS of output headings taken at an interval of 1 min shall be within 1,5° (95 %). Each RMS should be
calculated by 1 200 measurements at least.

Mount the THD on the static test site to a known direction.

Record the settling time as specified in 3.8. It shall conform to the requirement specified in 4.6.

© ISO 2004 - All rights reserved


https://standardsiso.com/api/?name=fce1cd46142f523ff883ef4959b441dc

ISO 22090-3:2004(E)

6.4 Static error test

The THD shall be settled on the static test site specified in 6.2.2 and the table aligned to an optional direction.
Heading measurements shall be taken over a period of not less than 1 h.

The distribution of the 1 000 measurements shall not be in error with the known direction by 1° (95 %).

This test shall be repeated, changing the table direction in steps of 45° + 5°.

6.5 Dynamic test

Choosing ope of the following methods, the dynamic test shall be carried out for a period of at least 5 mins
a) Scorsbyy test

The THID shall be mounted on the dynamic test site specified in 6.2.3 with the table stationary, normally
level and its roll axis aligned North-South within £+ 1°.

The THD shall be aligned to within + 1° of the table roll axis. The following.'nominal simple harmpnic
motion§ shall be applied simultaneously to the three axes of the table for 5 min.

— Rdll axis: peak amplitude 20° + 2°, period 6 s + 1 s.
— Pifch axis: peak amplitude 10° + 2°, period 10 s + 1 s.
— Y4w axis: peak amplitude 5° + 1°, period 15s+1s
During|the test, output from the THD shall be recorded. The difference between output and refergnce
directign of the scorsby table shall be within + 1,5°\(95 %). The installation shall be out of the catdan
centre gt the maximum distance according to the manufacturer's installation instructions.
b) Vehiclg test
The THD shall be mounted on the dynamic platform (vehicle or ship) that has the reference heafing
sensor| whose dynamic accuracy is-better than 0,2 °. The platform shall run satisfying the conditjons

below:

1) di

gtance run at a speed.of 25 to 30 kn greater than 1 nm;
2) one 90° right turn_at.a’speed of 10 to 20 kn;
3) one 90° left turA~at a speed of 10 to 20 kn;

4) acgeleration from 0 to 30 kn within 10 s;

5) slawdown from 30 kn to O kn within 10 s

During the test output, both from the THD and the reference sensor shall be recorded. The difference between
the two shall be within + 1,5° (95 %).

6.6 Follow-up error test

The THD on the static test site shall be turned at a rate not greater than 10°/s, to read data both of THD output
and angle of the table of at least 5° interval during this test.

The maximum follow-up error shall conform to the requirements specified in 5.5.

6 © ISO 2004 — All rights reserved
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The THD on the static test site shall be turned at a rate not greater than 20°/s, to read data both of THD output
and angle of the table of at least 5° interval during this test.

The maximum follow-up error shall conform to the requirements specified in 5.5.

6.7 Back-up test

During the dynamic operation test as specified in 6.5 or 6.6, the THD output should be tested according to the
following process:

10 - min-G
o T

SS L h k in cancay
o

] ae
™ PDaCIcopP-oCrsOT

then the sensing part shall be completely masked for a period of 60 s:
— | 1 min only back-up sensor (GNSS coverage)

The| difference between the output at the start and end of the test shall conform to-the requirement(in 4.5.

6.8] Environmental test

Unlgss otherwise stated in this part of 1ISO 22090, all the tests shall be carried out accorfling to the
requirement of IEC 60945.

Thel manufacturer shall determine which components of thexTHD system will be protected or gxposed, as
defiped in IEC 60945.

6.8.1 Back-up test during static condition

Dur|ng static operation of the THD as required in 6:4, the sensing part shall be completely masked|for a period
of 6P s. Heading output at the last moment of the test period shall be recorded without delay.

6.8.2 Functional test during temperature(dry heat) test of the transmitting part

Plage the transmitting part in a test. chamber and connect it via a signal line from the sensing par{ which is to
be mounted at the static site.

Dur|ng this test, accordingte the requirement of IEC 60945, the back-up test specified in 6.8.1 shall be carried
out pt the output of the ttansmitting part.

6.8.3 Functionaltest during vibration test of the transmitting part

Plage the transmitting part on a vibration table and connect the signal line from the sensing part which to be
mounted at\the static site.

Dur{ngthis test, according to the requirement of IEC 60945, the back-up test specified in 6.8.1 shall be carried
out at the output of the transmitting part.

6.9 Electromagnetic compatibility test

The device, with regard to electromagnetic interference and immunity, shall in addition to IMO resolution
A.694 (17), comply with IMO resolution A.813 (19).

6.10 Heading information test

The THD shall update a heading at least once every 50 ms.
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6.11 Malfunction test

A visible and audible alarm as required in 4.8 and THD shall be tested according to the following test
procedure.

— Malfunction tests:
Using the manufacturer's self-check functions.

— Power failure tests:

Main power supply to be off.
— Duringfthe test in 6.8 as masked over 60 s.

To confirm gn alarm output for any alarm conditions.

7 Marking and identification
Each unit of the equipment shall be marked with, the minimum safe distance at-which it may be mounted from
a standard| magnetic compass. The safe distance shall be measured i accordance with 1SO 694 |and
IEC 60945.
Each unit of the THDs shall be marked with the following:

— the ideftification of the manufacturer;

— the equipment type number or identification of the model which was type tested;
— the serjal number of the unit;

— the yedr of manufacture (not necessary ifithe 'year of manufacture can be read by the serial number).

The presenge of the markings on the unit.of\the THDs specified above shall be checked by visual inspectign.

8 © ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=fce1cd46142f523ff883ef4959b441dc

