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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
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INTERNATIONAL STANDARD ISO 11674:2006(E)

Ships and marine technology — Heading control systems

1 Scope

This [International Standard specifies the structure, performance, inspection and testing of~hegding control
systgms to be installed on board ships.

It applies to the heading control systems which enable a ship to keep a preset ‘héeading with minimum
operation of the ship's steering gear, within limits related to the ship's manoeuvrability’in conjunction with their
sourges of heading information.
The heading control system may work together with a track control system adjusting its heading for drift.

A turp rate control or a turning-radius control for performing turns may_be provided.

NOTH All the text in this International Standard identical to that in IM@ Resolutions [Resolution A.342(1X) as amended
by regolution MSC.64(67), Annex 3 and Resolution A.694(17)] is printed-in italics.

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

ISO §94:2000, Ships and marine technofogy — Positioning of magnetic compasses in ships

IEC 60945:2002, Maritime navigation and radiocommunication equipment and systems— General
requirements — Methods of testing and required test results

IEC §1162 (all parts), \Maritime navigation and radiocommunication equipment and systeqs — Digital
interfaces

3 Terms. and definitions

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

31

adjustment control

device which changes the characteristics of an automatic steering device, including proportional rudder
adjustment, derivative rudder adjustment, integral rudder adjustment and weather adjustment

NOTE The term “derivative rudder adjustment” is also called “counter rudder adjustment” customarily.

3.2

automatic steering

method of controlling the steering gear automatically to enable a ship to keep a preset heading, processing
the heading information which is obtained from a gyro-compass or magnetic compass, etc.

© I1SO 2006 — All rights reserved 1
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3.3

automatic-steering device

device which

3.4

controls automatic steering

change-over device

device for ch

3.5

anging over from automatic to manual steering and vice versa

derivative rudder adjustment
counter rudder adjustment

ant oftha total wiAdAdAr A SN A L hinh onto £ nnnh—n! I-!nr\

adjustment

3.6
heading
horizontal dir

NOTE Hg
clockwise thro

3.7
heading-sig
unit which pri

before its us¢ by the heading control system

3.8

integral rud
adjustment ¢
heading devi

3.9

manual stedring

method of ca
EXAMPLE

3.10
operational
switch, key, |

3.1
preset head
horizontal dir

NOTE Pr
000° clockwisg
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ection in which a ship actually points or heads at any instant
bading is expressed in degrees from a reference direction, usually from 000° atlthe' reference dir

igh 360°.

hal processor
bcesses the heading signal generated by a gyro-compass, magnetic compass, etc., and ad3

ler adjustment
f a component of the total rudder command which>is in proportion to the integral value ¢
ption

ntrolling the steering gear manually

Using a steering wheel.

device
nob, etc. which is used.for operating a heading control system

ng
ection in which a ship is steered or intended to be steered

eset heading is expressed as the angular direction in degrees with respect to north (true/magnetic)
 thfough 360°.

Ection

pts it

f the

from

3.12

proportional rudder adjustment
adjustment of a component of the total rudder command in proportion to an instantaneous value of the
difference between the preset heading and actual heading

3.13

turning-radius control
method of controlling the rate of turn of a vessel to perform turns with a preset turning radius through the

water

3.14

turn-rate control
method of controlling the rudder of a vessel to perform turns with a preset rate of turn

© I1SO 2006 — All rights reserved
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3.15
weather adjustment
adjustment which minimizes unnecessary steering motion against yawing caused by waves, swells and wind

4 Performance

4.1 General

411 The heading control system shall be capable of adapting manually or automatically to different
steerjng characteristics of the ship under various speed, weather and loading conditions, and provide reliable
operdation under prevailing environment and normal operational conditions.

4.1.2| Heading control systems shall conform to the environmental requirements of IEC 60945 fpr equipment
catedories protected from the weather.

4.2 | Constituents
A heading control system shall be composed, as a minimum, of the followingZComponents (see Figure 1):
a) heading-signal processor (including an indicator of the heading);
b) operational control for preset heading;

c) ¢perational controls for adjustments;

d) qutomatic steering device;

e) ¢hange-over device (with steering-mode indieator) which is not required to be an integratgdd part of the
heading control system;

f)  alarm signalling facilities compliant with-the requirements of this International Standard;

g) ipdicators for steering mode and.heading source in use.
4.3 | Functional requirements

4.3.1] Change-over from"automatic to manual steering and vice versa

4311 Change=over from automatic to manual steering and vice versa shall be possible afl any position
of the rudder andshall be activated by one manual control within 3 seconds.

4.3.1)2 €hange-over from automatic to manual steering shall be possible under any conditipns including
any failure-in the heading control system.

4.3.1.3 When changing-over from manual to automatic steering, if there is no new safe input of command,
the heading control system shall take over the actual heading of this time as the preset heading.

4.3.1.4 There shall be a single change-over control which shall be located in such a position that it is
easily accessible to the officer of the watch.

4.3.1.5 Adequate indication shall be provided to show which method of steering is in operation at a
particular moment. This indicator shall be fitted near the change-over.

© I1SO 2006 — All rights reserved 3
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Sensor

Preset heading Manual Backup
control steering device device
Heading- Automatic Change- Rudder Steering
signal steering  [—= over =1 servo- —=1 Power unit [—= engine [ 1 Rudder
processor device device P control device
Alarm © Adjustment
controls

The hedding control system specified in this International Standard

{ SHIP

a

The portig
in this Internat
b

¢ Alarmind

4.3.2 Operptional controls including adjustment controls

4.3.21
to identify fr

operation shall not be readily accessible.

4.3.2.2
The controls
location and

4.3.2.3
controls and

light source Which is capable of interfering with navigation.

4324
system shall

The change-over device is not required to be an integrated part of the heading control system.

N

n enclosed by the thick line shows the constituent devices of a heading  control system which are spg
onal Standard.

cating devices may be external units.

Figure 1 — Typical block diagram for heading control system

All operational controls shall permit normal adjustments to be easily performed and shall be
bm the position at which the equipment is normally operated. Controls not required for n

F'he number of operational controls shall be such that easy and safe operation can be achi
shall be designed and-arranged to preclude inadvertent operation. Their manner of functig
Size shall provide forsimple, quick and effective operation.

\dequate illumitation shall be provided in the equipment or in the ship to enable identificat|

facilitate reading of indicators at all times. Means shall be provided for dimming the output

Unles$>features for automatic adjustment are incorporated in the installation, the heading ¢
be_provided with adequate controls to adjust its performance fo effects due to weather an

peified

easy
brmal

eved.
ning,

on of
bf the

bntrol
d the

ship's steerin

43.2.5

q performance
P A o

The heading control system shall be designed in such a way as to ensure altering the preset

heading to starboard by turning the heading setting control clockwise or tilting it to the right-hand side. Turning
the control counterclockwise or tilting it to the left shall effect a similar alteration to port. Normal alterations of
heading shall be possible by one adjustment only of the preset heading control. Requirements shall be made
by means of the design and the construction of the preset heading control to preclude unintended alteration of

heading.

4.3.2.6
adjustment s

hall determine the ship's turning direction.

When changing heading, the clockwise or counterclockwise direction of preset heading
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4.3.2.7 Where remote control stations are provided, facilities for the delegation of control to the remote
station and unconditional return of control shall be incorporated in the master station.

4.3.2.8 Except for the preset heading setting control, the actuation of any other control shall not
significantly affect the heading of the ship.

4.3.2.9 Additional controls at remote positions shall comply with the provisions of this standard.

4.3.3 Rudder angle limitation

Means shall be incorporated in the equipment to enable adjustable rudder angle limitation in the automatic
modd. Means shall also be available o indicate when the angle of limitation has been commandgd or reached.
When other means of directional control are used the requirements of this section shall approptiately apply.

4.3.4 Permitted yaw

Means shall be incorporated to prevent unnecessary activation of the rudder due to'nérmal yaw nyotion.

4.3.5| Heading indication accuracy

If thefe is a heading indication, it shall not deviate from the heading senser by more than 0,5°.

4.3.6/ Preset heading
Any alteration of the preset heading shall not be possible without a form of activation by the ship'q personnel.
4.3.7) Preset rate of turn
If thg heading control system is provided with the ‘function to perform turns with a preset rat¢ of turn, the
accuracy of the rate of turn after becoming constant in a turn, shall be within + 10 % of its pr¢set value or
3°/mjn, whichever is the greater, with the ship's normal load condition and in a calm sea which |s sufficiently

broad and deep to be able to manoeuvrefree from disturbances against the ship's manoeuvrability.

NOTEH There are some cases wherg\it is not possible to turn at the preset rate, even if steered at the maximum rudder
angle| due to the effects of weather,sea’state or ship’s manoeuvrability.

4.3.8| Preset turning radius

If thel heading control 'system is provided with the function to perform turns with a preset turning radius, the
accuracy of the radius after becoming constant in a turn, shall be calculated using the data of 4.37.

NOTH There are some cases where it is not possible to turn at the preset turning radius, even if gteered at the
maximum rudder angle, due to the effects of weather, sea state or ship’s manoeuvrability.

4.3.9| “Limiting of overshoot

The heading control system shall include a counter rudder-angle adjustment control or similar system to allow
the change to a preset heading without significant overshoot.

4.3.10 Power supply

4.3.10.1 A heading control system shall be capable of normal operation when its power supply varies as
specified in IEC 60945.

4.3.10.2 If provision is made for operating equipment from more than one source of electrical energy,
arrangements for rapidly changing from one source to the other shall be provided but not necessarily
incorporated in the equipment. Means shall be provided to retain the current heading during alteration of the
power source.

© I1SO 2006 — All rights reserved 5
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4.3.11 Alarms and signalling facilities

43111

General

The alarm and signalling facilities shall be fitted near the conning position and shall be easily accessible.

4.3.11.2 Failure or reduction in power

An alarm both audible with mute function and visual shall be provided in order to indicate failure or a reduction
in the power supply to the heading control system or heading monitor, which would affect the safe operation of
the equipment. The alarm signalling facilities are not required to be an integrated part of the heading control

system.
4.3.11.3 Sy
An alarm, bo
the heading
NOTE Th
43114 Of
An off-headi

information ¢eviates from the preset heading beyond a preset limit-\The preset limit shall be set wit

minimum ran
NOTE 1  Off

NOTE2 Th

4.3.11.5 Heading monitor

If the ship is
actual headi
integrated p4
provided whe

The preset lipit shall be set within @ minimum range of 5° to 15°.

NOTE Th

43116 In

A clear indication of the heading source in use shall be provided.

Istem failure

th audible with mute function and visual, shall be provided in order to indicate @ny malfunct
control system.

b term “heading control system” used in this subclause is shown schematically in-Figure 1.

f-heading alarm

g alarm, both audible with mute function and visual shall be provided when the actual he
ge of 5° to 15°.

-heading is a situation where the ship has deviated from the preset heading.

b “preset limit” specified in these provisions means an alarm threshold.

required to carry two independent compasses, a heading monitor shall be provided to monit
g information from independeht heading sources. The heading monitor is not required to |
rt of the heading control system. An alarm both audible with mute function and visual sh
bn the heading informatioh in use deviates from the second heading source beyond a presef

b “preset limit” specified in these provisions means an alarm threshold.

tication of‘heading source

4.3.11.7 Sensoar status

on of

ading
hin a

br the
be an
Bll be
limit.

The heading control system shall provide an indication when any input from external sensors used for control
is absent. The heading control system shall also repeat any alarm on the status messages concerning the

quality of the

input data from its external sensors when they are used for control.

4.3.12 Transformation error

The heading data supplied to the heading control system shall not deviate by more than 0,5° from the
compass heading.

© 1SO 2006 — All rights re

served


https://standardsiso.com/api/?name=5dda27624af3440548f662148e257fad

ISO 11674:2006(E)

4.3.13 Heading stability

The heading stability shall be such that, under conditions of no disturbance, the average value of the
difference between the preset heading and the heading is within £ 1° and the maximum single amplitude is
within 1,5°.

4.3.14 Disturbance to the magnetic compass

The disturbance to the magnetic compass caused by the magnetic sensor, if driven and used, shall not be
more than 0,5°. This shall be fulfiled on any heading with the power supply of the heading control system

switc

hed on or off.

4.3.1p Interfaces

4.3.1p.1 The heading control system shall be connected to a suitable source of heading inforn

4.3.1p.2 The heading control system shall be connected to a suitable sourcelof speed inform

iS US¢

bd in a turning radius mode or when any control parameters are automatically adapted to sp4

4.3.1p.3 If a heading control system is capable of digital serial communication with the shig

syst¢g
acco

4.4

All s&

5

5.1

m, the interface facilities shall comply with the relevant international marine interface
dance with IEC 61162 as applicable.

Safety precautions

fety precautions in the heading control system shall\Comply with IEC 60945.

Type testing

Testing and required results

The fests given in 5.2 to 5.5 shall be ‘carried out in the following order. For tests carried out by

ship-
5.2

The
requi

5.3
EMC

motion simulator, refer to the specification given in Annex A.

Magnetic compass-safe distance test

determination of-~magnetic compass safe distance shall be carried out in accordan
rements of ISO694. All parts of the system and their interconnections shall be considered.

EMC and'environmental tests

and, énvironmental testing shall be performed according to IEC 60945.

5.4

nation.

ation when it
ed.

'S navigation
standards in

means of the

ce with the

The test for change-over from automatic to manual steering mode shall be carried out as follows.

a) During the mode of automatic steering, turn the steering wheel so that it produces a 0° rudder angle
command.

b) Set the rudder angle limiter to maximum, then set the preset heading to obtain the maximum rudder angle.

c) Change from automatic steering to manual.

d) Measure the time required from the completion of the mode change-over operation to when the rudder
midship command signal is given. This time shall comply with the requirements of 4.3.1.1.

©I1SO
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5.5 Control characteristics

5.5.1 Gene

ral

The following tests shall be carried out using a ship-motion simulator. The simulator described in Annex A
shall be the standard simulator to be used for these tests.

5.5.2 Head

ing signal transformation accuracy

Set the simulator's ship heading to eight different values and compare them with the heading indicated by the

heading con

rol system. This measurement shall be carried out twice for both the clockwise direction a

d the

counterclock

5.5.3 200°

5.5.3.1 Th
The automat

radius. The preset heading control shall be turned right or left to make a 200° heading change accord

4326andt

When tu
preset H
change

a)

b) After act
5.5.3.2 Th
and the rudd
make a 200°
turning radiu
that the pres
following forr

.i_E

Vi=—
where

wi is th

is th

r

v isth

ise direction respectively. The requirements of 4.3.12 shall be complied with.
furn

is test shall be made by means of the ship-motion simulator as specified in Annex A with L/
ic heading change is made, without the function of the preset rate of turn'or the preset tu

ne following shall be checked.
rning the preset heading control clockwise, a right heading change is made and when turnin
eading control counterclockwise, a left heading change is.fnade. (In each case the he

s made with respect to the preset direction.)

uating a heading change, the rudder-angle limiting function is activated.

is test shall be made by means of the ship-motion\simulator as specified in Annex A with L/
er-angle limiter shall be set to maximum. The preset heading control shall be turned right or
heading change. The requirements of 5.5.3.1a) shall be complied with, and the rate of turn

5 shall be satisfied in accordance with thet\requirements of 4.3.7 and 4.3.8, respectively. Pro
et turning radius is tested, it is ensured that the ship's heading turns with the rate given b
nula:

e preset rateof.tdrn, in degrees per second;

e presefturning radius, in metres;

ership's speed, in metres per second.

= 30.
rning
ng to

g the
hding

= 30,
eft to
Dr the
vided
y the

This test shall be carried out six times for both directions and with the maximum value, the mean value and

the minimum

NOTE 1

NOTE 2
exceed 1,0 m/

value respectively.

The horizontal acceleration « = v{ does not exceed 1,0 m/s2.

52,
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Heading stability

This test shall be made by means of the ship-motion simulator as specified in Annex A with L/v = 30. 10 min
after switching on the heading control system, it shall maintain the heading compliant with the requirements of
4.3.13 for 10 min.

5.5.5

Overshoot

This test shall be made by means of the ship-motion simulator as specified in Annex A with L/v = 30. Change
the preset heading from the actual heading by 20° right and left. The overshoot shall not be more than 2°.

6 Llarking and identification

Each

— |

— ¢

4

PR q
4

unit of a heading control system shall be marked with the following:
Hentification of the manufacturer;

bquipment type number or model identification under which it was type_tested;
erial number of the unit;

afe distance of magnetic compass (for a unit installed in the‘bridge).

7 Information

Adeq
inforn

uate information shall be provided to enable the equipment to be properly operated and ma
hation shall

a) |

b) i

h the case of equipment so designed ‘that fault diagnosis and repair down to compon
racticable, provide full circuit diagrams;leomponent layouts and a component parts list, and

the case of equipment containing complex modules in which fault diagnosis and re

intained. The

ent level are

bair down to

omponent level are not practiéable, contain sufficient information to enable a defective complex module

be located, identified andreplaced. Other modules and those discrete components which
art of modules shall also(mget the requirements of a) above.

do not form

c) If the heading control-system is provided with functions for rate of turn or turning-radius contfol, it shall be

q
q

otified that the preset values may not be reached under certain conditions of weather, sea,
raft, trim, etckurthermore it shall be pointed out that incorrect speed input will lead to ing
ontrol.

speed, load,
orrect radius
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The following shall be the standard for a ship-motion simulator. The ship manoeuvrability model shall be the

Annex A
(normative)

Ship-motion simulator

K — T (transfer function) model, represented by:

-
h

+1

e rate of turn of the ship, in degrees per second;

e actual rudder angle, in degrees;

e turning-ability constant of the ship, in reciprocal seconds;
e time constant of the ship, in seconds;

e Laplace operator.

be converted from K’ and 7' as follows:

< |~

e turning ability of the-non-dimensional manoeuvrability index: K’ = 1;
e course-retaiding ability of the non-dimensional manoeuvrability index:
he length¢of,the ship provided with a heading control system, in metres;

e speed of the ship provided with a heading control system, in metres per second.

v_ |

o T8
where

is th

o isth

K isth

T isth

S isth

K and T shal

_ K

Ly

T=T"x
where

K' isth

T' isth

L st

v isth

Examples of

10

Liv are given in rable A.1
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