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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 proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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INTERNATIONAL STANDARD

ISO 22090-3:2014(E)

Ships and marine technology — Transmitting heading
devices (THDs) —

Part 3:
GNSS principles

1
Thi

trapsmitting heading device using GNSS principle as required by chapter V, SOLAS 1974 (as §
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performance standards for transmitting heading devices are printed in italics.

2

Scope

5 part of ISO 22090 specifies general requirements, construction, performance, and

ansmitting heading device (THD) is an electric device that provides informdtion about the
ling.

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

bre the IMO performance standards that apply to the sensing part do not specify a geographicq
i, the THD shall operate

at a maximum rate of turn 20°/s and
from 70° latitude south to 70° latitude north’as minimum.

THDs complying with the requirements.contained in this part of ISO 22090 can be used |
rmation as contained in chapter V of the SOLAS Convention.

ddition, such THDs should meet the-dynamic requirements contained in the HSC Code, chaptd
[iage of a suitable device proyiding heading information.

E1 Several technologiés—can be used to detect and transmit heading information. It is
dardize the detection of the heading separately from the transmission of the heading. Therefo,
s of this part of ISO22090 refer to different technologies. The requirements of this part of ISO
y to the principle of thie GNSS. Other technologies are covered in other parts of ISO 22090.

E2  All requiréments that are extracted from the recommendation of IMO Resolution MSC.

Normative references

testing of
imended).

ship’s true

C 60945 is
ly with the

loperating

for heading

r 13 for the

illogical to
re, separate
22090 only

116(73) on

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

ISO 25862, Ships and marine technology — Marine magnetic compasses, binnacles and azimuth reading
devices

IEC 60945, Marine navigation and radiocommunication equipment and systems — General requirements —
Methods of testing and required test results

IEC 61162-1, Maritime navigation and radiocommunication equipment and systems — Digital interfaces —
Part 1: Single talker and multiple listeners
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IEC 61162-2, Maritime navigation and radiocommunication equipment and systems — Digital interfaces —
Part 2: Single talker and multiple listeners, high speed transmission

IEC 61924-2, Maritime navigation and radiocommunication equipment and systems — Integrated Navigation
Systems (INS) — Part 2: Modular structure for INS — Operational and performance requirements, methods
of testing and required test results

IEC 62288, Maritime navigation and radiocommunication equipment and systems — Presentation of
navigation-related information on shipborne navigational displays — General requirements — Methods of
testing and required test results

IMO Resolution AZ24{X1J, Perjormarice standards Jor gyTo-CoOmpasses

IMO Resolution A.694(17), General requirements for shipborne radio equipment forming part of.the global
maritime djstress and safety system (GMDSS) and for electronic navigational aids

IMO Resolution A.813(19), General requirements for electromagnetic compatibility (EMG)for all electrical
and electronic ship’s equipment

IMO Resolution A.821(19), Performance standards for gyro-compasses for high-speed craft
IMO Resolution MSC.116(73), Performance standards for marine transmitting heading devices (THDs)

IMO Resolytion MSC.191(79), Performance standards for the presentation‘af navigation-related informagion
on shipborne navigational displays

IMO Resolyition MSC.252(83), Adoption of the revised performange standards for integrated navigation
system (IN§)

IMO Resolytion MSC.302(87), Adoption of performance standards for bridge alert management

3 Terms and definitions
For the puiposes of this document, the following terms and definitions apply.

31
heading
ship’s heading to be input to the THD function

Note 1 to enftry: It is defined by the\direction of the vertical projection of the fore-and-aft line of the ship ontq the
horizontal fjlane. When measuredrelative to the true north, magnetic north, or compass north, it is respectively
defined as true heading, magnetic heading, or compass heading, and is usually expressed in degrees as a tl:l:fee-
figure group, starting fromnorth, in a clockwise direction around the compass card.

3.2
sensing part
sensing furction ‘of detecting any heading information, or information of directional source (i.e. GNSS
antenna) cpnnécted to the transmitting part

3.3

transmitting part

device which receives heading information, or information of directional source, from the sensing part and
converts this to the required accurate signal

3.4
true heading
horizontal angle between the vertical plane passing through the true meridian and the vertical plane

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

2 © ISO 2014 - All rights reserved
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static error
error caused by any reason and which stays unchanged in value during the operation of the system, measured
under static conditions

Note 1 to entry: Static error is formed from the statistical mean (i.e. RMS) of the individual course deviations.

3.6

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

Not
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3.7
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39
setf
diff]

e 1 to entry: This error can have an amplitude and usually a frequency related to the environments
the parameters of the system itself.

pDW-Up error
rcaused by the delay between the existence of avalue to be sensed and the availability of the con
al or data stream at the output of the system

MPLE The difference between the real heading of turning vessel and the available information ¢
e system.

e 1 to entry: A follow-up error disappears when the system is static-

ling time

linfluences

responding

it the output

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

iracy specified in 6.3

le point error
brence between the settled point heading and the true heading

3.1

Scorsby table
tesf machine which enables a platform to oscillate independently about three axes.

Note 1 to entry: It is used to simulate the motion of a ship.

31

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 ca
in the GNSS§ighals

rier phase

4 |Performance and requirements

4.1

Functionality

The THD is an electronic device which receives a heading sensor signal and generates a suitable output
signal for other devices.

Any sensor part may be included in the device.

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

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

© IS0 2014 - All rights reserved
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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.

4.3 Presentation of information

All displays

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

4.4 Heading output alignment

The THD sl

4.5 Com

A brief inte
heading ac

4.6 Settl
Settling tin
4.7 Hea

The THD sl

4.8 Alern

An alert sh|

— malfunction of the THD or failure of power'supply;

contin

An alert oy

Thealerts
Res. MSC.
Navigation

The follow
Sentences

ALR, H

nall have a means to align the sensing direction to the ship’s fore and aft line.

pensation for brief GNSS signal interruption

rruption of GNSS signal for the duration of 60 s shall be compensated so as“to maintain|
curacy, as defined in 5.3 and 5.4, for 60 s and for continuous operation.

ing time

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

ling information

nall provide true heading information to the other navigational equipment.

t signal

all be provided on the following conditions:

1lous GNSS signal interruption over 60 s at least.
tput shall be provided forany alert conditions.

all conform to the presentation and handling requirements of Bridge Alert Management |
02(87)]. A suitablesinterface shall be provided for alert communications with an Integrs
System [IMO Res,.MSC.252(83) and IEC 61924-2].

ng sentenceS/shall be provided for the alert communications interface:
ransmitted by the THD:
BT<sée IEC 61162-1;

ALC, A

LF, ARUI See IEU 619244-24.

Sentences received by the THD:

4.9

ACK, HBT: see IEC 61162-1;
ACN: see [EC 61924-2.

Interface

the

MO
ted

49.1 The THD shall provide interface facilities which meet the relevant International Standards
IEC 61162-1 and/or IEC 61162-2 as amended.
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4.9.2 The THD equipment shall provide an appropriate data source and at least one output of heading
information, which is able to comply with the IEC 61162-2. The IEC 61162-2 heading output shall be
updated at a rate of once per 20 ms. The THS sentence detailed in IEC 61162-1 shall be provided for
heading information.

5 Accuracy

5.1 General

Th THD chall oot atloagcttho follovung accyyracy attho oyt oftho dovicoymdorcon conditiogn SS eci ied
eFHD shallmectatleast-thefollowinga 6 cothd ition(s sp

oo Cy - et C ot P T Ot C o ey 1 e ot o CoOTT T troOT

in IMO Resolution A.424(XI) or A.821(19) as applicable.

5.2| Accuracy of transmission data

The|transmission, error including the resolution error, shall be less than + 0,2°.

5.3 Static error (settle point error)

Thelstatic error (settle point error) as defined in 3.5 at any heading shall be within 1,0° (95 %).

5.4f Dynamic error

The additional dynamic error as defined in 3.6 shall be within 1,5° (95 %), under the conditions of 6.5
item a), 6.5 item b), and 4.5.

5.5/ Follow-up error
Thelfollow-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

— |less than # 1,5° at a rate of between 10%/s and 20s.

6 |Type tests

6.1l General

The| THD shall be-tested for accuracy with the sensing part connected. If the sensing part is so dgsigned that
it islincluded inthe transmitting part, the equipment shall be tested together with all parts. A manufacturer
shall clearlyddocument the structure of the transmission error.

The requirement of displays shall be in accordance with IMO Resolution MSC,191(79) and IEC 62288.

6.2 Organization of test conditions

6.2.1 Testing under ambient conditions

For testing at ambient temperature and relative humidity, all tests shall be carried out under normal
conditions, as defined in IEC 60945 with a Horizontal Dilution Of Position (HDOP) < 4 (or PDOP < 6) and
a minimum of five satellites in view.

6.2.2 Static test site

The sensing part shall be mounted on a table according to the manufacturer’s instructions, in an area
providing a clear line of sight to the satellites from zenith through to the angle + 5° above horizontal,

© IS0 2014 - All rights reserved 5
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with stationary, normally level aligned 000 * 1°. The heading of the table shall be known to an accuracy
of better than 0,1°.

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

All static tests shall utilize actual GNSS signals.

6.2.3 Dynamic test site

Mount the THD according to the manufacturer’s instructions on the scorsby table in an area providing a

clearline o

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

The dynan

6.3 Sett]

RMS of out
calculated

Mount the

Record the

6.4 Stat

The THD s
direction. |

The distril

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

ic test shall utilize actual GNSS signals.

ing time test

by 1 200 measurements at least.
THD on the static test site to a known direction.

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

c error test

hall be settled on the static test site specified in 6.2:2 and the table aligned to an opti
leading measurements shall be taken over a perio@of not less than 1 h.

ution of the 1 000 measurements shall not be.in error with the known direction by 1° (95

hmic test

ne of the following methods, the dynamic test shall be carried out for a period of at |

y test

1D shall be mounted on the dynamic test site specified in 6.2.3 with the table station|

6.5 Dyn
Choosing d
5 min.

a) Scorsb
The TI
norm
The T
motio

— IO

ly level and its-tall axis aligned north-south within +1°.

D shall be aligned to within * 1° of the table roll axis. The following nominal simple harm
s shall be applied simultaneously to the three axes of the table for 5 min.

| axisypeak amplitude 20° + 2°, period 10 s + 1 s;

put headings taken at an interval of 1 min shall be within 1,5° (95 %). Each’RMS should be

nal

%).

past

ary,

bnic

— yaw axis: peak amplitude 5° + 1°, period 15s + 1 s.

During the test, output from the THD shall be recorded. The difference between outputand reference
direction of the scorsby table shall be within +1,5° (95 %). The installation shall be out of the cardan

centre

at the maximum distance according to manufacturer’s installation instructions.

b) Vehicle test

The THD shall be mounted on the dynamic platform (vehicle or ship) that has the reference heading
sensor whose dynamic accuracy is better than 0,2°. The platform shall run satisfying the conditions

below:

1) distance run at a speed of 25 kn to 30 kn greater than 1 nm;

© ISO 2014 - All rights reserved
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2) one 90°right turn at a speed of 10 kn to 20 kn;
3) one 90° left turn ata speed of 10 kn to 20 kn;
4) acceleration from 0 kn to 30 kn within 10 s;

5) slowdown from 30 kn to 0 kn within 10 s.

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

6.6

The
out

Thd

The
out

Thd

6.7

Dur
tot

The
4.5.

6.8
Unl

The
as d

6.8

Dur
a pd

rollow-up error test

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

maximum follow-up error shall conform to the requirements specified in 55:

THD on the static test site shall be turned at a rate not greater than 20°/s/to read data b
put and angle of the table of at least 5° interval during this test.

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

Back-up test

ing the dynamic operation test as specified in 6.5 or,6:6,the THD output should be testeq
he following process:

10 min GNSS + back-up sensor (then the sensing part shall be completely masked for a per
1 min only back-up sensor (GNSS coverage):

difference between the output at the start and end of the test shall conform to the requ

Environmental test

bss otherwise stated in this'part of ISO 22090, the requirements of IEC 60945 shall apply

oth of THD

oth of THD

| according

iod of 60 s)

irement in

manufacturer shall. determine which components of the THD system will be protected ¢r exposed,

efined in IEC 60945:

1 Back-up‘test during static condition

ing static‘operation of the THD as required in 6.4, the sensing part shall be completely
riod af'60 s. Heading output at the last moment of the test period shall be recorded with

masked for
ut delay.

6.8.

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

Place the transmitting part in a test chamber and connect it through a signal line from the sensing part
which is to be mounted at the static site.

During this 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.

6.8.

3 Functional test during vibration test of the transmitting part

Place the transmitting part on a vibration table and connect the signal line from the sensing part which
to be mounted at the static site.
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During this 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 Interface test

interface fi
of manufad

6.11 Malf

A visible gnd audible alert required in 4.8 and THD shall be tested according, to6 the following

procedure

— malfunctions tests: using manufacturer’s self-check functions;

power

during

7 Mark

Each unit g

from a stamdard magnetic compass. The safe distafice shall be measured in accordance with ISO 25

and IEC 60
Each unit g
the idd

— theeq

the ser

— theyes

The presence of theymarkings on the unit of the THDs specified above shall be checked by vi

inspection

) p
IEC 61162-2 heading output rate and ensure that it is updated at least once per 20 ms:

ture’s documentation and operation check.

unction test

failure tests: main power supply to be off;

the test in 6.8 as masked over 60 s, to confirm an alertoutput as any alert conditions.

ing and identification
f the equipment shall be marked with the minimum safe distance at which it may be mour
045.

f the THDs shall be marked with the following:

ntification of the manufactiirer;

hipment type number oridentification of the model which was type tested;
ial number of the unit;

r of manufactuice (not necessary if the year of manufacture can be read by the serial numl

r the alert communications specified in 4.8 shall be confirmed by the analytical evaluati

test

ted
862

er).

bual
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