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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.

Interngtional Standards are drafted in accordance with the rules given in the ISO/IEC Directives, [Part 2.

The mpain task of technical committees is to prepare International Standards. DraftCUnternatiopal Standards
adopted by the technical committees are circulated to the member bodies foryvoting. Publjcation as an
Internptional Standard requires approval by at least 75 % of the member bodie$ casting a vote.

Attentjon is drawn to the possibility that some of the elements of this dociment may be the sulyject of patent
rights] ISO shall not be held responsible for identifying any or all such patent rights.

ISO 84468 was prepared by Technical Committee ISO/TC 8, Ships and marine technology, $ubcommittee
SC 5,[Ships’ bridge layout.

This third edition cancels and replaces the second edition(ISO 8468:1990) and ISO 14612:2004, which have
been {echnically revised.

© 1SO 2007 — All rights reserved \4


https://standardsiso.com/api/?name=b7475f6a8a8d4edc80e1a597bc38a2d5

ISO 8468:2007(E)

Introduct

ion

It has become common practice for operators (officers and crew) to move between shipping companies and
flag states and serve on a wide range of ships. Pilots too have to handle an increasing variety of ships and
equipment. This International Standard therefore, contains requirements and guidelines which aim to ensure
safe navigation by standardizing the bridge environment to provide watchkeepers with a consistent pattern of
equipment layout regardless of the ship type or the navigational systems fitted on the bridge.
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This Internati
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ents in this International Standard take into account human factors, ergonomic prinCiplg
bchnology.

huirements are outlined in general terms in order to prescribe the basic funetiohality, prg
t each defined workstation with

possible overview of internally presented data,
ergonomic operation of equipment,
environmental conditions on the bridge.
made available to the operator from equipment, alarm systems and communication equi
ited for the purpose, and presented in accordafice with ergonomic principles. Too

stressing and may cause confusion.

nd control facilities have to meet the needs of‘the operator and provide the level of perforr
particular workstations and procedures.

S related to the crew, cargo, ship and.the environment need to be addressed in detail.

d figures give examples, ideal‘and/or alternative solutions, when such are well defined. G
d comments are added whére applicable.

noted that no specific) layout presents the sole solution for a proper bridge fulfillin

laid down in this Intefhational Standard. This International Standard is parametric, and di
5 and operations“have different optimum designs, even though basic safety requiremen

bnal Standard is related to the IMO Resolution on ergonomic criteria for bridge equipme

the general

casualties attfibuted to the human element, this International Standard should reduce such casualties.

equirements in SOLAS Chapter V. Based on SOLAS Chapter IX (ISM-Code), dealin
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Ships and marine technology — Ship's bridge layout and
associated equipment — Requirements and guidelines

1

Scope

This |
bridge
meet

The re
The p

condu
and e

particlilar time. This International Standard should be used in support of the aims in SOL

Regul

Requi
are ng

The mpain use of this International Standard will be for'designing ships’ bridges. This Internatig

will al

[}

o

[e]

th

This |
this |
requir

Anney

This |

nternational Standard specifies the functional requirements for bridge configuration, bridge
workstations and bridge environment. Guidelines have been drawn up for the methods ar
he functional requirements.

quirements in this International Standard apply to all bridge functions.

Lirpose of this International Standard is to assist the operator(s) and pilétby providing a wo
cive to safe and effective operation. It also aims to specify bridge requirements, which w
fficient operation of the ship berth-to-berth regardless of the watchkeeping arrangement
ption 15.

Fements and guidance on the human element aspects’of'the bridge system (e.g. training
t given. However, for safe and effective watchkeepingythese aspects will need to be addre
50 be useful to

pecifiers and procurers of ships and bridge ‘equipment,

berators, and

vners for ensuring that changés made to the bridge through the life of a ship continue
ese requirements.

nternational Standard, i.e. to small ships or to ships of unusual design, the gene
bments still apply,

A of this(International Standard applies to high speed craft.

nternational Standard does not supersede performance standards for bridge equipment.

arrangement,
d solutions to

rkplace that is
Il secure safe
in place at a
\S Chapter V

, procedures)
ssed.

bnal Standard

to conform to

hternational Standard+is applicable to seagoing ships. Where there are physical limitatiops in applying

ral functional

Users

of thisinternationat—Standard—shoutd note that-white attempting to mpterment its Tequi

ements, they

should ensure compliance with such statutory requirements, rules and regulations as may be applicable to the
individual ship concerned.

Designers should consider future changes in the purpose of the ship, and availability of new equipments, in
their bridge designs.
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2 Normative 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 2412, Shipbuilding — Colours of indicator lights

ISO 3434, Shipbuilding and marine structures — Heated glass panes for ships' rectangular windows

ISO 3904, Shipbuilding and marine structures — Clear-view screens

IEC 60447, Basic and safety principles for man-machine interface, marking and identification — Actiuating
principles

IMO MSC.97(73) 2000, International Code of Safety for High-Speed Craft, 2000 (2000 HSC €ade)
IMO Resolutipn A.343(1X), Recommendation on methods of measuring noise levels at listening posts
IMO Resolutign A.468(XIl), Code on Noise Levels on Board Ships

IMO Resolution A.694(17), General requirements for shipbourne radio equipmént forming part of the GMDSS
and for electrpnic navigational aids

International Convention for the Safety of Life at Sea (SOLAS)

3 Terms,|definitions and abbreviations

3.1 Terms|and definitions
For the purpopes of this document, the following,terms and definitions apply.

3141
abnormal opprating condition
condition cregted when internal technical system failures require operation of back-up systems on the hridge,
or when they [occur under an irregular, eperating condition, or when the operator becomes unfit to perform his
duties and hap not yet been replaced by another qualified officer

31.2
additional brjdge functions
functions perfprmed on-the bridge, but not related to a primary bridge function

EXAMPLE Extended communication functions, monitoring and control of ballasting and cargo operations, monitoring
and control of machinery, monitoring and control of domestic systems, ship management.

313
alarm
audible and visual signal alerting a condition requiring immediate attention or user action

314

alarm transfer system

system which transfers an alarm from the bridge to the master and the back-up operator or any place(s)
assigned by the system in the case of any operator deficiency

3.1.5
alert
announcement of an abnormal situation or condition requiring attention

NOTE Alerts may consist of alarms, warnings and cautions.

2 © 1SO 2007 — All rights reserved
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3.1.6

back-up operator

qualified officer who has been designated by the ship's master to be on call if assistance is needed on the
navigation bridge

317

bridge

area from which the navigation and control of the ship is exercised, including the wheelhouse and bridge
wings

3.1.8
bridge arrangement
locatign and interrelation of workstations and equipment on the bridge

3.1.9
bridge configuration
shapq of the bridge comprising the outer bulkheads and windows of the bridge area

3.1.10
bridge navigational watch alarm system

BNWAS

alarm|system comprising watch monitoring and alarm transfer

311
bridge integrator
organ|zation that takes overall responsibility for the design of.the bridge

311

bridge system
total dystem for the performance of bridge functions, comprising bridge personnel, technical systems, man-
machine interface and procedures

311
bridge wing
part of the bridge, on both sides of the ship’s wheelhouse, which, in general, extends to the ship’s side

3.1.14
catwdlk
extensgion to a deck outside-the wheelhouse wide enough to allow the safe passage of a person

3.1.1
caution
visuallalert of a_condition which does not warrant an alarm or warning condition, but still require$ attention out
of the|ordinary;“consideration of the situation, or of the given information

3.1.16
collisionavotdance function
detection and plotting of ships and other moving and stationary objects; determination and execution of course
and speed deviations to avoid collision

3.1.17
commanding vision
view without obstructions which would interfere with the operator’s ability to perform his immediate task

3.1.18

communications workstation
workstation for operation and control of equipment for distress, safety and routine communications

© 1SO 2007 — All rights reserved 3
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3.1.19

conning position
place in the wheelhouse with commanding vision and which is used by operators when monitoring and
directing the ship’s movements

NOTE

3.1.20
display

The conning position is frequently at the workstation for navigation and manoeuvring.

means by which a device presents visual information to the operator, including conventional instrumentation

3.1.21

docking
manoeuvring
operations

3.1.22
docking wor

of the ship alongside a berth, another ship or other structure and controlling thesxm

kstation

workstation flom which the ship can be manoeuvred during docking, lock passage @and other manosg

requiring a vig

3.1.23

w of the ship’s side

electronic ngvigational chart

ENC
database, stg
government 3

NOTE Thg
addition to that

3.1.24
electronic ch
ECDIS
navigation inf

ndardized as to content, structure and format for use.with the ECDIS on the autho
uthorized hydrographic offices

contained in the paper chart (e.g. sailing directions) considered necessary for safe navigation.

art display and information system

brmation system which with adequate back-up arrangements can be accepted as complyin

the up-to-dat¢ chart required by regulations V/49 and V/27 of the 2000-12-05 Amendments to SOL

displaying sel
from navigati
additional naV

3.1.25
ergonomics
study and deq
benefit of the

3.1.26

ected information from a system, electronic navigational chart (SENC) with positional inforr
bn sensors to assist the mariner in voyage planning and route monitoring, and if re
igation-related information

ign of working,environments and their components, work practices, and work procedures
worker’s preductivity, health, comfort and safety

essential information

information w|

hich)is necessary for the monitoring and control of primary bridge functions

boring

tuvres

rity of

e ENC contains all the chart information for safe navigation*and may contain supplementary information in

g with
AS by
nation
quired

or the

3.1.27

field of vision
angular size of a scene that can be observed from a position on the ship’s bridge

3.1.28
failure mode
FMEA

and effects analysis

method used for the identification of potential error types in order to define their effects on the examined
object or system, and to clarify the error types with regard to criticality or persistency

3.1.29
guideline

non-mandatory information leading to a compliant solution for the related requirement

© 1SO 2007 — All rights reserved
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3.1.30
helmsman
person who steers the ship under way

3.1.31

irregular condition

irregular operating condition

condition causing an excessive operator workload

3.1.32

lookout
activity_carried out at all times by sight and hearing as well as by all available means appropriate in the
prevaliling circumstances and conditions so as to make a full appraisal of the situation and [of the risk of
collisipn

3.1.33
manogeuvring
operation of steering systems and propulsion machinery as required to movetthe ship in gredetermined
directions or into predetermined positions or tracks

3.1.34
manugl steering workstation
workstfation from which the ship can be steered by a helmsman

313
master
ship’s|captain and the person in overall charge of the ship

iforing

process of position-finding-as” well as planning, controlling and recording the movement of a $hip from one

lurality<-of“the navigation and manoeuvring workstation and monitoring and seconddry navigation

operating compartment
bridge

3.1.41
operator
qualified officer navigating, operating bridge equipment and manoeuvring the ship

3.1.42

navigation and manoeuvring workstation

workstation with commanding vision used by operators when carrying out navigation, traffic surveillance and
manoeuvring functions

© 1SO 2007 — All rights reserved 5
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3.1.43

normal condition

normal operating condition

condition whereby all shipboard systems and equipment related to primary bridge functions operate within
design limits and external conditions (i.e. weather and traffic), or when the malfunction of position-fixing
systems does not cause excessive operator workloads

3.1.44
percentile
percentage of population

3.1.45

primary bridfe-FuﬁeHen
function relatgd to the determination, execution and maintenance of safe course, speed or position of the ship
in relation to the waters, traffic or weather conditions

EXAMPLE Voyage planning functions, navigation functions, collision avoidance functions, mano€uvring furictions,
docking functigns, monitoring of internal safety systems, external and internal communication relatedto safety in[bridge
operation and distress situations.

3.1.46
radar plotting
whole proces$ of target detection, tracking, calculation of parameters and display-of information

3.1.47
route monitgring
periodic surveillance of the ship’s position, course and speed in relation to a pre-planned route and the
surrounding waters

3.1.48
safety worksttation
workstation a{ which monitoring displays and operating elements serving safety are concentrated

3.1.49
screen
device used fpr presenting visual information based on one or several displays

3.1.50
seagoing ship
ship designed, equipped and certified to_go to sea

NOTE Anpther definition of thiscterm, adapted from COLREGs 1), is “any vessel including non-displacement craft,
designed, equipped and certified for.use as a means of transportation on the high seas and all waters connected thgreto”.

3.1.51
ship management
administrativg and miscellaneous activity such as maintaining spares and other stores, payrolls and| other
activities not related>to the manoeuvring of the ship

3.1.52
superstructure
decked structure, not including funnels, which is on or above the freeboard deck

3.1.53

system electronic navigational chart

SENC

database resulting from the transformation of the ENC by the ECDIS for appropriate use, updates to the ENC
by appropriate means and other data added by the mariner

NOTE It is the database that is actually accessed by the ECDIS for the display generation and other navigational
functions, and is the equivalent to an up-to-date paper chart. The SENC may also contain information from other sources.

1) Convention on the International Regulations for Preventing Collisions at Sea (COLREGS).
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3.1.54
track monitoring
observing the position of own ship in relation to a planned route or existing track

3.1.55
tracking
process of observing the sequential changes in the position of a target, to establish its motion

3.1.56
traffic surveillance
observation of ship traffic within an area for the purpose of planning the movement of own ship in that area

 navigated

9
visuallalert of a condition which is not immediately hazardousibut may become so, if no action iy taken

3.1.61
wheelhouse
encloged area of the bridge

3.1.62
workgtation

combination of all job-related items, including’a console, if provided, with all devices, equipment|and furniture,
to fulfil certain tasks

3.2 |Abbreviations
AIS automatic identification system
ARPA automatic radar plotting aid

BNWAS bridgedmpavigational watch alarm system

ENC electronic navigational chart
ECDI$ electronic chart display and information system
FMEA failure mode and effects analysis

GMDSS global maritime distress and safety system

IMO International Maritime Organization, a specialized agency of the United Nations devoted
exclusively to maritime matters

SENC system electronic navigational chart
SOLAS safety of life at sea
UHF ultra high frequency

VHF very high frequency

© 1SO 2007 — All rights reserved 7
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configuration

4 Bridge
4.1 General
411

The bridge configuration shall be arranged with special attention to maximizing the field of vision and

audibility of sound signals at all workstations situated on the bridge and used during the watch under normal
operating conditions at sea.

41.2
4.2 Fielda

4.21 Genel

4211 It
in any directig
used to achie

4.21.2 G
moving within

4.21.3 A
the wheelhou

4.21.4 G
close access

4.21.5 Tl
point. The fiel

Every effort shall be made to place the bridge above all other superstructures.

f vision

al
shall be possible to observe all objects necessary for navigation, such as ships-and lighth
Ve the proper view. See 4.2.3.10.

uidelines: There is to be a field of vision around the ship of 360°“obtained by an ob
the confines of the wheelhouse or on the wings. See Figure 1.

n operator shall be able to watch the area immediately in frontof the bridge superstructur
5e.

uidelines: There should be close physical access to at least one front window. The width
should be sufficient to accommodate two persons.

he field of vision for a seated operating position should be made from a seated eye refg
H of vision for a standing operating position-should allow for movement ability at that positig

s
N

N

7
N

puses,

n from inside the wheelhouse or on the wings. Atrtificial means approved for this purpose may be

server

e from

of the

rence
n.

4.2.2 Prima

4221

Figure 1 — 360° field of vision

ry conning position

The primary conning position is frequently at the workstation for navigation and manoeuvring (as

defined in 5.2.2). It shall be arranged to enable efficient and effective application of the principles of bridge
resource management and bridge teamwork procedures regardless of the watchkeeping arrangement in place
at a particular time. All relevant instrumentation and controls shall be easily visible, audible and accessible.
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4222 The view of the sea surface from the conning position shall not be obscured by more than two
ship lengths or 500 m, whichever is less, forward of the bow to 10° on either side irrespective of the ship’s
draught, trim and deck cargo (e.g. containers). See Figure 2.

1

\vr'h\'7

A
 J

Key
1 sed surface

a8  Two ship lengths or 500 m, whichever is less.

Figure 2 — Forward view

4223 At the navigation workstations and at the conning position (frequently the navigation and
manoguvring workstation), the operator’s field of vision shall be-sdfficient to comply with [SOLAS V/22,
navigate and manoeuvre the ship safely, and enable compliance withvRule 5 of COLREGsS 2).

4.2.3 | Navigation and manoeuvring workstation

4.2.3.1 Blind sectors caused by cargo, cargo gear, divisions between windows and othef obstructions
shall e minimized, and in no way hamper a safe lookout from the workstation for navigation and manoeuvring.

4.2.3.2 The total arc of blind sectors within, the required 225° field of vision (from right ahead to 112,5° on
each pide) shall not exceed 20°. Each individual blind sector shall not exceed 10°. Over an arc from dead
ahead to at least 10° on each side, each blind sector shall not exceed 5°. The clear sector between two blind
sectors shall not be less than the broadest/blind sector on either side of the clear sector.

42.3.8 Guidelines: The field\of vision from the navigation workstations should be such|as to enable
obseryation of all objects whichrmay affect the safe conning of the ship. The console should nqt obstruct the
view o¢f the sea surface seen, over the lower edge of the windows from the workstation for navigation and
manoguvring within an are’of10° to port and 112,5° to starboard of the bow. See Figure 3.

2) Rule 5 of COLREGsS: “Every vessel shall at all times maintain a proper look-out by sight as well as by hearing as well
as by all available means appropriate in the prevailing circumstances and conditions so as to make a full appraisal of the
situation and of the risk of collision.”

© 1SO 2007 — All rights reserved 9
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22 5o

[

wa

o0l

—

4.2.3.4 Tl
person at an
elsewhere.

4.2.3.5 G
low as possib

4.2.3.6 T
standing posi
ship is pitchin
impractical, m

4.2.3.7 G

practicable and at least allow a forward view of the_horizon when the bow is 10° below its position on

keel. The min
See Figure 4.

The dimensio
height of 1 90|

For arrangem
same eye hei

Figure 3 — Primary field of vision from navigation workstations

he height of the lower edge of the front windows shall allow a forward yiew-over the bow
y workstation, and in no case shall present an obstruction to theCforward view des

uidelines: The height of the lower edge of the front windows above the deck should be k
e, and should not, as far as practicable, be more than 1 000mm.
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Dimensions in millimetres
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Figure 4 — Example of the height of upper edge of front window in relation to eye height, distance
from front bulkhead, slanting of bulkheads, given a.window slant of between 15° and 25°

423. Guidelines: The horizontal field of visionsfrom the navigation and manoeuvring wgrkstation and
from the conning position, if different, should at least extend over an arc from 22,5° abaft the [pbeam on one
side, through forward, to 22,5° abaft the beam on-the other side. See Figure 5.

O
N

Figure 5 — Navigation and manoeuvring workstation and conning position

4239 From the workstations for navigating and manoeuvring, it shall be possible to use lights or marks
in line astern of the ship as reference for steering the ship.

4.2.3.10 Guidelines: The horizontal field of vision astern as seen from the workstations for navigating and
manoeuvring should extend over an arc from dead astern to at least 5° to each side. See Figures 6 and 7.
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Artificial means approved for this purpose may be used to achieve the proper view. Artificial means should be
sufficiently dependable. Their ability to perform assigned tasks in a usable manner and in all conditions should
be assured. Artificial means should be assessed at a system level, e.g. including lighting, camera controls and
wiper.

2
50
B
Key
1 workstation for navigation and manoeuvring
2 funnel
Figure 6 — Field of vision astern with off centre funnel
1
n
<]
So
>
Key
1 workstation for navigation and manoeuvring
2 funnel

Figure 7 — Field of vision astern with off centre workstation
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4.2.4 Monitoring and secondary navigation workstation

From the monitoring and secondary navigation workstation, and the communications workstation, the field of

vision should extend at least over an arc from 90° on the port bow through forward, to 22,5° abaft the beam on
starboard. See Figure 8.

22 5o

-
N —

Figure 8 — Monitoring and secondary.havigation workstation

4.2.5 | Docking (bridge wings) workstation

4.2.5.1 The field of vision from a docking werkstation, normally on the bridge wing, shall e

ktend over an
arc from at least 45° on the opposite bow through dead ahead and then aft to 180° from dead ahead. See
Figurg 9.
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Figure 9 — Docking (bridge wing) workstation

4.2.5.2 The ship’s side shall always be visible from the bridge wing especially where tugs or pilot boats
come alongside and where the ship touches the jetty.

© 1SO 2007 — All rights reserved 13
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4.25.3 Guidelines: Bridge wings should be provided out to the maximum beam of the ship. The view
over the ship’s side should not be obstructed.

4.2.6 Manual steering (helmsman’s) workstation

4261 The workstation for manual steering shall preferably be located on the ship’s centre-line. If the
workstation for manual steering is located off the centre-line, special steering references for use by day and
night shall be provided, e.g. sighting marks forward. The helmsman'’s field of vision shall be sufficiently wide to
enable him to carry out his functions safely.

4.2.6.2 Guidelines: The helmsman’s field of vision from the workstation for manual steering should
extend over aparefrom-dead-aheadto-atHeast60oneach-side—SeeFigure10—Thetotalarc-of-blind-sectors
within the required 60° field of vision should not exceed 20°. Each individual blind sector should nat\exceed
10°. Over an prc from dead ahead to at least 10° on each side, each blind sector should not exceed 5. The
clear sector between two blind sectors should not be less than the broadest blind sector on either side|of the
clear sector.

The workstatipn should not be placed immediately behind the windows in order to protect‘the required fjeld of
vision of othef workstations.

Lo
-
|

d
N

Figure 10 — Manual steering (helmsman’s) workstation

4.3 Windows

4.3.1 Divisipns between windows shall be kept to a minimum. No division shall be installed immedgiately
forward of arfy workstations. including the centre-line. If stiffeners between windows are to be coveref, this
shall not cauge further©bstructions of the field of vision from any position inside the wheelhouse.

4.3.2 Guidelinesy Windows, especially on the centre-line, should be as wide as possible. The diyisions
between fronti windows should not exceed 150 mm. If stiffeners are used, divisions should not exceed 100 mm
in width and 120mmmimdepth:

NOTE The window frame width is designed based on the size of the ship, service area and material of the structure
and windows.

4.3.3 Bridge front windows shall be inclined from the vertical plane to avoid reflections. Bridge side and rear
windows should also be inclined.

4.3.4 Guidelines: As far as is practical, all bridge windows should be inclined from the vertical plane top out,
at an angle of not less than 10° and not more than 25°. Exceptions can be made for windows in bridge wing
doors.

4.3.5 A clear view through the windows shall be provided at all times. Neither polarized nor tinted glass
shall be fitted.

14 © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=b7475f6a8a8d4edc80e1a597bc38a2d5

ISO 8468:2007(E)

4.3.6 Guidelines: To ensure a clear view in bright sunshine, sunscreens with minimum colour distortion
should be provided at all windows in front of workstations. Such screens should be readily removable and not
permanently installed.

To ensure a clear view, heavy-duty wipers, preferably provided with an interval function and a fresh water
wash, are recommended for the majority of the front windows. Clear-view screens should be installed on at
least two windows, and should be in accordance with ISO 3904.

Such wipers should be capable of operating independently of each other.

Efficient cleaning, de-icing and de-misting systems should be installed to ensure a clear view in all operating
conditions. Where necessary, electrical de-icing systems should be installed in the wiper arms. Where heated

glass |panes are installed, they should be in accordance with 1ISO 3434. A means shall be pro
emergency cleaning of windows and repair of wipers.

4.4 |Sound reception system

4.41 | Sounds of interest to navigation that are audible on open deck area shalbalso be aud
wheelhouse.

442 | The ship may be fitted with a technical device receiving sounds outside the whs
reproducing such sounds inside the wheelhouse after amplification.

5 Bridge functions and tasks and their relationsto workstations

5.1 |General

The bridge layout and arrangement of equipment shall enable watchkeeping personnel to con
continuously carry out their watchkeeping tasks.

5.2 |Location and interrelation of workstations

5.2.1 | Bridge functions

Dedichted workstations suitable ;for the safe and efficient performance of primary bridge fu
normgl and abnormal conditions in the various phases of the voyage from berth-to-berth shall b
the following functions:

a) vpyage planning;

b) dpcking operations;

C) cpnning;

d) navigation;

vided for safe

ble inside the

pelhouse and

veniently and

hctions under
e provided for

e) traffic surveillance;

f)  manoeuvring;

g) manual steering;

h) safety monitoring;

i) safety operations;

j) communications;

k) security.
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5.2.2 Dedicated workstations

The primary bridge functions listed in 5.2.1 are to be carried out at the following dedicated workstations:
a) navigation and manoeuvring;

b) monitoring and secondary navigation;

¢) manual steering (helmsman);

d) docking;

e) voyage planning;
f) safety;
g) communications.

NOTE Any or all navigation and manoeuvring functions may need to be performegd ‘at’ any of the na\igation
workstations. Quplication of functions can be accomplished without necessarily duplicating equipment.

It may be popgsible for one workstation to be adjacent to another. Workstations providing additional pridge
functionality mhay be located on the bridge.

The interrelation of workstations to primary bridge functions is illustratedyby Figure 11.

MONITORING AND NAVIGATION
SECONDARY AND
NAVIGATION

MANOEUVRING

MANUAL STEERING
(HELMSMAN)

DOCKING DOCKING

SAFETY

VOYAGE
PLANNING

(COMMUNICATIONS 1
N )

Figure 11 — Interrelation of workstations

5.2.3 Workstations for navigation and manoeuvring, and monitoring and secondary navigation
The workstation for performance of navigation and manoeuvring functions shall be designed so that all

controls and information necessary for safely operating the ship are conveniently and continuously available to
watchkeeping personnel responsible for these functions in all watchkeeping arrangements. A separate

16 © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=b7475f6a8a8d4edc80e1a597bc38a2d5

ISO 8

468:2007(E)

workstation for monitoring shall be installed sufficiently close by to serve as a secondary navigation
workstation and to allow good co-operation between two operators or an operator and a pilot performing his
role as part of the bridge team.

The workstations for navigation and manoeuvring, and the arrangement of equipment pertinent to these
stations, shall be located sufficiently close together to enable a single operator to cover his operation and to
provide him with all necessary information so that he can carry out his functions from one working position but
without being restricted to a specific location.

The main workstations should be planned, designed and placed within an area spacious enough for not less
than two operators, but close enough to allow the stations to be operated by one person.

The ¢

angle

5.2.4

The w
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The w
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5.2.7

Works
opera

5.2.8

Workstations for docking
orkstation for docking, usually on the bridge wings, shall be located to enable the operator
(when present) to observe all relevant external and internal information“and directly or ing
hnoeuvring of the ship.

| be possible to observe the distance between the ship’s side‘and the wharf at the water
orkstation for docking, it shall be possible to communicate with the navigation and

wings, talk-back facilities shall be provided to enablerunhampered communication unde

Workstation for manual steering
orkstation for manual steering shall preferably be located on the ship’s centre-line. If the W

bl steering is located off the centre-line, special steering references for use by day and
ed, e.g. sighting marks forward. These shall be mounted as far forward as practicable.

Workstations for voyage-planning and safety
ditional requirements.
Workstation forcommunication

tations for cammunication shall preferably be located on the starboard side in such a
or, while‘operating the equipment, is looking forward.

Workstations for additional functions

bnsoles, including a chart table if provided, should be positioned so that the equipment théy contain are
mounted in such a manner as to face a person looking forward, but not preclude equipment n

nounted at an

together with
irectly control

surface. From
manoeuvring

fation as well as the steering (helmsman) workstation. If.the workstation for docking is installed on open

- all operating

orkstation for
night shall be

way that the

5.2.8.1 Workstations for additional bridge functions may be located on the bridge,
performance of such functions does not interfere with the tasks of maintaining safe control of the ship.

5.2.8.2 Guideline: A pilot plug and power supply should be provided in a position close
windows which will allow the user as good a range of unobstructed visibility as practicable.

5.3
5.3.1

5.3.2

Tasks to be performed
Each workstation shall enable the operator to perform assigned functions.

Guidelines: The basic tasks for the functions to be performed are the following.

© 1SO 2007 — All rights reserved
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At the workstation for navigation and manoeuvring, and workstation for monitoring and secondary
navigation, controls and displays should enable the user to

10) operpte sound reception system if provided,
11) operpte internal communications,

12) monijtor all alarm conditions on the bridge and acknowledgewarnings and alarms when applicap
13) ackrjowledge watch alarm,

14) contfol windscreen wiper/washer/heater,
15) sele¢t steering gear power unit,

16) monftor engine room functions as necessary.

continuously perform route monitoring,

monitor the accuracy of the electronic chart system, if provided, by cross checking the chart and
radar alignment when applicable,

manoeuvre the ship by adjustment and monitoring of speed and direction controls,

adjust heading/track control system and steering mode if provided,

continuously monitor traffic,

display AIS information,

operpte whistle and fog signal controls,
operpte navigation lights,

operpte VHF,

e,

At the wqrkstation for manual steeringy(helmsman), controls and equipment should enable the helmpsman

to
1)
2)

3)

At the wdrkstation for docking, controls and displays should enable the user to

steef the ship manually,
diredtly control windscreen wiper/washer/heater to the immediate front,

communicate with workstations for docking, navigation and secondary navigation.

monltorthe rnla’rinnehip of the thp tothe wharf mnnring or thhnragn’

manoeuvre the ship by adjustment and monitoring of speed and direction controls,
directly or indirectly make sound signals,

monitor mooring lines,

communicate with tugs and pilot boat (VHF),

effect two-way communication with mooring stations onboard, machinery spaces (and wheelhouse
workstations when applicable),

directly or indirectly control Morse lamp and searchlight.
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d) At the workstation for voyage planning, controls and equipment should enable the user to

1

2

) plan voyages (berth-to-berth),

) plan the passage utilizing charts and nautical publications to achieve the voyage,

3) establish and monitor individual routes that make up passage,
4) transfer the planned route to the workstation for navigation and manoeuvring and secondary
navigation.

e) the warkstation for Qafnfy caontrols and eql |ipmnn1 should enable the userto

1) monitor the safety state of the ship (fire, emergency, etc.),

2) handle alarm conditions, execute relevant measures,

3) organize emergency operations,

4) consult the ship’s safety plans and drawings,

5) effect internal communication,

6) control and monitor navigation lights.
f) At the workstation for communication, controls and equipment should enable the user tp operate the

GMDSS equipment.
5.3.3 | Information required by more than one personon duty shall be displayed for easy viewing by all users
concurrently, or if this is not possible, the information shall be duplicated.
Certain equipment displaying information_to~more than one workstation may be located abjove the front
windopws if dimensions allow.
5.4 |Configuration and dimensions of consoles
5.4.1 | The main factors to be considered are the overall view required from the navigating andl manoeuvring
works}ations and the field-of-vision required from other workstations to maintain an effective lopkout by sight
and hearing.
Ergonjomic principles-and views of experienced, practicing mariners shall be taken into consideration in the
design of workstations.
5.4.2 | All ‘'equipment and controls necessary for navigating and manoeuvring shall be opergble from any
normal yworking position.

5.4.3

5.4.4

Guidelines: Based on ergonomic principles, the width of consoles designed for single person
operation should not exceed 1 600 mm.

The height of consoles shall not interfere with the visibility requirements.

5.4.5 Guidelines: The top of the consoles should not exceed a height of 1 350 mm, or 1200 mm if

intend

ed for seated operation.

© 1SO 2007 — All rights reserved
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Dimensions in millimetres

Figure 12 — Typical dimensions for seated position

Finger tip reach 97,5 percentile: 780

Finger tip reach 2,5 percentile: 670

Eye height 97,5 percentile: 1 780 (standing height 1 900)

Eye height 2,5 percentile: 1 500
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Figure 13 — Typical dimensions for standing position
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5.4.6 Consoles shall principally be divided into two areas.
a) Information/presentation equipment shall be principally located in the vertical part of the console.
b) Controls shall be in the horizontal part.

5.4.7 The chart table shall be large enough to accommodate all chart sizes normally used internationally for
maritime traffic. It shall have facilities for lighting the chart.

5.4.8 Guidelines: Chart table dimensions should be

—  width: not less than 1 200 mm,

— depth:  not less than 850 mm,
— hgight:  not less than 900 mm and not more than 1 000 mm.

The dhart table should have facilities to accommodate charts larger than the, table depth, fgr example, a
10 mm slit along front and back edges of the chart table surface.

5.5 |Accessibility and movement

5.5.1 | Every effort shall be made to allow a clear route across the”wheelhouse from bridge wing to bridge
wing.

5.5.2 | Guidelines: The width of the passageway should.b&-at least 1 200 mm.

5.5.3 | There shall be no obstructions between the points of entry to the bridge wings and whegelhouse from
lower [decks and the clear route referred to in 5.5.1.

5.5.3.1 The distance between adjacent workstations shall be sufficient to allow unobstructed passage to
persohs not working at the stations.

5.5.3.2 Guidelines: The free passage in passageways between different workstation areag should be at
least T00 mm.

The workstation operating area should be part of the workstation and not of the passageway.
5.5.4.1 The distance from the bridge front bulkhead, or from any consoles and installptions placed
againgt the front bulkhead, to any consoles or installations placed away from the bridge front shdll be sufficient

for tw persons to.pass each other.

5.5.4.2 Guidelines: Where there is a passageway between the front bulkhead and any| consoles, its
width ghould’preferably be at least 1 000 mm, and not less than 800 mm.

5.5.5. I;IU biﬁdl L;Ci“ll iIU; ;Ii ;ll t;IU VViIUU”IUUDU D;Id” id;\U ;lltU dbbUUllt t;IU ;Ilbtd”dtiul Of Ovel'head
g g

5.5.5.2 Guidelines: The clear height between the bridge deck surface covering and the underside of the
deck head beams, or deckhead, whichever is lower, should be at least 2,25 m. The lower edge of deckhead
mounted equipment should be at least 2,1 m above the deck in open areas, walkways and at standing
workstations.

5.5.6 Workstations used for navigating, manoeuvring, manual steering, voyage planning and
communication shall not cover a working area with an axis longer than 15 m.

5.5.7 Bridge decks outside, including the wings, shall be provided with adequate drainage.

© IS0 2007 — Al rights reserved 21


https://standardsiso.com/api/?name=b7475f6a8a8d4edc80e1a597bc38a2d5

ISO 8468:2007(E)

5.5.8.1

5.5.8.2

Entrance doors to the wheelhouse shall be easy to operate.

not be self-closing. Means should be provided to hold bridge wing doors open.

Guidelines: All wheelhouse doors should be operable with one hand. Bridge wing doors should

5.5.9 Talkback systems or equivalent communication between the outer end of the bridge wing and the

wheelhouse s

hall be provided, unless equipment for remote manoeuvring is placed on the bridge wings.

5.6 Bridge alarm systems

5.6.1 Alarm

S

5.6.1.1 0

5.6.1.2

devote fu

readily id

avoid dis

5.6.1.3 I

5.6.1.4 T
and acknowlg
5.6.1.5 A

5.6.1.6 G
alarms to sted

5.6.2 Bridge navigational watch alarm system (BNWAS)

A system ma

back-up pers¢nnel to the bridge. See MSC.128(75) [39].

The watch m
operation shal

The watch mq
personnel or i

Alerts and messages should enable the operator to

etails of bridge alarms shall comply with IMO performance standards.

[l attention to the safe navigation of the ship,
entify any abnormal situation requiring action to maintain the safe navigation of the ship, arn
raction by announcements that require attention but which do naet.constitute alarms.
shall be possible for the operator to readily identify the sourcé of the alert.

he bridge alarm system may be an integrated system for easy identification of alarm sq
dgement.

method of acknowledging audible and visual-alerts should be provided on the bridge.

uidelines: Acknowledge devices should'-be used to silence audible alarms and set
dy state.

y be provided which will confirm the alertness of the operator and, as appropriate, will su

urces

visual

mmon

onitoring system_ shall periodically verify that an alert operator is present on the bridge. Its

I not cause undue-interference with the performance of bridge functions.

nitoring system shall be designed and arranged such that it cannot be operated by unauth
h an unauthorized manner.

Components
manual off) s

for 'setting the appropriate mtervals or for settlng the operatlonal modes (automatlc many

prized

the BNWAS should be tamper proof so that no member of the crew may interfere with the systems operat|on

Where a system requires manual acknowledgement by the operator, this shall be possible at the workstation
for navigation and manoeuvring, and also at other appropriate locations from where a proper lookout may be

kept.

An alarm is to operate on the bridge in the event of a failure of the watch alarm system.

5.6.3 Alarm transfer system

Means may be provided on the bridge to immediately activate a second, and subsequently third, stage remote
audible alarms by means of an Emergency Call push button or similar.

22
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Acknowledgement and cancellation of alarms shall only be possible from fixed locations on the bridge.

5.6.4

Centralized alarm system

Grouping of alerts may be used to reduce their variety in type and number.

If centralized alarms are installed, the indications and acknowledgement devices should be at or near to the
navigation and manoeuvring workstation.

6 Bridge equipment

6.1

6.1.1
techni

6.1.2
places

6.1.3
places

6.1.4.
perfor

6.1.4.
lead t

Ergon
the se

L
3 -

irfformation is presented in a clear and unambiguous manner.

isted in'5.3.2 a):

General
The requirements of this clause are not intended to prevent the use of-new cont
ques, provided the facilities offered are not inferior to those stated.
taking into account operation, maintenance and environmental conditions.

Other portable items, such as safety equipment, tools, lights{pencils, shall be stored
, specially designed wherever necessary.

| The equipment located at the various workstations' shall meet the need for safe
mance of the functions specified in 5.2.

p Guidelines: See 5.3.2 for the tasks to be pérformed at the various workstations. The
p the following locations of the main equipment{vhere provided.

omic principles and the views of experieneed, practicing mariners shall be taken into co
lection, design and siting of equipmentwith the aim of ensuring the following:

uipment provides convenient and continuous access to essential information;

bntrols and displays;

Distribution/of equipment in workstations

he following equipment may be distributed throughout the workstations for navigation and
onitofing and secondary navigation and commonly accessible areas so as to perform the

rol or display

Equipment, panels and controls shall be permanently mounted in consoles or at othér appropriate

bt appropriate

and efficient

bse guidelines

nsideration in

ifformation is presented in (@)consistent manner using standardized symbols and coding systems for

manoeuvring,
equired tasks

1) radar (if only one required);

2) radar (if two required);

3) ARPA (if only one required);

4) navigation radar display with ARPA if two are required,;

5) ECDIS or paper charts;

6) automatic identification system (AIS);

7) VHF radiotelephone;
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8) heading and/or track control system if installed;
9) engine and thruster controls or telegraphs;
10) magnetic compass display;
11) conning information display or
i) rudder angle indicator,

ii) heading repeater,

iii) speed and distance indicator,

iv) rate of turn indicator,

V) propeller revolution indicator(s),

Vi) pitch indicator,

vii) | wind speed and direction,

viii) | depth indicator,

iX) main engine revolution indicator,

X) torque indicator,

Xi) starting air indicator,

xii) | lateral thrust indicator,

xiii) [ air and water temperature indicator;
xiv) | steering control override control,
xv) | steering position selector,

xvi) | steering gear power unit selector,
xvii)| steering gear-power unit start/stop control,
xviii)| steeringumode selector,

xix) | ,electronic position-fixing system;

12) central alarm panel;
13) BNWAS acknowledgement device;
14) alarm reset control;

15) sound reception system;

16) intercommunication systems (including specifically to emergency steering position);

17) whistle and fog signal controls;

18) searchlight controls;
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19) night vision equipment;

20) Morse light keys;

21) window wiper and washer and heater control;

22) emergency stop controls;

23) clock;

24) binoculars;

N

NOTE
for nay

b) T

1

b) additional engine room monitors as necessary.

Depending on the level of automation, integration of equipment and new methods of display, t
igation and manoeuvring may be designed as one combined station.

he following equipment may be distributed in the workstation for manual steering:

manual steering device;

heading repeater;

rudder angle indicator;

rate of turn indicator;

magnetic compass display;

course indicator;

talkback device to bridge wings;

window wiper and washer and heater control for window directly in front.
he following equipment may be distributed in the workstation for docking:

engine control;

thruster contral;

rudder control;

steering position selector;

conning information display or

he workstations

i)  rudder angle indicator,

i) heading repeater,

iiil) speed indicator,

iv) rate of turn indicator,

V) propeller revolution indicator(s),

Vi) pitch indicator,
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d)

e)

26

xii)
xiii)
xiv)
XV)
xvi)
xvii)
xviii)

The follo

1) char

wind speed and direction indicator,
depth indicator,

main engine revolution indicator,
torque indicator,

starting air indicator,

lateral thrust indicator,

air and water temperature indicator,

communication (external and internal),

whistle control,

Morse light keys,

Pelorus (alternatively located near the centre-line),

BNWAS acknowledge device.

ving equipment may be distributed in the workstation for voyage planning:

table and appropriate instruments;

2) navi];ation planning station (backup ECDIS if installed);

3) wea

4) com
5) naut
The follo
1) alarm
2) mon
3) fire g
4) remg

her facsimile;

bass corrections;

cal charts and publications.

ving equipment may be distributed in the workstation for safety:
ns;

toring systenis;

larm panels;

te-controls for fire-extinguishing system;

5) monitoring panel and remote control for watertight doors/fire doors (open/closed);

6) emergency stop controls for air condition, ventilation and refrigerating installations;

7) main station for VHF or UHF radiotelephones (walkie-talkie);

8) balla
9) clino
10) bilge

st controls;
meter;

monitor;

11) strength monitor;
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12) ship’s safety plans;
13) navigation light panel.
f)  The following equipment may be distributed in the workstation for communication:
1) GMDSS equipment as required for the applicable sea area;
2) weather facsimile;

3) writing space.

g) The following equipment may be distributed in the workstation for additional functions:
1) cargo monitoring and controls;
2) power panels;

3) etc.

6.3 [Equipment
6.3.1 | Equipment shall be logically grouped according to function

6.3.1.1 Equipment shall be designed to permit easy and correct reading by day and Hy night while
presefving night vision. Electronic navigational aids shall meet the requirements of IMO Resolution A.694(17).

6.3.1.2 Guidelines: A digital readout should not be used where the reading changes rapidly,.

For ah index moving relative to a circular scale, the index should move clockwise (or the scale move
anticlockwise) for increasing readings.

For an index moving relative to a linear scale, the scale should be horizontal or vertical and the pointer should
move [to the right or upwards for increasing readings.

NOTE There may be special-cases where these guidelines do not apply; for example, where the reading may be
positive or negative, or where depth-is indicated.

6.3.2 | Each instrument shall be placed with its face normal to the operator’s line of sight, of to the mean
value |if the operator’sline of sight varies through an angle.

6.3.3 | Equipment; including any installed transparent covers, shall be designed and fitted to minimize glare
or reflection orbeing obscured by strong light.

6.3.4 | Ahe principal manoeuvring equipment shall be readable from the workstation for navigation and
mano :ll\/ring Fnlllilnmnnf meant to he nlnpra’rpd, or fitted in connection with cantrols_shall he readable from a

distance of at least 1 000 mm. Any other equipment shall be readable from a distance of at least 2 000 mm.

6.3.4.1 Guidelines: Character height in millimetres should be not less than three and a half times the
reading distance in metres. Character width should be 0,7 times the character height, e.g.

— character height for a reading distance of 2 m: 2x35=7mm,

— character width for a letter height of 7 mm: 7x0,7=49, i.e. 5mm,

— resulting minimum character size: 7 mmx5mm.

6.3.4.2 All information shall be presented on background of high contrast, emitting as little light as

possible by night.
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6.3.4.3

reflecting background at night. The contrast should be within 1:3 and 1:10.

6.3.4.4

6.3.4.5

Instrument character type shall be of simple, clear-cut design.

text matrices are acceptable.

NOTE

6.3.5
have been int

In descriptive text, lower case letters are easier to read than capitals.

ernationally adopted. or indicated by a label in English

Guidelines: All ship’s bridge equipment should be designed to show a light text on a dark non-

Guidelines: Recommended character type is Helvetica medium. However, light emitting diode

The purpose of each control shall either be clearly illustrated by symbols where standard symbols

6.3.5.1 d
elements whi
6.3.5.2 G

indicator elen

The operatiop of a control shall not obscure indicator elements where observation of these elems

necessary to
The shape of

Rotary finite-
continuous-pq

The position/fi
elements, sh
IEC 60447.

6.4 lllumin

6.4.1 lllumi

6.4.1.1
unnecessary

6.4.1.2 G
least impact @

6.4.1.3 Tl
the safe navig

6.4.2 Alar

Imdicator lights and the illumination of all equipment shall be designed and fitted to

ontrols or combined controls/indicators shall be visually and tactually distinguishablg
h only indicate.

uidelines: Rectangular buttons should be used for control elements, and:‘‘round ligh
ents.

bllow adjustments to be made.

mechanical controls shall indicate the method of operation of-the control.

position controls (e.g. stepped switches) should have“toggles or levers, whereas
sition controls (rheostats) should have knobs or wheels except for the steering control.

nction allocation and purpose of control elements, as well as the function and layout of ing
pll be logically coordinated. Positioning accerding to functions should be in accordanc

ation and individual lighting of equipment

hation

blare or reflections, or the.equipment being obscured by strong light.

uidelines: For the-illumination of displays, red light (wavelength 620 nm or higher) provid
n night vision,

0 avoid unnéecessary light sources in the front area of the bridge, only equipment necess
ation and.manoeuvring of the ship should be located in this area.

ms

from

ts for

nts is

rotary

icator
e with

avoid

es the

ary for

6.4.2.1
safe situation.

Means shall be provided to test the lamps.

Warning and alarm indicators shall be designed to show no light in normal conditions, indicating a

6.4.2.2 Guidelines: Alarm indicator lights should be equipped with red lights of 620 nm or higher
wavelength.

6.4.3  Adjustments

6.4.3.1 All illumination and lighting of equipment shall be adjustable down to zero, except the lighting of

warning and alarm indicators and the control of the dimmers which shall remain readable.

6.4.3.2
equipment no

28

rmally working together may be equipped with common light adjustment.

Each instrument shall be fitted with an individual light adjustment. In addition, groups of
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6.5 Outer shape of equipment

The outer shape of equipment for control elements and the equipment mounted in a group or console shall
have a square or rectangular frame and be designed to fit internationally accepted standard size modules.

NOTE This does not imply that the instrument display itself has to be rectangular.

6.6 Power supply requirements

Equipment required to undertake a primary bridge function should be connected, as appropriate, to a
self-contained emergency source of electrical power as provided in the SOLAS convention.

7 Bridge working environment

7.1 |General

7.1.1 | Care shall be taken to ensure a good working environment for bridge-personnel.
7.1.2 | Toilet facilities shall be provided on or adjacent to the bridge.

7.1.3 | Refreshment facilities and other amenities provided for the bridge personnel shall inclyde means for

preventing damage to bridge equipment and injury to personnel resulting from the use of such facilities and
amentties.

7.2 |Vibration
Uncomfortable levels of vibration shall be avoided on-the bridge.

NOTE Limits for acceptable levels of vibration,are still under study (ISO 6954:2000).
7.3 |Noise

7.3.1 | General noise
7.3.1.1 Noise should be maintained at levels that do not: (1) interfere with necessary voice, telephone and
radio pommunications, (2)Cause fatigue or injury and (3) degrade overall system effectiveness| Noise levels
shall gomply with IMO-Résolution A.468(XIl) and take into account IMO Resolution A.343(IX).

7.3.1.2 Guidelines: The noise of ventilation fans, engine intake fans and other noise sourdes should be
excluded from.the bridge operational area by suitable siting of the fans and associated trunking.

7.3.2 | Sound signals

7.3.21 Fixed sound signal apparatus shall not be placed in the immediate vicinity of the bridge.
Reference is made to Annex lll of the International Regulations for Preventing Collisions at Sea.

7.3.2.2 Guidelines: The sound signal apparatus should be sited as high as practicable and if possible,
forward of the bridge.

7.4 Lighting

7.41 Goal

A satisfactory level of lighting shall be available to enable the bridge personnel to complete such tasks as
chart work at sea, and maintenance and office work in port, by daylight or darkness.
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7.4.2 Guidelines
Individual task areas should have a greater luminance than the general lighting level.
Care shall be taken to avoid glare and stray image reflections in the bridge environment.

High contrast in brightness between work area and surroundings should be avoided. Luminance of the task
area should not be greater than three times the average luminance of the surrounding area.

A non-reflective or matt surface should be used to reduce indirect glare to a minimum.

NOTE Glare is experienced if windows or light sources, seen directly or by reflection in shiny surfaces, are too bright
compared to thegeneral brightness within the interior of the bridge

7.4.3 Rangl of lighting

7.4.31 A satisfactory level of flexibility within the lighting system shall be available to enable the pridge
personnel to adjust the lighting in brightness and direction as required in different areas of\the bridge gnd by
the needs of individual equipment and controls.

7.4.3.2 Guidelines: Table 1 lists the recommended general illumination.
Table 1
Place Colour/illumination
Bridge and adjacent offices, day White, continuously.variable from 0 lux to at least 500 lux|
Bridge, night Red, continugusly variable from 0 lux to 20 lux.

Adjacent corridors and rooms for noisy equipment, day | White, continuously variable from 0 lux to at least 300 lux

All adjacent cdrridors and rooms, night Red, ¢ontinuously variable from 0 lux to 20 lux. Automatit door
swifches should be fitted.

Obstacles, night Red spotlights, continuously variable from 0 lux to 20 lux.

Chart table, dqy White floodlight, continuously variable from 0 lux to 1 090 lux,

White spotlights, continuously variable from 0 lux to 100 Ipx.

Chart table, night Combined red and white floodlight, with each [olour
continuously variable from 0 lux to 20 lux. Combined rgd and
white spotlights, with each colour continuously variablg from
0 lux to 20 lux.

NOTE Vi

sjon in dim lightthas’the following characteristics:
— detail and|colour cannot be seen;

— the eye bgcomes’more sensitive to the blue end of the light spectrum;

— peripherallvision can be used more effectively.

Dark adaptation is important to ensure a good visual lookout at night. It takes 30 min to 40 min for complete
dark adaptation. Red goggles worn 5 min to 15 min prior to going on watch will aid dark adaptation.

7.4.4 Darkness
7441 During hours of darkness, it shall be possible to discern equipment on the bridge.
7.44.2 Guidelines: Bridge equipment can be lit by internal or external lighting.

Red or equivalently filtered white light should be used to maintain dark adaptation whenever possible in areas
or on items of equipment, other than the chart table, requiring illumination in the operational mode. This
should include equipment in the bridge wings.
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