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CHANGESIN THE RULES

General

The present edition of the rules includes amendments and additions
decided by the Board in June 2004 and supersedes the January 2003
edition of the same chapter.

The rule changes come into force as described bel ow.

This chapter is valid until superseded by a revised chapter. Supple-
ments will not beissued except for an updated list of corrections pre-
sented in Pt.0 Ch.1 Sec.3. Pt.0 Ch.1lisnormally revised in January and
July each year.

Revised chapters will be forwarded to all subscribers to the rules.
Buyers of reprints are advised to check the updated list of rule chap-
ters printed in Pt.0 Ch.1 Sec.1 to ensure that the chapter is current.

Main changes coming into force 1 January 2005

* General

— ECS system requirements have been replaced by ECDIS sys-
tems.

e Section1l General

— Under sub-section element D300 item D304 has been removed
and the subsection renumbered accordingly.

*  Section 2 Design of Workplace

— A new item B111 on location of meansto control speed, heading
and control modes has been added.

— Item B305 has been amended with arequirement for adlit in the
chart table.

— In item C306 the list of instruments and equipment has been
amended to includeinternal communication equipment. The"in-
ternal communication equipment” has been removed from item
C308.

— Initem C310 the Guidance note has been amended to cover AIS
information.

— Initem C407 thelist of information from instruments and indica-
tors has been amended to cover watch monitoring warnings and
adarms.

— Item C503 requiring declarations with respect to trade of the ship
has been removed.

— Item C602 has been amended with requirements for protrusion
centre console.

— Initem C803 the list of equipment available has been amended
with adevice for acknowledging watch monitoring warnings and
alarms.

— Initem E304 the Guidance note has been modified.

— Initems E401 and E402 the requirements have been clarified.

— New items E403 and 404 have been added to cover cleaning re-
quirements and requirements for a catwalk or similar outside the
windows.

* Section4 Carriagerequirementsfor navigational systems
and equipment

— Item B601 has been amended to require X-band radar and S-band
radar in certain cases.

Comments to the rules may be sent by e-mail to rules@dnv.com

— A new item B704 with requirements to AlS reported targets on
graphical displays has been added.

— Initem B802 item list b) has been amended to cover require-
ments for backup of ECDIS systems.

— Initem B902 a guidance note is introduced.

— Item B1002 with requirements to information with respect to en-
vironmental forces has been removed.

— Sub-section elements B1300 and B1400 has been amended to
cover AlS and VDR systems explicitly.

— Item C210 has been amended with respect to route planning sys-
tems

— Under sub-section element C200 Table C1 has been amended to
make requirements more clear.

e« Section5 General Bridge equipment requirements

— Initem A206 the guidance note has been removed.
— In item E202 requirements to software quality assurance plan
(SQAP) has been removed.

e Section6 Specificrequirementsfor different typesof bridge
equipment

— A new item B105 with requirements to gyro compass systems
has been added.

— Initem B107 (former B106) a new guidance note has been added.

— Initem C205 the guidance note has been deleted and item 206
has been made into a guidance note.

— Item F101 has been amended with respect to radar installation
coverage.

— Item H401 has been amended with respect to requirements for
Receiver Integrity Monitoring algorithm or equivalent.

— Item H403 on accuracy of position fix has been removed.

— Initem H404 a guidance note is added.

— Item H406 has been amended to require that at least 6 satellites
shall be tracked simultaneously.

— Items H407 and H408 have been amended with respect to anten-
nareceiving characteristics and gain pattern.

— Item H411 on integrity monitoring for NAT-AW has been re-
moved.

— Item 1402 providing requirements for watch monitoring systems
has been added.

— Initem 1403 lettered list a) and b) has been amended with a spe-
cific acceptance interval for detection of operator movements.

— Initem 1405 anew lettered list ¢) giving requirementsfor reset of
monitoring intervals has been added.

— Item 1406 has been amended with respect to alarm transfer to
specified locations.

e Section 8 Ship manoeuvring information

— Item A103 has been amended to cover IMO Res. MSC 137(37)
and M SC/Circ.1053.

— Initem A401 a guidance note on full scale testing is added.

— Initem B901 a guidance note on manoeuvring procedures has
been added.

Corrections and Clarifications

In addition to the above stated rule requirements, a number of correc-
tions and clarifications have been made to the existing rule text.
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SECTION 1
GENERAL

A. The Classification Concept

A 100 General

101 Thetextin A describesthe concept with regard to objec-
tives and safety philosophy on which the rules for nautical
safety are based. Consequently, the contents of A are not to be
understood as rule requirements.

A 200 Objectivesof therules

201 Themain objectivesof therulesfor nautical safety areto
reduce the risk of failurein bridge operation causing collision,
grounding and heavy weather damage.

202 The rules aim at giving requirements to regulate ship-
board factors affecting safety and efficiency in bridge opera-
tions and, in this context, include:

— relevant requirements and recommendations adopted by
the International Maritime Organization (IMO)

— relevant international standards within the subjects of the
rules or indicating the pointsin which they differ.

A 300 Safety philosophy

301 In order to achieve optimum safety and efficiency in
bridge operation, the rules address the total bridge system. The
total bridge system is considered to comprise four essential
parts, see Fig.1:

— thetechnical system, which isto deduce and present infor-
mation as well as enable the proper setting of course and
speed

— the human operator, who isto evaluate avail able informa-
tion, decide on the actions to be taken and execute the de-
cisions

— theman and machine interface, which shall safeguard that
the technical system is designed with due regard to human
abilities

— the procedures, which shall ensure that the total bridge
system performs satisfactorily under different operating
conditions.
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Fig. 1

Thetotal bridge system
Thisis considered the responsibility of the master of the ship and
the officer of the watch.

302 Degradation of one part of the bridge system affects the
functioning of all the other parts. In order to reduce therisk of
malfunction of the total bridge system, the rule requirements
are established to regulate the factors affecting the safe per-
formance of any part of the system and to ensure a consistent
level of system reliability in various modes of operation under
different operating conditions.

SeeFig.1 and Fig.2.

303 Themain elements of the various parts of the bridge sys-
tem are considered to comprise, see Fig.1:

— quadlifications, capacity and quality of the human operator
in relation to the functions to be carried out

— gpecification, automation level and condition of the tech-
nical system in relation to information needs, workloads
and reliability

— physical abilities and information processing capacity of
the human operator in relation to working conditions and
the technical systems he isto operate

— tasks to be performed and technical aids available under
various operating conditions as basis for establishing
working routines and operating procedures.

304 With the exception of operator quality, the elements
mentioned in 303 form the basis for the rules given. It is be-
lieved that improvements within these elements can aso have
a positive effect on operator quality (personality, responsibili-
ty), which in the context of classification is considered to be a
matter of selection of personnel.

B. Scope of Classification and Rule Require-
ments

B 100 General

101 Classification of bridge systems verifies compliance
with the rules developed for the safe performance of bridge
functions. The classification concept involves affirmation
through voluntary class notations that the requirements, of the
rules and other standards referred to have been fulfilled for
bridge design, instrumentation, working environment, opera-
tor quality and procedures.

102 Therulestakeinto consideration that the modes of oper-
ation and the manning of the bridge will vary in accordance
with the condition of internal technical systems and the avail-
ability of relevant external systems, and that operating condi-
tions can be influenced by the waters to be navigated, traffic
and weather conditions.

103 Therulesaim at safeguarding that the officer of the nav-
igational watch, at his workstation, has full control of al the
primary functions he is responsible for, including the look out
function, within the operational limits indicated by the class
notations NAUT-OC and NAUT-AW. Furthermore, that the
bridge enables safe and efficient co-operation by two naviga-
tors when required, and that relevant procedures are estab-
lished and the officer of the watch is qualified to operate the
technical systems asindicated by the suffix Q.

Guidance note:

It should be noted that the manning of the navigational watch at
all times shall be in accordance with the national regulations of
the flag state and for the waters in which the ship is operating.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
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104 The bridge system on ships where a grounding avoid-
ance system or an automatic track keeping system isinstalled
and in use is not considered compliant with requirements for
safe navigation if the master and the officer of the watch do not
hold the certificate of competence in accordance with the
knowledge requirements given in Sec.9 B200. See also Sec.9
A300 and Sec.9 B100.

B 200 Scope of classification

201 Safe performance of the bridge system isqualified by its
ability to determine, execute and maintain the right course and
speed of the ship in relation to the waters, the traffic and the
weather. This ability is threatened by:

— internal bridge system failure
— loss of manoeuvrability (steering and propulsion)
— loss of external information.

202 The main concern of the rules for nautical safety isto
prevent internal bridge system failures and, in this context, to
address al parts of the system as defined in A301.

203 The required reliability of propulsion and steering sys-
temsfor preventing loss of manoeuvrability isaddressed by the
rulesfor main class. The concern of therulesfor nautical safety
in this context is to safeguard that:

— theimplications of failure in propulsion and steering sys-
tems are taken into consideration in the design of the
bridge system, and that system degradation is brought to
the attention of the watch officer by relevant warnings

— the emergency steering system in the steering gear com-
partment is properly arranged for safe and efficient opera-
tion.

204 With regard to loss of external information, the concern
of the rules for nautical safety isto safeguard that:

— the shipborne part of an external navigation or communi-
cation system detects loss of information caused by failure
in the external systems.

205 The technical reliability of any system to be operated
from the bridge serving functions additional to those related to
the safe navigation of the ship, such asmachinery systems, car-
go and ballast systems, safety monitoring systems, etc., is ad-
dressed in other parts of the rules for main class. The concern
of the rules for nautical safety in this context is:

— the location of workstations for additional bridge func-
tions

— the working conditions for performance of additional
functions being the responsibility of the officer of the
watch

— the man and machine interface of technical systems serv-
ing additional bridge functionsif the system isto be oper-
ated by the officer of the watch

— the integration of any system interfaced to a network for
performance of main bridge functions.

B 300 Scope of rulerequirements

301 The requirements given in each section address the ele-
ments of the bridge system affecting the safety of navigation as
specified in A300, and regulate the following areas with the
aim to reduce the probability of bridge system failure, see
Fig.2:

— design of workplace, based on analyses of functions to be
performed under various operating conditions and the
technical aidsto beinstalled

— bridge working environment, based on factors affecting
the performance of human operators

— range of instrumentation, based on information needs and
efficient performance of navigational tasks

— equipment reliability applicable to al types of bridge
equipment, based on common requirementsto ensuretheir
suitability under various environmental conditions

— performance of different types of bridge equipment, based
on their specific functions

— man and machine interface, based on the analyses of hu-
man limitations and compliance with ergonomic princi-
ples

— qualifications, based on the competence required for mas-
tering rational navigational methods and relevant techni-
cal systemsinstalled on board the ship

— operating procedures, based on the need to make the
bridge system function under different operating condi-
tions

— information on the ship’s manoeuvring characteristics,
based on the knowledge needed for safe performance of
manoeuvring operations

— tests and trials based on the need to ensure that technical
systems perform in accordance with their approved speci-
fications before being relied upon and used in practical op-
eration.

il
Ny, z t/O/)
s ¥
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Functions 3
Tasks to be perfor™®

Fig. 2
Overview of bridge system ar eas affecting safe and efficient oper-
ations

B 400 Sructureof therules
401 The rules are structured to:

— establish functional reguirements to the greatest possible
extent

— (give guidance as to how functional requirements can be
met by technical solutionsor other remediesthat safeguard
the performance of the function.

402 A functiona requirement is as far as possible expressed
without quantification. The functional requirements have a
principle status and will only be adjusted if the functions to be
carried out on the bridge are altered.

403 A Guidance note, as far as possible, quantifies solutions
that can be approved, but does not exclude the application of
aternative solutions provided the functional requirements are
met.

C. Definitions

C100 Terms
101 Abnormal operating conditions. Wheninternal technical

DET NORSKE VERITAS
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system failures require operation of back-up systems on the
bridge or when they occur during an irregular operating condi-
tion, or when the officer of the watch becomes unfit to perform
his duties and has not yet been replaced by another qualified
officer.

102 Additional bridge functions. Functions performed on the
bridge while the ship is under way, but not related to primary
bridge functions. Examples of such functions are;

— general communication functions

— cargo monitoring and planning functions

— extended monitoring and control of machinery
— monitoring and control of domestic systems.

103 Back-up navigator. A navigational officer who has been
designated by the ship’ smaster to be on call to assist or replace
the officer of the watch when required.

104 Blind sector. An obstruction in afield of vision with a
clear sector on both sides.

105 Bridge system. The total system for the performance of
bridge functions, comprising bridge personnel, technical sys-
tems, man and machine interface and procedures.

106 Bridge wing. The part of the bridge on each side of the
wheelhouse, which extends to the ship’s side.

107 Bridge. The areafrom which the navigation and control
of the ship are exercised, comprising the wheelhouse and the
bridge wings.

108 Catwalk. Arrangement outside the wheelhouse allowing
a person safe access to windows along the front bulkhead(s).

109 Coastal waters. Waters that encompass navigation
along a coast at adistance less than the equival ence of 30 min-
utes of sailing with the relevant ship speed. The other side of
the course line allows freedom of course setting in any direc-
tion for a distance equivalent to at least 30 minutes of sailing
with the relevant speed.

110 Callision avoidance functions. Detection and plotting of
other ships and moving objects; determination and execution
of course and speed deviations to avoid collision.

111 Commanding view. View without obstructions, which
could interfere with the navigator’ s ability to perform hismain
tasks, at least covering the field of vision required for safe per-
formance of collision avoidance functions.

112 Conning information display. A screen-based informa-
tion system that clearly presents information from sensor in-
puts relevant to navigation and manoeuvring, as well as all
corresponding and upcoming orders given by an automatic
navigation system to steering and propulsion systems if con-
nected.

113 Conning station or position. Place in the wheelhouse
with a commanding view providing the necessary information
for conning, and which is used by navigators when monitoring
and directing the ship’s movements.

114 Display. An observableillustration of animage, sceneor
data on a screen.

115 Docking. Manoeuvring the ship alongside a berth and
controlling the mooring operations.

116 Easily accessible. Within 5 m distance from working po-
sition.

117 Electronic chart display and information system
(ECDIS). A navigation information system, which with ade-
quate back-up arrangements can be accepted as complying
with the up-to-date chart required by regulation V/20 of SO-
LAS, and be accepted as meeting the chart carriage require-
ments of SOLAS Chapter V, as amended by res. MSC.99(73),
by displaying selected information from a system electronic
nautical chart (SENC).

118 Electronic nautical chart (ENC). The database, stand-
ardised as to content, structure and format, issued for use with
ECDI S on the authority of government authorised hydrograph-
ic offices.

119 Ergonomics. Application of the human factors implica-
tion in the analysis and design of the workplace and equip-
ment.

120 Field of vision. Angular size of a scene that can be ob-
served from a position on the ship’s bridge.

121 Helmsman. Person who steers the ship under way.

122 Irregular operating conditions. When external condi-
tions cause excessive operator workloads.

123 Manoeuvring. Operation of steering systemsand propul-
sion machinery as required to move the ship into predeter-
mined directions, positions or tracks.

124 Monitoring. Act of constantly checking information
from instrument displays and environment in order to detect
any irregularities.

125 Narrow waters. Watersthat do not allow the freedom of
course setting to any side of the course line for a distance
equivalent to 30 minutes of sailing with the relevant ship
speed.

126 Navigation. Planning of the ship’s route and determina-
tion of position and course of the ship, execution of course al-
terations and speed changes.

127 Normal operating conditions. When all shipboard sys-
tems and equipment related to primary bridge functions oper-
ate within design limits, and weather conditions or traffic, do
not cause excessive operator workloads.

128 Ocean areas. Waters that encompass navigation beyond
the outer limits of coastal waters. Ocean areas do not restrict
the freedom of course setting in any direction for a distance
equivalent to 30 minutes of sailing with the relevant ship
speed.

129 Officer of the watch. Person responsible for the safety of
navigation and bridge operations until relieved by another
qualified officer.

130 Primary bridge functions. Functions related to determi-
nation, execution and maintenance of safe course, speed and
position of theship inrelation to the waters, traffic and weather
conditions. Such functions are:

— route planning functions

— navigation functions

— collision avoidance functions

— manoeuvring functions

— docking functions

— monitoring of internal safety systems

— externa and internal communication related to safety in
bridge operation and distress situations.

131 Route monitoring. Continuous surveillance of the ship’s
sailing (position and course) in relation to a pre-planned route
and the waters.

132 Route planning. Pre-determination of course lines, radi-
us turns and speed in relation to the waters to be navigated.

133 Screen. A device used for presenting visual information
based on one or several displays.

134 SOLAS The International Convention for the Safety of
Lifeat Sea, 1974.

135 Superstructure. Decked structure, not including funnels,
which is on or above the freeboard deck.

136 System electronic navigational chart (SENC). A data-
base resulting from the transformation of the ENC by ECDIS
for appropriate use, updates to the ENC by appropriate means
and other data added by the mariner.
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137 Wheelhouse. Enclosed area of the bridge.

138 Wheel-over-line. Theline parallel to the new courseline
where the ship hasto initiate a curved track to eliminate the ef-
fect of any offset with respect to the new course, taking into
consideration the distance required for the ship to build up the
necessary turn rate.

139 Wheel-over-point. The point where the ship has to initi-
ate a curved track, taking into consideration the distance re-
quired for the ship to build up the necessary turn rate.

140 Within reach. The distance the operator can reach and
use a control unit:

— from a standing position at a console this distance is re-
garded to be maximum 800 mm in forward direction and
1400 mm sideways

— from aseated position, at adistance of 350 mm from acon-
sole, this distance is regarded to be maximum 1000 mm,
and maximum 800 mm for frequently used equipment,
which is to be within easy reach.

141 Workstation for communication. A work place for oper-
ation and control of equipment for distress and safety commu-
nication (GMDSS), and shipboard communication for ship
operations.

142 Workstation for primary bridge functions. A workplace
with commanding view used by navigators when carrying out
navigation, route monitoring, traffic surveillance and manoeu-
vring functions, and which enables monitoring of the safety
state of the ship.

143 Workstation for safety operations. A workplace dedicat-
ed organisation and control of internal emergency and distress
operations, and which provides easy access to information re-
lated to the safety state of the ship.

144 Workstation. A work place at which one or several tasks
constituting aparticular activity are carried out and which pro-
vides the information and equipment required for safe per-
formance of the tasks.

D. Class Notations

D 100 General

101 In order to offer classification that meets the individua
needs of ship owners, related to different types and trades of
ships, aswell asbridge procedures and qualificationsrelated to
the equipment installed, the rules for nautical safety are divid-
ed into two class notations, NAUT-OC and NAUT-AW, and
an additional suffix Q which may be attached to either class
notation.

102 The class notation NAUT-OC give basic requirements
within bridge design, instrumentation, and location of equip-
ment and bridge procedures.

103 The class notation NAUT-AW extends the basic re-
quirements for bridge design and instrumentation and, in addi-
tion, requires an automatic grounding avoidance system and
information on the manoeuvring characteristics of the ship.

104 The suffix Q covers requirements for navigator qualifi-
cationsrelated to the use of the automatic grounding avoidance
systeminstalled, bridge proceduresfor safe watch-keeping and
command of the ship under irregular and abnormal operating
conditions.

D 200 Contentsof classnotations and extensions
201 The class notation NAUT-OC covers the following
main areas:

— mandatory and additional workstations
— field of vision from workstations

— location of instruments and equipment

— bridge working environment

— range of instrumentation

— instrument and system performance, functionality and re-
liability

— aarm management, including watch monitoring and alarm
transfer system.

202 Theclass notation NAUT-AW covers:

a) NAUT-OC
b) Extensionswithin the following areas of NAUT-OC:

— design of workstation for primary bridge functions

— field of vision astern

— range of instrumentation, incorporating ECDIS and
track control

— instrument performance, supporting system integra-
tion

— automation level, incorporating an automatic ground-
ing avoidance system.

¢) Areasadditional to NAUT-OC:

— information on the manoeuvring characteristics of the
ship.

203 The suffix Q covers:

— qualifications of bridge personnel
— operational procedures.

D 300 Documentation of compliance

301 The class notations NAUT-OC and NAUT-AW imply
that the ship is built and equipped in compliance with the rele-
vant sections of this chapter.

302 Thesuffix Q added to the class notation implies that op-
erational procedures and qualifications are established in com-
pliance with Sec.9.

303 Ships satisfying the requirements for class notation
NAUT-OC will havethefollowing text entered in the " Appen-
dix to the classification certificate":

— The class notation denotes that the bridge has been de-
signed in accordance with established functional require-
ments and principles of ergonomics for reduced workload
and improved operational conditions. Furthermore, that
the bridge arrangement provides the information and
equipment required for safe performance of the functions
to be carried out at dedicated workstations. The working
conditions are considered to enable the officer of the
watch to perform al primary bridge functions, including
lookout functions, from one workstation under normal op-
erating conditions in ocean areas and coastal waters.

Guidance note:

It should be noted that the manning of the navigational watch at
al times should be in accordance with the national regulations of
the flag state and for the waters in which the ship is operating.
Thisis considered the responsibility of the master of the ship and
the officer of watch.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

304 Ships satisfying the requirements for class notation
NAUT-AW will have the following text entered in the "Ap-
pendix to the classification certificate”" in addition to the text
for NAUT-OC:

— Thenotation a so denotesthat, the bridge is equipped with
a grounding avoidance system and designed to improve
safety of navigation and reduce the workload, enabling the
officer of the watch to perform all of the bridge functions
he is responsible for from pilot station to pilot station un-
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der normal operating conditions. In addition, the notation
denotes that the ship has extensive documentation of its
manoeuvring characteristics.

305 Ships satisfying the operational requirements given in
Sec.9 will have the suffix Q added to the class notation and the
following text entered in the “Appendix to the classification
certificate":

— Thesuffix Q denotesthat a qualification assurance system
for safe navigation has been established, ensuring appro-
priate operational procedures and competent operation of
the automatic grounding avoidance system.

D400 Classassignment

401 The ship will be assigned class notation NAUT-OC
when the relevant requirements given in Sec.2 to Sec.7 are
complied with.

402 The ship will be assigned class notation NAUT-AW
when the relevant requirements given in Sec.2 to Sec.8 are
complied with.

403 The class notation assighed the ship will be extended
with suffix Q when the requirements in Sec.9 are complied
with.

E. Documentation for Approval

E 100 Classnotation NAUT-OC and NAUT-AW

101 Drawings showing the bridge the configuration and di-
mensions of the wheelhouse and bridge wings shall be submit-
ted. The documentation shall include:

a) Height of front bulwark with windscreens when relevant.
b) Location, inclination and dimensions of windows.
¢) Entrancesto the wheelhouse and dimensions of doors.

d) Indication of windows with fresh water wash, wipers,
heating and sunscreens.

102 A set of drawings showing compliance with require-
ments for horizontal and vertical fields of vision shall be sub-
mitted. The drawings shall include information on:

a) Thevertical field of vision forward of the bow and the dis-
tanceto the sea surface seen from the conning position and
from the workstation for navigation and traffic surveil-
lance in ballast condition. The blind sectors within the
field of vision required shall be identified and the size of
the arc calculated.

b) The horizonta field of vision from each of the worksta-
tions to be used by the watch officer during sea voyages.

¢) The blind sectors caused by division between windows
and obstructions outside the wheelhouse seen from the
workstation for navigation, traffic surveillance and ma-
noeuvring shall be identified and the size calculated.
Drawings showing the shape and size of divisions between
windows shall be included.

103 A set of drawings and relevant documentation shall be
submitted, showing:

a) The bridge layout, including the configuration and loca
tion of workstations.

b) Configuration and dimensions of workstation consolesin-
cluding console foundations.

¢) Location of instruments and equipment in the consoles.
d) Location of equipment located elsewhere on the bridge.

€) A list showing al relevant bridge equipment, specifying
type, model, manufacturer, supplier and type approval ref-
erence with extension date or copy of valid certificates,
when applicable.

104 Drawings showing arrangement of lighting (red and
white) within the wheelhouse including all adjacent corridors
and compartments.

105 Documentation giving information on interior colours
for bulkheads, deckheads, framing of windows and consoles
shall be submitted. The colours should be indicated by using
international standards for colour reference.

106 Information on design and performance of the naviga-
tional equipment specified in Sec.6, documenting compliance
with therules, shall be submitted. The documentation shall in-
clude:

a) Technical specifications, documenting performance or ac-
curacy data, alarm functions, power supply and also envi-
ronmental dataif the equipment is not type approved.

b) Complete operating instructions or "quick reference
guide".

¢) Functional description.

d) Drawingsor pictures showing displays and operating con-
trols.

107 Description of functions, operation and alarm condi-
tions, including system diagrams shall be submitted for inte-
grated navigation systems, if installed. The documentation
shall include aworksheet giving an overview of failure modes
and effect analysis (FMEA) as specifiedin 111 if thesystemis
configured for controlling the ship's course or speed (e.g. to be
interfaced to a heading control or track control system or pro-
pulsion control system).

108 Documentation shall be submitted to verify compliance
with the requirements for the alarm management systems, see
Sec.6 |. The documentation shall include flow diagram for the
total system configuration and descriptions of the watch mon-
itoring and alarm transfer system.

109 The following drawings and descriptions related to the
electric power supply for bridge equipment and systems shall
be submitted:

a) Electrical diagrams, showing the sources and distribution
of electric power supply identifying navigational equip-
ment connected to uninterruptible power supply (UPS) or
battery and emergency power supplies.

b) Specifications for UPS units and batteries.

110 When a grounding avoidance system as required by the
classnotation NAUT-AW isto beinstalled, the documentation
to be submitted shall include:

a) System design philosophy indicating safety features, man
ﬁr;/d machine interface considerations and system reliabil-

b) Functional description including failure modes.

c) List of the equipment included in the configuration.

d) User interface description.

€) System block diagram.

f) Description of functions covered by software, identifying
the versions applicable for the system to be installed.

0) Power supply arrangement.
h) Cablerouting layout drawing.

i) Data sheets with environmental specifications for equip-
ment not type approved.
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j) Test program for application software at manufacturer, see
113 and G102.

k) Test program for on board tests (seatrials).

Guidance note:

Itemsa, b, ¢, d and e may be edited asadocument serving asbasis
for the FMEA worksheet required in 111.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

111 Theconseguences of failuresin relation to the functional
objectives of the grounding avoidance system shall be docu-
mented by a failure mode and effect analysis (FMEA) work-
sheet.

The FMEA shall refer to ablock diagram in a narrative format
to enable the failure effects to be understood. The block dia-
gram shall illustrate the interrelationship and functional inter-
dependence of the system elements.

The FMEA worksheet shall comprise the following items:

— theindividual equipment name or number and function

— failure modes and failure cause of each individual equip-
ment

— thelocal effect and end effect (system function)

— failure detection and alarm condition (locally and main
system)

— system related corrective measures with indication of sys-
tem status

— second mode of operations (if applicable).

The worksheet shall also include cells for classification of the
severity of the end effect by indicating minor, major or hazard-
ous, but does not necessarily have to be filled in by the suppli-
er. (Basis for evaluation of continued system operations,
second mode of operations and redundancy).

Guidance note:

Example of a FMEA analysis worksheet matrix that covers the
items specified above (and guidance for the use of FMEA) can be
found in |EC 60812.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

112 A test program in compliance with the requirements for
on-board testing given in Sec.10, relevant for equipment re-
quired in Sec.4, shall be submitted for approval.

113 For integrated systems documented by FMEA, a FMEA
test programme drawn up to prove the conclusions of FMEA
by on board tests, and by on shore tests by simulation when
needed, shall be submitted for approval.

The test programme shall be a self-contained document in re-
port format with full description of the system, including the
block diagram and FMEA worksheet, without any need to re-
fer to other plans or documents. The programme should in-
clude tests of relevant failure modes of each element of the
system and enabl e observations to be noted about:

— failuretype

— failure effect

— failure detection or alarm condition

— system status, including second mode of operation.

Appropriate space shall be given for remarks and summary
conclusions.

114 Class notation NAUT-AW
A test program for manoeuvring trials shall be submitted.
115 Classnotation NAUT-AW

A manoeuvring booklet containing the methods and results of
manoeuvring trials shall be submitted for documenting the ma-
noeuvring characteristics of the ship.

116 Suffix Q

The following documentation shall be submitted by the ship
owner:

a) Bridge procedures for normal, irregular and abnormal op-
erating conditions.

b) Copy of the qualification assurance system, including pro-
cedures for on board certification of competence.

F. Documentation for Information

F 100 Classnotation NAUT-OC and NAUT-AW

101 Operational and technical manuals for the equipment
serving primary bridge functions shall be submitted for infor-
mation.

102 Drawings showing location of sensors and other equip-
ment not located on the bridge, if related to primary bridge
functions (e.g. transponders, internal communication equip-
ment, etc.) and the antenna arrangement for satellite communi-
cation systems, radars, VHF equipment and other antenna
arrangements, shall be submitted for information.

103 A genera arrangement drawing showing the bridge con-
figuration and the location on the ship, superstructures and
funnel(s) shall be submitted for information.

G. Functional Tests

G 100 Classnotation NAUT-OC and NAUT-AW

101 Tests, which give evidence of the satisfactory operation
of instruments and integrated navigation systems in accord-
ance with therules, shall be carried out. Failure modes shall be
tested as redistically as possible. The tests shall be based on
test programmes approved by the Society, including FMEA
worksheets, when applicable, see E113.

102 Approval tests of an integrated navigation system, if in-
stalled, shall be conducted in accordance with Pt.4 Ch.9 Sec.1
D. This includes software module testing and integration test-
ing at manufacturers work.

103 Tests in accordance with an approved test program to
give evidence of safe performance of integrated navigation
systems controlling course or speed, if installed, shall be car-
ried out at the seatrials.

104 Functional testing of the grounding avoidance system
(GAS) required for the class notation NAUT-AW, shall be car-
ried out at sea. Tests of aarm functions and system failure
modes caused by malfunction of each of the individual equip-
ment sensors being part of the integrated system shall also be
included, but may be carried out in port prior to seatrials.

105 Testsrequired to establish information on the ship's ma-
noeuvring characteristics as specified in Sec.8 shall be carried
out.
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SECTION 2
DESIGN OF WORKPLACE

A. General

A 100 Scope

101 This section specifies the requirements for workstation
arrangements and individual workstations, their configuration,
location of equipment and the minimum field of vision re-
quired to be obtained from each of the workstations. The vari-
ous sub-sections comprise both the basic requirements for
NAUT-OC and the additional requirements that are specific
for NAUT-AW.

A 200 Application

201 Shipsrequesting class notation NAUT-OC shall comply
withtherulesin A to E.

202 Ships requesting class notation NAUT-AW shall com-
ply with the basic rulesin A to E and the requirements specif-
icaly addressing NAUT-AW in these sub-sections. An
overview of the requirements specific for NAUT-AW isgiven
inF.

B. Bridge and Workstation Arrangement

B 100 General requirements

101 The bridge and workstation arrangement shall be based
on relevant functional requirements and designed in accord-
ance with established principles of ergonomicsfor safe and ef-
ficient operations, enabling the navigator to perceive all
relevant information and execute pertinent actions with amin-
imum workload.

102 The safe control and command of the ship while under
way shall be allocated to a certain area of the wheelhouse
where only instruments, equipment and controls necessary for
the performance of primary bridge functions shall be located.

103 Fromtheareaallocated safe control and command of the
ship while under way, the navigator shall have easy access to
additional information for monitoring the safety state of the
ship.

104 The individual workstations alocated primary bridge
functions shall be designed for easy control by one person and
located to allow close co-operation between the various work-
stations when manned for individual operations, aswell aspro-
vide sufficient room for unobstructed passage between
different workstation areas.

Guidance note:

The workstations for primary bridge functions, except for dock-
ing operations, should be located within an areanot more than 10
m wide.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

105 Workstations for the safe and efficient performance of
primary bridge functions under normal, irregular and abnormal
operating conditionsin the various phases of the voyage at sea
from port to port shall be provided. Such workstations shal in-
clude:

— workstation for navigation

— workstation for traffic surveillance and manoeuvring
— workstations for manual steering

— workstation for safety operations

— workstations for docking operations

— workstations for conning

— workstation for re-planning the route.

106 A workstation for planning the intended voyage prior to
departure shall be provided, suitably equipped to plan and to
check the courses and turns laid down before the voyage com-
mences.

Guidance note:

The workstation may be combined with another workstation not
in use during port stays, provided it is suitably equipped for the
purpose.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

107 Workstationsfor additional functions may be located on
the bridge provided the performance of such functions does not
interfere with the tasks of maintaining safe control of the ship.
Workstations for additional functions may include worksta-
tionsfor:

— extended communication functions

— monitoring and control of ballasting and cargo operations

— extended monitoring of machinery

— remote control of accommodation ladder, hatches and side
ports

— miscellaneous.

108 The various workstations shall provide the field of vi-
sion specified in E200 and be equipped for the safe perform-
ance of the relevant tasks in accordance with the requirements
in this section.

109 Under al operating conditions, it shall be possible for
persons at aworkstation to communicate with persons at other
workstations of relevance for the function to be performed.

110 Where workstations for different functions are posi-
tioned far apart, and on open bridge wings, talk back facilities
shall be provided so that unhampered communication can be
achieved. All order or action communication systems shall be
two-way.

111 Meansfor controlling speed, heading and control modes
shall only be located at workstations intended for the related
tasks (e.g. workstations for manual steering (steering control
only), docking, navigation, traffic surveillance and manoeu-
vring).

B 200 Passagewaysand clear deckhead height

201 There shall be a clear route across the wheelhouse from
bridge wing to bridge wing for two persons to pass each other.
The width of the passageway shall be 1200 mm and not less
than 700 mm at any single point of obstruction.

202 There shall be no obstructions between the points of en-
try to the bridge from lower decks and the clear route referred
toin 201. This passageway shall be at least 700 mm wide.

203 The distance between separate workstation areas shall
be sufficient to alow unobstructed passage for persons not
working at the stations. The width of such passageways shall
not be less than 700 mm including persons sitting or standing
at their workstations.

204 The distance from the bridge front bulkhead, or from
any console and installation placed against the front bulkhead
to any console or instalation placed away from the bridge
front, shall be sufficient for one person to pass a stationary per-
son. The width of this passageway shall not be less than 800
mm.

205 The clear deckhead height in the wheelhouse shall take
into account the installation of deckhead panels and instru-
ments as well as the height of door openings required for easy
entrance to the wheelhouse. The following clear heights for
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unobstructed passage shall be provided:

a) Thelower edge of deck head-mounted equipment in open
areas and passageways, as well as the upper edge of door
openings to bridge wings and other open deck areas shall
be at least 2100 mm above the deck.

b) Thelower edge of entrances and doors to the wheelhouse
from adjacent passageways should not be less than 2000
mm.

206 It shall be possible to secure bridge wing doors in the
open position, and it shall be possible to open doors with one
hand. Shipswith fully enclosed bridgewingsshall at |east have
one door, providing direct access to the adjacent area outside
the wheelhouse.

B 300 Consoleconfiguration

301 The console configuration shall enable the navigator to
use all instruments and controls necessary for navigation and
traffic surveillance and manoeuvring, both in a standing and a
sitting position.
Guidance note;
In principle, consoles should be divided into two separate areas:
onefor the display of information and one for the equipment nec-
essary for taking action on the information. The information area
should be located in the upper (vertical) part of the console and
the controls in the lower (horizontal) part, see Fig. 3. To enable
operation from a standing position, the height of the lower (hor-
izontal) part of the consol es above the bridge deck surface should
be 800 mm and not less than 750 mm, see Fig.7. See also Sec.7.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

302 Theconsolesforming theworkstation for navigation and
traffic surveillance and manoeuvring shall endeavour not to
obstruct the view over the lower edge of the windows seen
from a sitting position at the consoles (eye height 1400 mm).
In order not to obstruct the line of sight from a sitting position
of 350 mm behind a console of average depth, giving a total
horizontal distance of 1500 mm between the operator and the
steel bulkhead, the height of console shall not exceed 1200
mm. See Fig.7.

Guidance note:

A standard console height of 1200 mm is accepted evenif thetop
of the console should interfere with theline of sight from asitting
eye height of 1400 mm provided the line of sight over the lower
edge of the window can be maintained by adjusting the height of
the chair 100 mm.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

303 The height of consoles forming a workstation for radio
communication or other additional tasks that are to be used by
the officer shall not obstruct the field of vision required main-
taining a proper lookout from a sitting position at the console.
The console height shall not exceed 1300 mm and be at least
100 mm lower than the eye height in the sitting operating po-
sition at the console, e.g. 1200 mm if the maximum height of
the chair seat to be used is 550 mm above the deck surface.

304 The height of tabletops for chart consoles shall accom-
modate chart work from a standing position. The height of the
tabletop above the bridge deck surface shall be:

— 800 mm and not less than 750 mm to accommodate chart
work at the front chart console

— 850 mm and not less than 800 mm to accommodate chart
work at aroute planning console.

305 Thefront chart console shall be large enough to accom-
modate all nautical chart sizesin common use internationally.
The effective area of the desktop shall be at least 1200 mm x
750 mm. In order to accommodate charts larger than the table
depth, there shall be a dit along the aft and front part of the
front chart table.

306 The front chart console shall provide sufficient storage
of chartsfor at least 8 hours of navigation and enable storage
of toolsfor chart work. The console shall include adrawer with
dimensions at least 800 mm x 700 mm x 70 mm. Appropriate
lighting of the chart shall not cause glare in bridge windows.
SeeFig.1.

Eye height

Fig. 1
Lighting of front chart table

307 A route planning console for paper charts shall have an
effective area of at least 1600 mm x 800 mm for chart work.

B 400 Chairs

401 If chairs areinstalled at the workstation for navigation
and traffic surveillance and manoeuvring, it shall be easy to ad-
just the vertical position of the chairs to suit an eye height of
1400 mm. The vertical adjustment of the seat should range
from 600 to 800 mm above the deck surface.

402 It shall be possible to move the chairsin fore and aft di-
rection for easy reach of the equipment to be used and to move
the chairs away from the consoles to achieve good working
conditions from a standing position.

403 It shall be easy to enter and leave the chairsin any posi-
tion. If the chair includes armrests, it shall be possible to fold
them away.

404 Deck rails used to support horizontal movements of the
chairsshall beinstalled flush with the deck surface or in away
that prevents tripping of personnel.

C. Workstationsfor Primary Bridge Functions

C 100 Scope

101 This sub-section regulates the design solutions of work-
stations and identifies functions to be performed at theindivid-
ual workstations, as a basis for listing the equipment to be
installed.

C 200 General requirements

201 Thedesign and location of workstations shall enable the
ship to be navigated and manoeuvred safely and efficiently by
one havigator in ocean areas and coastal waters under normal
operating conditions, as well as by two navigatorsin close co-
operation when the workload exceeds the capacity of one per-
son, and when under pilotage.

202 Bridge equipment shall be located in workstations ena-
bling the navigator to take into consideration pertinent infor-
mation and execute actionsin accordance with the functionsto
be performed.
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C 300 Workstationsfor navigation and traffic surveil-
lance and manoeuvring

301 Design of workstations

The workstations for navigation and traffic surveillance and
manoeuvring shall be arranged to enable two navigatorsto car-
ry out their tasks, each at their workstation, in close co-opera-
tion.

302 Theinstruments pertinent to these stations shall belocat-
ed sufficiently close together to enable a single navigator to
carry out al functions and retrieve all necessary information
from one working location by having easy access between the
workstations.

303 If easy accessishampered by aconsole protruding more
than 400 mm in between the workstation for navigation and the
workstation for traffic surveillance and manoeuvring, the
workstations will be regarded as separate stations and one of
theworkstations shall befully equipped to enable both the nav-
igation and the traffic surveillance and manoeuvring functions
to be efficiently carried out by one navigator.

Guidance note:

a) If the workstation for navigation is intended to serve both
navigation and traffic surveillance and manoeuvring func-
tions, then essential equipment for traffic surveillance and
manoeuvring, such as the ARPA system and a means for
controlling speed and course, should be within reach from
the workstation for navigation.

b) If the workstation for traffic surveillance and manoeuvring
is intended to serve both traffic surveillance and manoeu-
vring and navigation functions, then essential equipment for
navigation, such as a chart table (if ECDIS is not installed)
and position-fixing systems, should bewithin reach from the
workstation for traffic surveillance and manoeuvring.

See 306, 307 and 308.

An acceptable solution, instead of the duplication of required
equipment, may be to install the essential equipment, indicated
under a), within reach from the working position at both worksta-
tions.

See Fig.2 (long centre console€).

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

304 Design of workstations- NAUT-AW

The workstation for navigation and traffic surveillance and
manoeuvring shall be designed for one-man operation only,
and the separate workstation required for navigation shall be
installed sufficiently close by to serve as a back up for per-
formance of navigation functionsif ECDIS malfunction occurs
and to allow good co-operation between two navigators each at
their workstation.

Guidance note:

If the chart arrangement at the separate workstation for naviga-
tion meets the requirements for serving as part of the grounding
avoidance system and the equipment for control of heading and
propulsion islocated within reach from the working position, this
workstation isregarded afully redundant workstation for naviga-
tion and traffic surveillance and manoeuvring.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

305 Tasksto be performed at the workstation for navigation

Theworkstation for navigation shall enablethefollowing tasks
to be performed:

— detezrdmine and plot the ship's position, course, track and
P

— effect internal and external communication related to nav-
igation

— monitor time, course, speed and track, rudder angle, pro-
peller revolutions and propeller pitch (when applicable)

— adjustment of pre-planned route during the voyage.

WORK [i ! cowns | | WORK
STA L see ||| STATION
FORNAV [i~g ! 7 il| FORTIS
RADAR | | E RADAR

KEYBOARD

‘ KEYBOARD

s
'___7___:| S\J

CHAIR

CHAIR

WITHIN REACH, WHILE SEATED RANGE

Description

Steering - autopilot
Propulsion, emergency stop
Thruster, if provided
Steering - override control
Steering - mode selector
Communication - external
Communication - internal
Available space

Fig. 2
Example of locaiton of main equipment in compliance with 303
and Guidance note a)

N@@g%@!\’!—‘

306 Equipment to beinstalled

The following instruments and equipment that are to be oper-
ated by the navigator at the workstation for navigation, and
considered essential for safe operations, shall be within reach
from a standing position at the workstation:

— navigation radar display and controls
— chart table and ECDI S back-up arrangement when provid-
ed

— both DGPS receivers (or one DGPS and one combined
GPS/GLONASS)

— VHF unit

— internal communication equipment

— whistle push button

— device for acknowledging watch monitoring warnings or
alarms

— central alarm panel

— distance indicator.

Guidance note:
Ships solely using ECDIS asthe official chart system and are not
required to carry any paper navigationa charts, may not install a
front chart table.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

307 Information to be provided

Instruments, indicators and displays providing information
considered essential for operations at the workstation for nav-
igation shall be easily readable from the working position at
the workstation. The equipment includes:

— gyro repeater

— rudder angle indicator
— depth indicator

— clock
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— propeller revolutions indicator
— pitch indicator, when provided
— gspeed indicator

— rate-of-turn indicator.

308 Meansto be easily accessible

Means to be used at intervals for securing safe course and
speed in relation to other ships and safety of bridge operation
shall be easily accessible from the workstation for navigation.
The meansinclude:

— instruments and equipment installed at the workstation for
traffic surveillance and manoeuvring

— window wipers and wash controls for the windows within
the required field of vision

— workstation light controls

— depth recording device.

309 Tasksto be performed at the workstation for traffic sur-
veillance

Theworkstation for traffic surveillance and manoeuvring shall
enable the following tasks to be performed:

— monitor thetraffic by sight and hearing aswell asby avail-
able means

— anaysethetraffic situation

— decide on callision avoidance manoeuvres

— dlter course

— change speed

— carry out achange of operational steering mode

— effect internal and external communication related to ma-
noeuvring

— operate docking aid systems

— monitor time, course, speed, track, propeller revolutions,
thrustindicator, if the ship is equipped with thrusters, pitch
indicator, if the ship is equipped with pitch propeller, rud-
der order, rudder angle and rate of turn

— monitor all alarm conditions on the bridge.

310 Equipment to beinstalled

Instruments and equipment that are to be operated by the nav-
igator at the workstation for traffic surveillance and manoeu-
vring, and considered essential for safe and efficient
performance of his tasks, shall be within reach from a sitting
position at the workstation, priority given to location of con-
trolsfor ARPA, course and speed.

Guidance note:

The following instruments and equipment should be installed
within reach from a sitting position:

- radar display and controls

- automatic radar plotting aid (ARPA)

- meansfor use and graphical display of AlSinformation

- ECDIS, when provided

- propulsion control

- heading control or track control system, as required

- manual steering with tiller override control

- steering mode selector switch

- VHF unit

- whistle push button

- interna communication equipment

- emergency stop for propulsion machinery

- emergency stop for thruster(s), when provided

- device for acknowledging watch monitoring warnings or
alarms

- central alarm panel.

The following equipment should be installed within reach from a
standing position at the centre console where also controls for
propulsion and steering can be operated:

- Thruster control(s), when provided
- Joystick control, when provided.

See Fig.3.

WORK
STATION
FOR NAV
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CONNING
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I
1
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I
I
1
I
I

RADAR RADAR

KEYBOARD KEYBOARD

WIW 0SE

WITHIN REACH, WHILE SEATED RANGE

Description

Steering - autopilot

Propulsion, emergency stop

Thruster, if provided

Steering - override control and mode selector
Communication - external

Communication - internal

Available space

Fig. 3
Example of priority location of equipment, which isto be within
reach while seated, listed in 310

NoghswbdE

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

311 Information to be provided

Instruments, indicators and displays providing information
considered essential for the safe and efficient performance of
tasks at the workstation for traffic surveillance and manoeu-
vring shall be easily readable, and audible when relevant, from
the working position at the workstation:

— propeller revolution indicator

— thrust indicator, when provided

— pitchindicator, when provided

— gspeed indicator

— wind direction and speed indicator, when provided

— rudder angle indicator

— rudder order indicator, if the steering systemisafollow-up
system

— rate-of-turn indicator

— gyro repeater

— depth indicator

— clock

— conning information display, when provided

— adarmindicators, colours

— meansfor reception of external sound.

312 Meansto be easily accessible

Means to be used at intervals for securing safe course and
speed in the watersto be navigated and for safety of bridge op-
eration shall be easily accessible from the workstation for traf-
fic surveillance and manoeuvring. The means include:

— instruments and equipment installed at the navigation
workstation

— engine alarm panel

— window wiper and wash controls for the windows within
the required field of vision

— aarm panel for additional functions, such as fire, emer-
gency, cargo, €tc.

— searchlight controls, when provided

— dimmer controls for lights to be used at the workstation

— controlsfor the sound reception system.
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313 Navigational tasks at the workstation for traffic surveil-
lance and manoeuvring - NAUT-AW

The workstation designed for one-man operation only, shall
enable performance of the tasks specified in 306 and the fol-
lowing tasks related to navigation:

— monitor the ship's performance in relation to the waters
and the pre-planned route on the ECDIS

— carry out changes of input data to the navigational system

— monitor the performance of the automatic navigation in
narrow waters by means of radar.

314 Additional equipment for navigation - NAUT-AW

Theinstruments used for monitoring and control of the naviga-
tion systems at the workstation designed for one-man opera-
tion only, shall be within reach of the navigator and the
information on the display(s) shall be easily readable The fol-
lowing equipment shall be provided, being part of an integrat-
ed grounding avoidance system:

— ECDIS
— conning information display system
— track control system.

315 Alarm panels to be monitored from the workstation for
traffic surveillance and manoeuvring

Equipment and alarm panels installed for detection of mal-
function of essential systems and abnormal operating condi-
tions shall be easy to observe and easily accessible from this
workstation. Thefollowing equipment isregarded essential for
safe operations:

— aarm panelsrequired to beinstalled at the workstation for
safety monitoring and operation

— navigation light panel

— steering gear alarm panel and pump selector or control
switches.

C 400 Workstationsfor conning

401 A workstation for conning of the ship shall be arranged
to enable navigators (pilots) to assist in navigating and ma-
noeuvring the ship without interfering with the tasks of the
ship's bridge personnel on duty.

402 The workstation for conning shall enable a pilot to ob-
serve all relevant external and internal information for deter-
mination and maintenance of safe course and speed of the ship
in narrow waters, harbour areas and during canal passages.

403 Theworkstation for conning shall be located sufficiently
close to:

— the forward centre window in order to optimise the view
of the sea surface close to the sides of the ship

— the workstation for navigation and traffic surveillance and
manoeuvring to allow good co-operation between the nav-
igators, each at their workstation.

404 If theview inthe centrelineisobstructed by large masts,
cranes, etc., an additional conning position providing a com-
manding view shall belocated on the starboard side as close to
the centreline as possible, but within 5 m from the centre line.

Guidance note:
The Panama Canal Commission requires conning positions di-
rectly behind the three centre windows.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

405 If theworkstation for navigation and traffic surveillance
and manoeuvring is arranged for one-man operation, the addi-
tional navigation workstation specified in 304 may serve as a
conning workstation if located close to the front windows.

406 Tasksto be performed

Theworkstation for conning shall enablethefollowing tasksto
be performed in narrow waters, harbour areas and during canal
passages and anchoring:

— determine safe course and speed in relation to the waters
and traffic

— givesound signals

— effect communication related to pilotage

— monitor heading, rudder angle, propeller revolutions, pitch
(if equipped with controllable pitch propeller) and speed.

407 Information and equipment to be provided

The information required for safe performance of the tasks
shall be easily readable and meansto be used shall be easily ac-
cessible from the workstation.

a) Information shall be provided from the following instru-
ments and indicators, or other approved means serving the
same functions:

— gyro repeater

— rudder angle indicator

— propeller revolutions indicator
— pitchindicator, when relevant
— gspeed indicator.

b) Means to be easily accessible from the workstation in-
clude:

— whistle push button

— devicefor acknowledging watch monitoring warnings
or alarms

— VHF.

C500 Workstation for route planning

501 Route planning facilities shall be provided to enable the
navigator to plan the route for the intended voyage prior to de-
parture and to re-plan the route during the voyage, without in-
terfering with the navigation of the ship. The workstation(s)
shall be equipped with means for efficient route planning and
direct transfer of the planned route to the navigation worksta-
tion.

502 When paper charts are used asthe principal chart system
and the ship is only to be engaged in regular trades following
the same pre-planned routes each voyage, the workstation for
navigation may be arranged and equipped for route planning
and used in the place of a separate workstation.

503 When ECDISwith back-up systemisthelegal chart sys-
tem used for route monitoring and route planning, the separate
workstation for navigation serving the back-up functions may
be used for re-planning of the route while the ship is under
way.

504 Storage of the chartsrequired for thewatersin which the
ship is to trade shall be provided at the workstation for route
planning, if installed, otherwise elsewhere within the wheel-
house.

505 The workstation for route planning shall enable the fol-
lowing tasks to be performed:

— determine the ship's position

— plan the forthcoming voyage on the basis of available in-
formation from charts and literature

— gpecify the detailed route by courses, radius turns and
wheel-over lines into the appropriate charts

— egtimate time of arrival at various wheel over points

— transfer of the planned route to the navigation workstation.

506 Equipment to beinstalled

In order to enable safe performance of the tasks, the following
instruments and equipment, or similar approved means, shall
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beinstalled at the workstation:

— position display

— effective means for route planning and computation for
navigation such as calculation of courses, distances and
ETAs

— adevicefor transfer of route plan to the position monitor-
ing system at the workstation for navigation

— clock.

C 600 Workstationsfor manual steering

601 The mainworkstation for manual steering shall enable a
helmsman to execute and maintain course orders, both by com-
pass readings and external visual means.

602 Wheelhouse

The main workstation for manual steering shall preferably be
located on the ship's centre line and shall not interfere with the
functions to be performed by the officer of the watch. If the
main steering position is located as a protrusion of the centre
console, the requirements of C303 shall be met. If the view
ahead isobstructed by large masts, cranes, etc., the workstation
should be located some distance to starboard of the centreline,
sufficiently to obtain a clear view ahead.

When the workstation is located off centre or the bow of the
ship cannot be seen from the steering position, special steering
references (sighting marks) installed in line parallel to the
ship’scentrelinefor use by day and by night shall be provided.

Guidance note:

Special steering references may also be required at the docking
workstations when these are installed on bridge wingswider than
the breath of the ship.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

603 Steering gear compartment

The emergency workstation for manual steering provided in
the steering gear compartment, shall enable the operator to ex-
ecute wheel-over orders and maintain the course in accordance
with orders received from the bridge from his working posi-
tion.

604 Tasks to be performed at the workstation for manual
steering.

The main workstation for manual steering shall enable the fol-
lowing tasks to be performed:

— manua steering
— two-way communication with workstation for docking op-
eration.

605 Information and equipment to be provided

The following instruments, indicators and displays, or other
approved means providing information considered essential
for the safe and efficient performance of the steering functions
shall be easily readable from the workstation:

— gyro repeater

— rudder angle indicator

— rudder order indicator, when follow-up steering is provid-
ed

— magnetic compass display

— rate-of-turn indicator.

Equipment to beinstalled for use at the workstation:

— manual steering device
— internal communication egquipment.

606 Tasksto be performed at the workstation for emergency
steering

The workstation for emergency steering in the steering gear
compartment shall enable the following tasks to be performed

from the working position:

— change rudder angle by direct control of the steering gear
— monitor rudder angle and heading
— effect two-way communication with the bridge.

607 Equipment to be available for emergency steering

The following equipment, or other approved means essential
for the safe conduct of the steering functions shall be available
from the position at the steering controls:

— actuators for the hydraulic steering system or equivalent
means for altering the rudder angle

— device for hand-free internal communication

— compass heading indicator

— deviceindicating the rudder angle.

C 700 Workstation for safety monitoring and emer -
gency operations

701 The workstation for safety monitoring and emergency
operations shall enable monitoring of the safety state of the
ship as well as planning and management of emergency oper-
ations, and shall incorporate facilities for storage and use of
relevant drawings and safety plans and be equipped for internal
communication.

702 Thelocation and configuration of thisworkstation shall:

— enable asingle person to carry out the relevant functions
at the workstation without interfering with the tasks to be
performed at the workstation for traffic surveillance and
manoeuvring

— enable a person at the workstation to observe the worksta-
tion for traffic surveillance and manoeuvring and maintain
the field of vision for proper lookout

— enable the navigator at the workstation for traffic surveil-
lance and manoeuvring to observe information related to
the safety state of the ship which are not located at the traf-
fic surveillance workstation.

703 Tasksto be performed

The workstation for safety monitoring and emergency opera-
tions shall enable the following tasks to be performed:

— monitor the safety state of the ship, such asfire, emergen-
cy, etc.

— monitor and operate distress systems

— take action on alarms and execute relevant measures

— organise emergency operations

— consult the ship's safety plans and drawings.

704 Information and equipment to be provided

Information displays, alarm panels, controls and equipment
enabling early detection and efficient action in abnormal inter-
nal conditions and distress situations shall be easily accessible
from the workstation for safety operations. Thefollowing safe-
ty monitoring systems, when provided, shall be easily accessi-
ble from the workstation:

— fire detection and alarm system

— fire pump controls

— control panel for water tight doors, ramps and hatches

— control panel for fire doors

— emergency stop for ventilation fans

— gas and smoke detection systems

— equipment for detection of shipsin distress as required by
GMDSS

— aarm and safety system for additional functions.

The warnings and alarms to be provided by these systems
should be located for easy monitoring from the workstation for
traffic surveillance and manoeuvring.
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705 Meansto be provided

Thefollowing meansto organise and execute emergency oper-
ations shall be easily accessible:

— hardcopies of safety plans and drawings with desk top
space to accommodate study of drawings or computer sys-
tem providing all relevant information

— internal communication system

— external communication system, at least aVHF-unit, if not
provided at the workstation for communication.

C 800 Workstationsfor docking operations

801 The workstations for safe docking of the ship shall ena-
ble the navigator together with a pilot to observe al relevant
external and internal information to direct the manoeuvring of
the ship. See Fig.4. The following symbols are used:

D: Distance = 600 and < 800 mm (recommended = 600 mm)
H: Passageway = 600 mm

M1: Master alternative position 1

M2: Master alternative position 2

Pilot position

External communication - VHF

Whistle

Thruster controls

Propulsion controls

Steering controls

Internal communication

Available space - To include wiper controls

The arcs are indicating the reach from the two alternative po-
sitions of master.

NogkrwdhdETD

Forward

ya ]

-0

Y

RS

OR=

Fig. 4
Recommended location of bridge wing console and main equip-
ment

802 Tasksto be performed

The workstation for docking operations shall enable the fol-
lowing tasks to be performed:

— control the ship's heading and speed by having orders ef-
fected

— monitor the heading of the ship, rudder angle and propeller
revolutions (pitch and thruster effects) when relevant

— release sound signals

— monitor the relevant mooring stations on board and ashore

— control the mooring operations by having orders effected

— effect two-way communication with mooring stations on
board and ashore

— effect two-way communication with wheelhouse worksta-
tions for manual steering and manoeuvring.

803 Equipment to be available

Equipment essential for the safe performance of docking oper-
ations shall be available from a specific position providing the
required field of vision including:

— whistle push button

— means for two-way communication with mooring stations
on board and relevant workstations in the wheelhouse

— VHF unit

— device for acknowledging watch monitoring warnings or
alarms.

The VHF unit may be acomplete set, ahandset enabling selec-
tion of channels, or amobile unit. If a handheld mobile unit is
used, a specific location at the working position on the bridge
wing shall be dedicated the VHF telephone.

804 Information and equipment to be provided

Information essential for safe conduct of the docking opera-
tions shall be easily readable from the workstation for docking
operations.

Guidance note:

The following information indicators should be easily readable

from the workstation:

- propeller revolutions indicator and pitch or thruster indica-
tors, when provided
- rudder angle indicator

- gyro repeater.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

805 Additional tasks for docking operations- NAUT-AW
The following tasks shall performed:

— effect ateration of rudder angle and propulsion

— acknowledge alarms

— effect two-way communication with machinery space and
department offices.

806 Additional equipment required for docking operations -
NAUT-AW

The following additional equipment and displays shall be in-
stalled within reach from the working position to enable safe
performance of the tasks:

— propulsion control

— thruster control, if provided

— steering control

— internal communication equipment.

The following indicators or displays shall be easily readable
from the workstation:

— gpeed indicator

— rudder order indicator, when follow up steering is provid-
ed at this workstation.

D. Additional Workstations

D 100 General requirements
101 Inorder to maintain the safety level in bridge operation,
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also when the officer of the watch performs other functions
than those related to primary bridge functions, the following
requirements shall be complied with:

a) Each additional function shal be designated a separate
workstation (separate workstations may be adjacent).

b) Fromworkstationsfor additional functions, it shall be pos-
sible to monitor the workstation for traffic surveillance
and manoeuvring, including the ship's course and rudder
angle, and to maintain thefield of vision for efficient look-
out.

¢) The workload at workstations for additional functions
shall not prevent the officer of the watch from maintaining
aproper lookout.

d) Insituations where primary functions may require the im-
mediate attention of the officer of the watch, nothing shall
prevent him abandoning aworkstation for additional func-
tions.

€) It shall be possible to operate workstations for additional
functions without interfering with the operation of work-
stations for primary functions.

102 Other functions than those related to navigation and ma-
noeuvring may be performed on the bridge by other personnel
than the officer of the watch, provided the following require-
ments are complied with:

a) The location, or the use of a workstation for other func-
tions shal not influence the performance of primary
bridge functions.

b) The tasksto be carried out at workstations for other func-
tions shall not in any way affect the performance of prima-
ry bridge functions, neither by use of light, noise
disturbance nor visual distraction.

¢) Furniture arranged for meetings or relaxation inside the
wheelhouse shall not be installed within the area of the
navigating bridge or the sectors of field of vision required
from the workstations for primary bridge functions. If
such arrangement is installed close to these areas, the re-
quirements specified under a) and b) shall be met.

Guidancenote:

See IMO Res. A.708(17), where IMO urges governments to en-
sure that ship's navigation bridge is not used for purposes other
than navigation, communication and other functions essential to
the safe operation of the ship, it's engines and cargo.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

D 200 Workstation for communication

201 Where other external communication equipment than
that related to navigation and distressisinstalled on the bridge,
it shall be located in a separate workstation for communica-
tion.

202 A workstation for communication shall be located adja-
cent to the workstation for safety monitoring and emergency
operations. If the additional workstation for communication is
not to be operated by the officer of the watch, it may be located
elsewhere on the bridge in compliance with 102, but easily ac-
cessible from the workstation for emergency operations.

203 Communication equipment on the bridge shall be so ar-
ranged that whenever the situation does not permit the naviga-
tor to operate the additional communication equipment, he
shall berelieved of this task.

Guidance note:

The communication workstation, or the navigation workstation if
remote control isinstalled, should include facilities for instantly
transferring communication to a position elsewhere in the ship.
Alternatively, the navigator should be able to call another person

to the communication workstation whenever heis unable to han-
dle such communication due to navigational duties.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

204 It shall be possibleto perform radiotel ephone public cor-
respondence communication without this communication be-
ing audible to the navigator.

Guidance note:

If communication from the communication workstation may be
audible to the navigator, then another location or room fulfilling
this requirement should be made available for public correspond-
ence.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

E. Bridge Configuration

E 100 Genera

101 Thebridgedesign shall enablethe officer of thewatch to
perform navigational duties unassisted at all times during nor-
mal operating conditions. He shall be able to maintain a proper
lookout by sight and hearing as well as by all available means
appropriate in the prevailing circumstances and conditions so
as to make full appraisal of the situation and the risk of colli-
sion, grounding and other hazards to navigation.

Guidance note:

See Rule 5 of the International Convention for Preventing Colli-
sionsat Sea, 1972, asamended, and Regulation 11/1.9 «L ookout»
of the International Convention on Standards of Training, Certi-
fication and Watch-keeping for Seafarers, 1978, (as amended in
1995).

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

102 When designing the configuration of the bridge, the
main factors to be considered are the overall view required
from the inside of the wheelhouse and the field of vision re-
quired from each workstation.

103 Glarein windows

Glare in bridge windows caused by internal light sources shall
be avoided and not obstruct the view required for safe perform-
ance of bridge operations.

104 To help avoid reflection (glare) from lights in wheel-
house consoles, al bridge windows shall, as far as practicable,
be inclined from the vertical plane top out, at an angle of not
less than 15° and not more than 25°. Light sources, which may
cause reflection in windows inclined in accordance with this
requirement, shall be avoided.

E 200 Field of vision

201 Inorder to obtain sufficient field of vision for safe navi-
gation and manoeuvring of the ship, every effort shall be made
to place the bridge above all other decked superstructures.

202 It shall be possible to watch the area immediately in
front of the bridge superstructure from the inside of the wheel -
house by enabling access to at least one front window. If this
requirement is met by combining an adequate conning position
(see C402) and the required access specified in C402, the
width of the total access shall be sufficient to accommodate 2
persons.

203 The ship's side shall be visible from the workstation for
docking operations, especialy where tugs or pilot boats come
alongside and where the ship touches the jetty.

204 Bridge wingsshall asfar as practicable extend out to the
maximum beam of the ship. For ships with enclosed bridge
wings, it shall be possible to open one side window to view the
ship's side at water surfaceif:
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— the side windows are vertical
— the side windows are inclined but the bridge wing deck is
not extended fully to the maximum width of the ship.

It shall be possible for one person to open the windows fully.
Other solutionsto help achieving the view required may be ac-
cepted if it cannot be achieved by opening windows alone.

205 It shall be possible to observe all objects of interest for
the navigation, such as ships and lighthouses, in any direction
from inside the wheelhouse.

206 Overall field of vision

A horizontal field of vision to the horizon of 360° shall be ob-
tained by using not more than 2 positions inside the wheel-
house on either side of the workstation for traffic surveillance,
being not more than 15 m apart. See Fig.5.

In order to obtain the required view astern, the distance of 15
m between the two positionsinside the wheelhouse may be ex-
tended, provided:

— the bridge wings are enclosed and equipped to enable
course and speed aterations from the workstation for
docking

— pre-approved artificial means, capable of viewing the sec-
tor astern not visually seen from workstation for traffic
surveillance, are provided at the workstation for traffic
surveillance. See Guidance note, to 214.

e ——
——————
———
——
—_————

Fig.5
360° field of vison from inside the wheelhouse

207 The vertica view from the workstations for navigation
and traffic surveillance and manoeuvring shall enable the nav-
igator to detect and monitor objects visually on the sea surface
up to the horizon within the required horizontal field of vision
when the ship is pitching and rolling.

208 The minimum height of the upper edge of bridge win-
dows above the bridge deck surface should be 2000 mm in or-
der to alow a view of the horizon for a person in a standing
position at the workstations (eye height 1800 mm).

209 View forward of the bow

In order to be ableto perform manoeuvresin timeto avoid crit-
ical situations, the view of the sea surface for a person in a
standing position at the workstation for conning and the work-
station for traffic surveillance and manoeuvring shall not be
obscured by more than two ship lengths or 500 m, whichever
isless, forward of the bow to 10° on either side, under all con-
ditions of draught, trim and deck cargo. See Fig.6.

———
e———
e ——
————
——

Sea surface

Fig. 6
Forward view

210 Inorder to obtain agood view of the sea surface for vis-
ual navigation in the sector from 010° to 090° on either side of
the ship, the height of the lower edge of the windows shall be
1000 mm or less.

2 ship lengths or S00 m

(whichever is less)

a) Class notation NAUT-OC

When the di stance between the windows and the viewing point
350 mm aft of the consoles in sitting position at the worksta-
tions for navigation and traffic surveillance and manoeuvring
is more than 2300 mm, the height of the lower edge of the win-
dows in the sector from 010 to 090 on each side shall be de-
creased sufficiently to maintain the line of sight. See Fig.7.
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NAUT-OC. The height of the lower edge of windows to be de-
creased when the distance to front bulkhead exceeds 2300 mm

b) Class notation NAUT-AW

When the di stance between the windows and the viewing point
350 mm aft of the consolesin sitting positions at the worksta-
tion for navigation/traffic surveillance and manoeuvring and
the workstation for navigation (NAUT-AW back-up) is more
than 1500 mm, the height of the lower edge of the windows in
the sector from 010 to 090 on each side shall be decreased suf-
ficiently to maintain the line of sight. See Fig.8.

0012

1500 800 400

Fig. 8

NAUT-AW. The height of the lower edge of windows to be de-
creased (lower than 1000 mm) when the distance to front bulk-
head exceeds 1500 mm

211 The forward view over the lower edge of the windows
and the general view through other windows seen from a sit-
ting position at the workstations for navigation and traffic sur-
veillance and manoeuvring shall not be obstructed by the
height of consoles |ocated between the operator and the win-
dows. See B302.

212 The height of consoles adjacent to the workstations for
navigation and traffic surveillance and manoeuvring, and other
consol es between these workstations and bridge windows shall
not exceed 1200 mm.

213 Horizontal field of vision

In order to enable the officer of the watch to carry out hisfunc-
tionsin compliance with the International Regulations for Pre-
venting Collisions at Sea, the horizontal field of vision the
workstations for navigation and traffic surveillance and ma-
noeuvring and for conning shall extend over an arc not less
than 225°, that is from dead ahead to not less than 22.5° abaft
the beam on either side of the ship. See Fig.9.

22 59

SRS

Fig. 9
Field of vision from the workstations for navigation and traffic
surveillance and manoeuvring

214 Viewastern- NAUT-AW

In order to uselightsin line astern of the ship asavisual refer-
ence for steering the ship from the workstation for traffic sur-
veillance and manoeuvring, the horizontal field of vision from
the workstation shall extend over an arc from dead astern to at
least 5° on each side.

No blind sectors shall occur within the required field of vision
higher than 1200 mm above the bridge deck surface.

Guidance note:

An adequate optical device or camera may be accepted for the
purpose of achieving the required field of vision astern, provid-
ing the true picture of the objectsto be observed can be continu-
ously reproduced with regard to brightness, direction, colours
and scale under all weather conditions. The system and arrange-
ment should be approved by the Society prior to the design of the
bridge and adjacent areas.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

215 Field of vision for conning

From the workstation for conning, the vertical field of vision
shall enable the conning officer to determine the ship's exact
heading and position relative to anarrow channel ahead aswell
as observe the relative nearness of the two sides of the channel.

216 Field of vision for docking operations

In order to enable the operator to manoeuvre the ship safely
alongside a berth and control the mooring of the ship, the field
of vision from each workstation for docking operations on the
bridge wings shall extend over an arc of not lessthan 225°, that
is from at least 45° on the opposite bow through dead ahead
and then aft to 180° from dead ahead. See Fig.10.
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Field of vision from workstations for docking operations

217 Field of vision for manual steering

In order to enable the helmsman to steer the ship safely in nar-
row channels, the horizontal field of vision from the worksta-
tion for manual steering shall extend over an arc from dead
ahead to at least 60° on each side. The view of the sea surface,
seen from a standing position at the workstation, should be
equivalent to the line of sight required from a sitting position
at the workstations for navigation and traffic surveillance and
manoeuvring. See 210 and Fig.11. Therequired field of vision
shall not be obtained by locating the workstation for manual
steering immediately abaft the front windows.

f 1

Fig. 11
Thefield of vision from a workstation for manual steering

218 Field of vision fromrear workstations

In order to enable the officer of the watch to use workstations
for safety monitoring/emergency operations, radio communi-
cation and additional bridge functions for short periods of
time, the field of vision from these workstations shall extend at
least over an arc from 90° on port bow, through forward, to
22.5° abaft the beam on starboard. See Fig.12.

22,59

Fig. 12
The field of vision from a workstation for performance of addi-
tional functions

E 300 Blind sectors

301 Blind sectors caused by cargo, cargo gear, divisions be-
tween windows and other obstructions appearing in the re-
quired field of vision of 225°, shall be as few and as small as
possible, and in no way hamper a safe lookout from the work-
stations for navigation and traffic surveillance and manoeu-
vring. The total arc of blind sectors within this field of vision
shall not exceed 30°.

Guidance note:

The front bulkhead of bridge wings should be aligned with the
line of sight from the workstations for navigation and traffic sur-
veillance and manoeuvring in order to avoid excessive blind sec-
tors. See Fig.13.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
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Fig. 13
Front bulkhead of bridgewingin theline of sight from the work-
station

302 Over an arc from dead ahead to at least 10° on each side
of the bow, the total blind sector shall not exceed 5°. Else-
where, each individual blind within the required field of vision
shall not exceed 10°.

The clear sector between two blind sectors shall be at least 5°
and not less than the size of the broadest blind sector on either
side of the clear sector. In order to comply with 213 requiring
afield of vision of 225° and not |ess than 22.5° abaft the beam,
a clear sector shall extend from 22.5° abaft the beam and for-
ward on either side of the ship.

303 Divisions between windows shall be kept to aminimum
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and not placed in front of any workstation, for example, thera-
dars. If stiffeners between windows are to be covered, this shall
not cause further obstruction of thefield of vision from any po-
sition inside the wheelhouse.

304 Windows should be as wide as possible, and not less
than 1200 mm wide in the required field of vision from the
workstations for navigation and traffic surveillance and ma-
noeuvring.

Guidancenote:

The width of the window directly forward of the centre console
may be less than 1200 mm in order to avoid that window divi-
siong stiffeners are located in front of any workstations (see
303).

The division between windows, especially within the required
field of vision, should not exceed 150 mm. If stiffeners are used,
the width between window glasses should not exceed 100 mm
and the depth of the stiffeners should be less than 120 mm.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

E 400 Clear view through windows

401 A clear view through bridge windowswithin thefield of
vision required from the workstations for primary bridge func-
tions shall be provided at all times regardless of weather con-
ditions.

Thefollowing installations are required:

— Sunscreens of roller blind type to ensure clear view in
bright sunshine.

— Heavy duty wipers and fresh water window washing sys-
tem on all front windowsto ensure aclear view inrain and
stormy seas.

— Efficient de-icing and de-misting systemsto ensure aclear
view in all operating conditions. Systems installed shall
comply with appropriate | SO standards. Heated glass pan-
€ls panes shall be used on board ships to be assigned the
class notation for navigationinice.

Guidance note:

It should be noted that additional sunscreens may be required to
prevent direct sunlight from obscuring information on monitor
screens and displays, Ref. Sec.7 C202.

The window wipers should be capable of wiping the window
centre at a frequency of 0.5 Hz. The window wipers should, as
far as practicable, cover 85 %, in both vertical and horizontal di-
rection, of the window area necessary to meet the field of vision
requirements. (e.g. window size: 200 cm x 120 cm - minimum
wiped area: 170 cm x 102 cm).

Referenceis also made to 1SO 8863 and 1SO 3434 for specifica
tions of de-icing/de-misting system and heated glass panes re-
spectively.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

402 Additional cleaning requirement for totally enclosed
bridge wings

If the bridge wings are totally enclosed, heavy duty wipers and
fresh water window washing to be provided on forward and aft
windows within the field of vision required from workstations
for docking operations.

403 Additional cleaning requirement - NAUT-AW

Heavy duty wipers and fresh water window washing to be pro-
vided on aft window(s) within the view astern sector required
in 214.

404 A fixed catwalk or similar arrangement with means to
prevent an accidental fall shall befitted at the front windowsto
enable cleaning of windows outside and repair work in the
event of failure of the cleaning system.

E 500 Sound signal reception
501 Sound signalsthat are audible on open deck shall also be

audible inside the wheelhouse by means of a sound reception
system. If, in addition, windows are arranged to be opened,
they shall not be installed close to bridge equipment installa-
tions.

Guidance note;
Horizontally sliding windows should not be used.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

F. Requirements Specific for Class Notation
NAUT-AW

F 100 General

101 Thissection gives an overview of the requirements spe-
cifically addressing NAUT-AW in A to E.

F 200 Workstationsfor navigation and traffic surveil-
lance and manoeuvring

201 Design of workstation - NAUT-AW

The workstation for navigation and traffic surveillance and
manoeuvring shall be designed for one-man operation only,
and aseparate workstation for navigation shall beinstalled suf-
ficiently close by to serve as back-up and to allow good co-op-
eration between two navigators each at their workstation. See
C304.

202 Navigational tasks at the workstation for traffic surveil-
lance and manoeuvring - NAUT-AW

The workstation designed for one-man operation only, shall
enabl e performance of the tasks specified in C305 and the fol-
lowing tasks related to navigation:;

— monitor the ship's performance in relation to the waters
and the pre-planned route on the ECDIS

— carry out changes of input data to the navigational system

— monitor the performance of the automatic navigation in
narrow waters by means of radar.

See C313.

203 Additional equipment for navigation - NAUT-AW

Theinstruments used for monitoring and control of the naviga-
tion systems at the workstation designed for one-man opera-
tion only, shall be within reach of the navigator and the
information on the display(s) shall be easily readable from the
same position.

The following equipment shall be provided, being part of an
integrated grounding avoidance system:

— ECDIS
— conning information display system
— track control system (replacing a heading control system).

See C314.

F 300 Workstationsfor docking operations

301 Additional tasks for docking operations— NAUT-AW

The following tasks shall performed:

— effect alteration of rudder angle and propulsion

— acknowledge alarms

— effect two-way communication with machinery space and
department offices.

See C805.

302 Additional equipment required for docking operations -
NAUT-AW

The following additional equipment and displays shall be in-
stalled within reach from the working position to enable safe
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performance of the tasks:

— propulsion control

— thruster control, if provided

— steering control

— internal communication equipment

The following indicators or displays shall be easily readable
from the workstation:

— gspeed indicator
— rudder order indicator, if the steering systemisafollow-up
system.

See C806.

F 400 Field of vision
401 Classnotation NAUT-AW

In order to obtain agood view of the sea surface for visual nav-
igation in the sector from 010° to 090° on either side of the
ship, the height of the lower edge of the windows shall be 1000
mm or less. See E210.

When the di stance between the windows and the viewing point
350 mm &ft of the consolesin sitting positions at the worksta-
tion for navigation and traffic surveillance and manoeuvring

and the workstation for navigation (NAUT-AW back-up) is
more than 1500 mm, the height of the lower edge of the win-
dows in the sector from 010 to 090 on each side shall be de-
creased sufficiently to maintain the line of sight. See E210 b)
and Fig.8.

402 View astern- NAUT-AW

In order to uselightsin line astern of the ship asavisual refer-
ence for steering the ship from the workstation for traffic sur-
veillance and manoeuvring, the horizontal field of vision from
the workstation shall extend over an arc from dead astern to at
least 5° on each side. No blind sectors shall occur withinthere-
quired field of vision higher than 1200 mm above the bridge
deck surface. See E214.

Guidance note:

An adequate optical device or camera may be accepted for the
purpose of obtaining the required field of vision astern, providing
the true picture of the objectsto be observed can be continuously
reproduced with regard to brightness, direction, coloursand scale
under al weather conditions. The system and arrangement
should be approved by the Society prior to the design of the
bridge and adjacent areas. See E215.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
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SECTION 3
BRIDGE WORKING ENVIRONMENT

A. Requirementsfor Bridge Working Environ-
ment

A 100 Application

101 Ships requesting class notation NAUT-OC or NAUT-
AW shall comply with the rules in this section and with Pt.4
Ch.9 Sec.6 F.

A 200 General

201 Throughout the various design stages of the ship, care
shall be taken to achieve a good working environment for
bridge personnel.

202 Toilet facilities shall be provided on or adjacent to the
bridge.

203 Refreshment facilities and other amenities provided for
the bridge personnd shall include means for preventing dam-
age to bridge equipment and injury to personnel resulting from
the use of such facilities and amenities.

A 300 Vibration

301 Uncomfortable levels of vibration causing both short
and long term effects shall be avoided in the bridge area. See
Pt.4 Ch.9 Sec.6 F100.

A 400 Noise

401 Uncomfortable levels of noise, or noise which may af-
fect safe and efficient bridge operation, shall not occur in the
bridge area. See Pt.4 Ch.9 Sec.6 F200.

402 The noise level produced by individua bridge equip-
ment shall not exceed 60 dB(A)/1m.

A 500 Lighting

501 An adequate level of lighting facilitating the perform-
ance of al bridge tasks at sea and in port, daytime and night-
time, shall be provided.

Guidance note:

Workstation areas should have a greater luminance than the am-

bient lighting level.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

502 Careshall betakento avoid glareand stray image reflec-
tions on window and deckhead surfaces.

Guidance note:

a) High brightness contrast between work areas and surround-
ings should be avoided.

b) Non-reflective or matt surfaces should be used to reduce in-
direct glare to aminimum.

c) Lighting arrangements above workstations should be suffi-
ciently retracted into the deckhead ceiling to avoid unwant-
ed horizontal stray of light. Floodlight arrangement should
in addition be fitted with a dark raster screen

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

503 A satisfactory degree of flexibility within the lighting
system shall enable the bridge personnel to adjust lighting in-
tensity and direction as required in the different areas of the
bridge and at individual instruments and controls.

Guidance note;

Vision in dim light has the following characteristics:

- perception of detail and colour is affected

- the eye becomes more sensitive to the blue end of the light
spectrum
- peripheral vision is enhanced.

Adaptation to darknessisimportant to ensure agood visual 100k-
out at night. It takes 30 to 40 minutes for complete adaptation to
darkness. The Table below lists recommended general illumina
tions.

Recommended general illumination

Place Colour and illumination

Bridge, adjacent com- | White, continuously variablefromOto
partments, day at least 300 lux

Bridge workstations, | Red, continuoudly variable from O to
night 20 lux

All adjacent corridors
and compartments,
night

Open staircase inside
wheelhouse, night

Automatic door switches preventing
white light from flooding the bridge
area should be fitted

Red continuously variable from 0 to
20 lux or red indication light installed
at steps

White floodlight or spotlights continu-
oudly variable from O to 300 lux

Chart table, day and
night

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

504 During hours of darkness, it shall be possible to discern
control devices and read displayed information.
Guidance note:

Except at the chart table, red light should be used whenever pos-
siblein areas or on items of equipment requiring illumination in
the operational mode, including bridge wing instruments. Provi-
sion should be made to prevent red lights from being visible out-
side the ship.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

A 600 Temperature
601 The wheelhouse shall be equipped with an adequate
temperature control system.

Guidance note:

Thetemperature range in the wheelhouse should be 14°Cto 30°C
for an external temperature range of -10°C to 35°C.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

602 Thetemperature gradient from deck level up to 2 m shall
be within the range of £1°C and not exceed +4°C.

A 700 Ventilation

701 A sufficient range of air movement shall be available to
the bridge personnel. See 1SO 7547.

Guidance note:

a) Ingeneral, air movement should vary with the different tem-
peratures in the wheelhouse: the higher the temperature, the
greater the air movement needed for comfort. With temper-
ature maintained in the range 18°C to 23°C, the air move-
ment should be 0.3 m/sto 0.5 m/s.

b) Therecommended rate of air circulation for enclosed spaces
is 6 complete changes per hour.

¢) TheA weighted sound pressure level from the air distribut-
ing system measured 1 m from the air termina device
should not exceed 55 dB(A).

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---
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A 800 Surfaces

801 Thebridge surface finishes shall have amatt coating and
colourswith low reflection rangein order to reduce reflections
and indirect glareto aminimum. Deck head areas above work-
stations, bulkheads at window heights and consoles are of spe-
cial importance. See 901 and Table A 1.

Table Al Reflection range for sometypical colour densities
Reflectance range Typical colour densities

5% to 10% Dark Green Blue or Brown

15% to 30% Mid Green Blue or Red

50% to 60% Pale Green Blue or Y ellow

80% to 90% Off White Pale Y ellow

802 Wheelhouse, bridge wing and upper bridge decks shall
have a non-dlip surface when wet or dry.

A 900 Colours

901 Colours shall be chosen to give a calm overall impres-
sion and minimise reflection.

Guidance note:
Bright colours should not be used. Dark or mid green colours are
recommended; alternatively, blue or brown may be used.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

A 1000 Safety of personnel

1001 The bridge area shall be free of physical hazards to
bridge personnel.

Guidance note:

There should be no sharp edges or protuberancesthat could cause
injury to personnel. The bridge deck should be free of trip haz-
ards; such as curled up carpet edges, |oose gratings or equipment.
Means should be provided for properly securing portable equip-
ment.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

1002 Hand or grab rails shall be fitted to enable personnel to
move or stand safely in bad weather. Protection of stairway
openings shall be given specia consideration.

1003 All safety equipment on the bridge shall be clearly
marked and easily accessible and have its stowage position
clearly indicated.
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SECTION 4
CARRIAGE REQUIREMENTSFOR NAVIGATIONAL SYSTEMSAND
EQUIPMENT

A. General

A 100 Scope

101 This section establishes the minimum range and the
types of equipment and systems that ships to be assigned class
notation NAUT-OC and NAUT-AW need to install.

A 200 Application

201 Ships requesting class notation NAUT-OC and NAUT-
AW shall comply with the basic rules in A and B. Ships re-
questing class notation NAUT-AW shall also comply with the
requirements specifically addressing NAUT-AW in B. There-
quirements specific for NAUT-AW in B arelisted in C.

202 The navigational systems and equipment to be carried
shall comply with the relevant requirements given in Sec.5,
Sec.6 and Sec.7.

A 300 General requirements

301 Theindividual equipment shall be type approved on the
basis of relevant IMO performance standards in force, when
applicable.

302 The supplier or manufacturer of a grounding avoidance
system shall provide a course of competence complying with
the knowledge requirements in Sec.9 B200.

B. Carriage Requirements

B 100 General

101 This sub-section establishes basic equipment carriage
requirements for all ships and specifies requirements for
NAUT-AW that are additional to, amends or replace the basic
reguirements.

B 200 Headinginformation systems

201 The heading information shall be continuously dis-
played at the relevant workstations and the system shall enable
distribution of the information to other equipment as required.

202 Main compass system

Two separate and independent gyrocompasses or other ap-
proved means having the capability to determine the ship's
heading in relation to geographic (true) North shall be provid-
ed. The gyro system shall include repeatersto be readable from
each of the steering positions, the conning position and as re-
quired for taking bearings 360° around the ship from the bridge
deck. The system shall enable distribution of heading informa-
tion to radar systems, the heading control or track control sys-
tem, aswell as ECDIS when applicable.

203 Additional gyro repeaters- NAUT-AW

Two digital repeaters shall beinstalled, each at the workstation
for docking operationsif bearing repeaters on bridge wingsare
not readable from the working position.

B 300 Seeringsystems

301 The ship shall be equipped with means for manual and
automatic steering of the ship. The manual steering system
shall be redundant and include two separate steering positions,
one for a helmsman and one for the watch officer.

302 Information from a gyro repeater display, rudder angle
indicator, rate-of-turn indicator and a rudder order indicator

(where follow-up steering is provided) shall be provided. The
steering position for the watch officer shall in addition include
a heading control system, a steering override control and a se-
lector switch for different steering modes and steering posi-
tions.

303 Additional manual steering positions- NAUT-AW

Means for manual steering shall be provided at each docking
workstation.

304 Steering tiller systems including programmable elec-
tronic systems shall be supported by a failure mode and effect
analysis (FMEA) for verification of acceptable fail to safe
modes. See Pt.4 Ch.9.

305 A sufficient number of rudder angle indicators and rud-
der order indicators shall be provided. See 302.

306 Heading control system

A heading control system or other approved means for auto-
matic steering of the ship shall be provided.

307 Rate of turn indicator

A rate-of-turn indicator or other approved means to assist in
monitoring the accuracy of turns during course aterations and
safe manoeuvring of the ship shall be provided.

B 400 Speed measuring system

401 A speed log, or other approved means for measuring the
ship’s speed and distance independently of position-fixing sys-
tems shall be provided.

402 The system shall provide radars facilitating automatic
tracking aid with input of the ship's speed through the water.

403 Additional speed log

Ships of 50 000 gross tonnage and upwards shall in addition to
fulfilling the requirement in 401, befitted with aspeed and dis-
tance measuring equipment, or other approved meansto meas-
ure and indicate speed and distance over the ground in the
forward direction and the speed in the athwart ship direction.

404 The speed measuring system shall include slave displays
to provide speed information to workstations for traffic sur-
veillance and manoeuvring, navigation and conning, and pro-
vide speed input to equipment as required.

405 Additional displays- NAUT-AW

The speed measuring system shall include slave displays pro-
viding information to workstations for docking operations.

B 500 Depth measuring system

501 Theship shall be equipped with an echo sounder system
or other approved means for measuring the water depth under
the keel. The system shall include a separate digital display
unit for installation in a deckhead console.

502 Additional displays- NAUT-AW

The depth measuring system shall include slave displays pro-
viding information to workstations for docking operations.

B 600 Radar systems

601 Thevessel shall be provided with two separate and inde-
pendent radar systems enabling inter-switching of the main
components, to assist in navigation and traffic surveillance.
Each individual radar system installed shall be equipped with
aperformance monitor. Oneradar shall be a X-band radar. The
second radar shall be a S-band radar or, where considered ap-
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propriate based on operational aspects, a X-band radar.

602 If theradar inter-switching is so designed that one single
failure may have an impact on both radars, then sufficient by-
pass facilities shall be provided.

B 700 Collision avoidance system

701 An automatic plotting aid or other approved means to
automatically plot the range and bearing of other surface craft,
in order to determine therisk of collision, shall be provided.

702 When radar isused for automatic plotting, at |east one of
the radar installations shall facilitate automatic radar plotting
aids (ARPA).

703 Additional plotting aid - NAUT-AW

When radar is used for automatic plotting, both installed radars
shall facilitate ARPA functions. Thisisin order toimprovethe
determination of the risk of collision, when operating condi-
tions in narrow waters requires two navigators to maintain
safety of navigation.

704  AlSreported targets on graphical display - NAUT-AW

At least one of the graphical display equipment installed in ac-
cordance with this section shall be capable of presenting AIS
reported targets in accordance with relevant IMO standards
and guidelines.

Guidance note:

The radar installed in accordance with Sec.2 C310 should in-
clude means for use and display of AlSinformation

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

705 Sound reception system

A sound reception system, or other approved meansto assist in
traffic surveillance by receiving sound signals outside the
wheelhouse and reproducing such signals inside the wheel-
house shall be provided.

B 800 Nautical chart system

801 The ship shall carry adequate and up-to-date charts and
all other nautical publications necessary for the intended voy-
age as required by SOLAS.

Guidance note:

Electronic chart display and information system (ECDIS) with
adequate back-up arrangement displaying selected information
from a system electronic nautical chart (SENC) may be carried
asthe nautical chart system required by SOLAS provided that the
relevant maritime authorities have agreed. See Sec.1 C100.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

802 Back-up arrangement for ECDIS

When ECDI S isthe main chart system, an adequate independ-
ent back-up arrangement meeting the requirements of the ap-
plicable IMO performance standards shall be provided to
ensure safe navigation in case of ECDISfailure. Such arrange-
ments shall include:

a) Facilitiesenabling asafetake-over of the ECDISfunctions
to ensure that an ECDI S failure does not result in acritical
situation.

b) A meansto provide for safe navigation for the remaining
part of the voyage in the event of failure in the ECDIS.

Failure of the ECDIS back-up arrangement shall not result
inloss of other navigational equipment installed in accord-
ance with IMO carriage requirements.

Guidance note:

ECDIS back-up arrangements, which meet the requirements
specified in 802 @) and b) include:

1) An independent electronic chart device meeting the IMO
performance standards for ECDIS back-up arrangements

and carrying an adequate chart database for the waters to be
navigated.

2) A radar display unit meeting the IMO performance stand-

ards for shipborne radarsin full, including the option of su-
perimposing parts of the ECDI S database (SENC), enabling
safe take-over in accordance with 802 a), together with pa-
per charts covering the watersto be navigated, providing for
safe navigation for the remaining part of the voyage in ac-
cordance with 802 b).
The radar display unit must facilitate route-planning func-
tions and interface to ECDIS and GPS. The paper charts
may be up-to-date officia charts, or colour printouts from
the ECDI'S database provided acceptance by maritime au-
thorities and pre-approval of the printing equipment.

3) A radar display unit as specified under 2) meeting the IMO
performance standard for ECDI S back-up arrangements car-
rying an adequate chart database required for back-up ar-
rangements.

4) Anindependent, type approved ECDIS.
---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

B 900 Grounding avoidance systems

901 A system for determining and continuously updating the
ship’s position by automatic means, enabling automatic detec-
tion of cross-track-error, shall be provided.

902 The ship shall be equipped with means for utilising po-
sition-fixing systems applicabl e for the watersto be navigated.
Thetotal position-fixing installation shall include two separate
and independent electronic systems facilitating the functions
required in 901.

Guidance note:

The independence of the two position-fixing systems may be
achieved by separate antenna systems, display/ control units,
power supply and digital interface output/ distribution units.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

903 Shipsto be employed in worldwide trade shall carry two
separate and electrically independent differential global posi-
tioning system (DGPS) receivers, or one DGPS and one com-
bined GPS/IGLONASS receiver provided with correction data
from a maritime radio beacon receiver equipment or other ap-
proved means meeting the requirements in 901 and 902.

See also Table C1.

904 When a separate workstation for planning the route on
paper charts is required, another GPS receiver or other ap-
proved means for determination of the ship’s position and
transfer of the planned route, shall beinstalled at this station.

Guidance note:

This receiver may be adave display if it enables remote control
of main GPS functions. This installation is not required if an
ECDISis part of the means for planning and transfer of the route
to other workstations.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

905 Integrated system for grounding avoidance — GAS -
NAUT-AW

An integrated navigation system for grounding avoidance, en-
abling the planning of a safe route using straight courses and
radiusturnsinto an ECDIS and aradar with chart facilities and
steer the ship to automatically follow the planned route within
the accuracy provided by the position-fixing system, shall be
provided.

906 Position surveillance system— NAUT-AW

An ECDIS with an appropriate database for the waters to be
navigated, or other approved means that enables safe route
monitoring and efficient grounding avoidance functions shall
be provided.
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Guidance note:
The position surveillance system is to be part of a grounding
avoidance system. See 905.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

907 Conning display — NAUT-AW

A conning information display, or other approved means ena-
bling continuous visual monitoring of the performance of the
integrated grounding avoidance system shall be provided.

B 1000 Heavy weather surveillance system
1001 Weather information system

The ship shall be equipped with a weather facsimile, or other
means providing graphical information about the weather to be
expected in the waters to be navigated, in order to assist in
planning and maintaining a safe route.

B 1100 Watch monitoring and alarm transfer system

1101 The ship shall be equipped with atechnical system for
monitoring the alertness of the officer of the watch and warn
other bridge personnel if disability occurs.

1102 A system based on continuous monitoring of the offic-
er of thewatch shall beinstalled. Alternatively, a system based
on manua acknowledgement within pre-set intervals may be
installed. Either type of system shall includeasystemfor trans-
ferring unacknowledged alarms to specific places.

1103 Central alarm panel

A central alarm panel, or other approved means for indication
of alarmsrelated to navigational functions, equipment and sys-
tems and that enables cancelling of the alarm sound shall be
provided. The central alarm panel may be an integral part of
the conning display.

B 1200 Internal communication systems

1201 A two way internal communication system, independ-
ent of the ship’smains and emergency electrical power supply,
at least enabling communication between the wheelhouse,
bridge wings and al mooring stations, steering gear compart-
ment, the masters and chief engineers living quarters and the
radio room if not installed in the wheelhouse, shall be provid-
ed.

Guidance note:

Portable communication transceivers may be used for communi-
cation between the bridge/bridge wings and the mooring stations

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
1202 Theautomaticinternal telephone systemto beinstalled
in accordance with IMO reguirements shall facilitate priority
call functions.
B 1300 Automatic identification system (AIS)

1301 Automatic identification system (AlS) shal be in-
stalled in accordance with the requirements given in SOLAS
Chapter V, as amended by res. MSC.99(73).

B 1400 Voyage Data Recorder (VDR)

1401 Voyage data recorder (VDR) shall be installed in ac-
cordance with the requirements givenin SOLAS Chapter V, as
amended by res. MSC.99(73).

C. Carriage Requirementsfor Class Notation
NAUT-AW

C 100 General

101 This sub-section gives an overview of the carriage re-
quirementsin B that is specific for class notation NAUT-AW.

See Table C1.

102 The systems and equipment to be carried in accordance
with the requirements listed in C are additional to or replace
the basic requirements applicable for NAUT-OC.

C 200 Systemsand equipment
201 Additional gyro compass repeaters - NAUT-AW

Two digital repeaters shall beinstalled, each at the workstation
for docking operationsif bearing repeaters on bridge wings are
not readable from the working position. See B203.

202 Additional manual steering positions- NAUT-AW

Means for manual steering shall be provided at each docking
workstation.

203 Additional speed log displays- NAUT-AW

The speed measuring system shall include slave displays pro-
viding information to workstations for docking operations.

204 Additional echo sounder displays - NAUT-AW

The depth measuring system shall include slave displays pro-
viding information to workstations for docking operations.

205 Additional plotting aids- NAUT-AW

When radar is used for automatic plotting, both radarsto bein-
stalled shall facilitate ARPA functionsin order to improve the
determination of the risk of collision when operating condi-
tionsin narrow waters require two navigatorsto maintain safe-
ty of navigation. See B703.

206 Integrated system for grounding avoidance — GAS -
NAUT-AW

A grounding avoidance system enabling the planning of a safe

route, using straight courses and radius turns, into an ECDIS

shall be provided. The system shall be able to steer the ship to

follow the planned route automatically within limits related to

the ship’s manoeuvrability and turning characteristics.
Guidance note:

The system should be able to steer the ship within a limit equal
to the ship’s breadth to either side of the course line under calm
wesather conditions with minor effect of currents or tidal streams.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

207 Equipment to be integrated — NAUT-AW
The following main components shall be part of the integrated
system for grounding avoidance:

— two separate and independent global positioning systems
— ECDIS

— track control system

— radar

supported by input information of:

— course from a gyro system
— speed from a speed log

assisted by:

— aconning display system
— watch monitoring and alarm transfer system.

The integrated system shall include a Kalman position filter or
equivalent.
208 Position surveillance system— NAUT-AW

An ECDIS with appropriate database for the waters to be nav-
igated, or other approved means that enables safe route moni-
toring and efficient grounding avoidance functions shall be
provided.

209 Route planning functions - NAUT-AW
The ECIS required in 208 shall also serve the functions re-
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quired for route planning prior to the voyage. When ECDIS
with back-up isinstalled, the system can also be used for route
planning during the voyage.

210 Interimroute planning solution — NAUT-AW

Before ECDIS isfully available and paper charts are the only
legal chart system, an interim solution meeting the basic re-
quirements for route planning can be accepted, provided a
route planning system enabling the following isinstalled at the
workstation for route planning:

— checking the accuracy and content of the electronic chart
by visual comparison with the paper chart
— planning aroute in the electronic chart

— manua entry of dangers to navigation in the electronic
chart

— direct transfer to the ECDIS at front workstation.

See Sec.2 C500.
211 Visual monitoring of GAS performance — NAUT-AW

A conning information display, or other approved means ena-
bling continuous visual monitoring of the performance of the
integrated grounding avoidance system shall be provided. The
conning display shall present status information on all input
values used by theintegrated grounding avoidance system, and
ongoing and upcoming course and turn orders.
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Table C1 Typical minimum equipment installation for NAUT-OC and NAUT-AW

Equipment NAUT- | NAUT- | Remarks
ocC AW
Courseinformation system
Gyro compass 2 2 Or other approved and equivalent means
Bearing repeaters 2 2
Steering repeaters 1 1
Digital repeaters 2 4
Distribution 3 5
Steering system
Manual system 1 1 1 Steering stand
Manual system 2 2 4 Tiller or mini wheel
Heading control system 1
Track control system 1
Rudder angle indicators 3 5
Rudder order indicator 1 1
Rate-of-turn indicators 12 12
Speed measuring system
Speed log, measuring speed through the water 1 1
Speed log, measuring speed over ground 1* 1* |* Vessdsof 50 000 grosstonnage and above
Slave displays 1 3
Distribution 1 3
Depth measuring system
Echo sounder 1 1
Slave displays 1 3
Radar system
Radar 1
Radar with ARPA functions 1 2* |* Oneradar, with chart facilities, part of integrated system
Position-fixing system
DGPS 2 2 1 combined GPS/GLONASS (with Differential correction capa-
1 1 bilities) may replace one DGPS
GPS dave unit 1 When required at route planning workstation
Watch monitoring and alarm transfer Included in the alarm management system
Main system unit 1 1 Collecting signals and distributing alarms
Operating unit On and off + select back-up/(intervals)
Acknowledge buttons 1 1 In the wheelhouse only
Distribution 8 8 Buzzers
Central alarm panel 1 1 May be anintegral part of the conning display
Slave central alarm panels w/acknowledge of sound 2 Complete panel or group alarms only
Sound reception system
Main system 1 1 | Microphones, amplifiers, speakers, control panel
Electronic chart system
ECDIS 1 Part of integrated system
Back-up for ECDIS 1 When ECDISisthelegal chart system
Route planning system 1 If ECDIS isnot the only legal chart system
Conning information display system
Display unit 1]
Weather information
Weather facsimile 1 1

Internal telephone system See Pt.3 Ch.3 Sec.11
Automatic identification system (AlS) See B1301
Voyage datarecorder (VDR) See B1302
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SECTION 5
GENERAL BRIDGE EQUIPMENT REQUIREMENTS

A. General

A 100 Application

101 Ships requesting class notation NAUT-OC or NAUT-
AW shall comply with the rulesin this section.

A 200 General requirements

201 All equipment shall comply with the applicable require-
ments given in Pt.4 Ch.9.

202 All navigational equipment installed shall comply with
IMO Res. A.694(17) “General requirements for shipborne ra-
dio equipment forming part of the GMDSS and for electronic
navigational aids’.

203 Any system or instrument failureisto result in the |east
critical of any possible new condition.

204 Individua equipment installed shall not degrade the re-
liability, performance and readability of other equipment it is
interfacing.

205 Bridge equipment installed in addition to the carriage re-
quirements shall comply with relevant requirements of this
section and relevant IMO performance standards.

206 Additional bridge equipment not type approved, shall
prove that the functions, accuracy and reliability do not affect
nautical safety. The equipment shall comply with the manufac-
turer's specification, if approved by the Society.

207 Any equipment or systems that may affect the safety of
main functions, that is steering and propulsion, shall meet ap-
plicable requirements givenin Pt.4 Ch.9 and be certified, if not

type approved.

B. Environmental Conditions

B 100 Environmental conditions

101 Instruments and equipment shall comply with the re-
quirements given in Pt.4 Ch.9 Sec.5 B.

Guidance note:

Navigation equipment specified in Sec.4 should meet the test re-
quirements specified in |[EC 60945.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

C. Location and Installation of Equipment

C 100 Installation

101 All instruments, panels, etc. shall be permanently
mounted in consoles or at other appropriate places, taking into
account both operational and environmental conditions. All
other items, such as safety equipment, tools, lights, pencils etc.
to be used by bridge personnel, shall be stored in designated
places.

102 Any equipment, antennas and arrangement shall be in-
stalled in such a manner that the designed efficiency isnot sub-
stantially impaired and, unless otherwise specified, follow the
instructions and recommendations detailed by the manufactur-
er

103 Radar antennas shall be installed to enable detection of
targets within 360°. Blind sectors occurring in one radar sys-
tem should not occur in the other system.

C 200 Interference

201 When placing equipment that isto be used in an exposed
position, specia care shall be taken to ensure that the location
does not impair the performance of the equipment.

202 The antennas for radars, position-fixing receivers and
VHF communication systems shall be installed in such aman-
ner that interference is avoided and the designed efficiency is
not substantially impaired.

Guidance note:

VHF operating performance is highly dependent upon antenna
location and height, and each antenna should be erected as high
as possible, away from obstacles, wires, radar beams, etc. To
avoid direct VHF-to-VHF radiation, the antennas should be ver-
tically separated from each other at a distance not causing harm-
ful interference.

The antennas for navigation receivers should be mountedinalo-
cation permitting a high degree of vertical or horizontal polarised
isolation against MF/HF transmitter antenna configuration. The
GPS antenna should be positioned outside the main lobe of IN-
MARSAT-C, VHF and transmitting radar antennas.

The Sband radar antenna should preferably be located at
heights, which do not interfere with other shipboard obstructions.
Nearby location of satellite communication antenna should not
degrade the radar performance.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

203 Transmitting and receiving antenna cables shall be
widely separated.

C 300 Radiation hazard

301 Antenna units shall be located so as not to constitute a
hazard to personnel working in the vicinity.

Guidance note:

The siting of radar wave guides, satellite communication and HF
transmitter feed lines should be safeguarded, so asto protect per-
sonnel against open wave-guide radiation power and accidental
contact with high voltages, by means of isolating trunks or fenc-
es.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

302 Satellite communication or radar antenna units are re-
quired to have awarning label, detailing safe distances, posted
in the vicinity or on the equipment.

303 Radar and satellite communication systems are required
to have relevant human risk warnings and instructionsin oper-
ator handbooks.

C 400 Vibration and shock isolation

401 Above deck equipment shall be sited so asto prevent the
installation from being affected by vibration.

402 The antenna system and instrument installation shall
withstand vibration to an extent that includes known standards
for vibration environment according to the ship's construction,
speed trim and the sea state.

403 Antennasystemsincluding active elements shall be pro-
vided with a mount design configured to withstand potential
shock damage.

C500 Temperatureprotection

501 Instruments to be installed shall be located away from
excessive heat sources, such as a heating vent or equipment
heat exhaust.

502 Instrumentsto be fitted into a bridge instrument console
shall be protected from excessive heat by conduction or, if nec-
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essary, by forced air flow.

C 600 Humidity protection

601 Equipment that is not specifically designed for outdoor
installation shall not beinstalled near adoorway, open window
or hatch opening, due to the flow of humid salt air, which may
cause internal corrosion.

C 700 Compasssafedistance

701 When equipment isbeing installed, care shall betakento
ensure that the accuracy of the ship's magnetic compasses is
adequately safeguarded.
Guidance note;
In order not to affect the accuracy of the magnetic compasses,
electrica components should beinstalled at a minimum distance
of 1000 mm. Each unit of type-tested equipment should be pro-
vided with a labd indicating the minimum safe distances at
which it may be installed from both steering and standard mag-
netic compasses.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

D. Electrical Power Supply, Alarms, Perform-
ance Confirmation and Failure Protection

D 100 Electrical power supply

101 Bridge equipment shall be connected to electric power
supplies as specified in SOLAS.
Guidancenote:
SOLAS specifiesthat a self-contained emergency source of elec-
trica power shall be provided for a period of 36 hoursin passen-
ger ships and 18 hours in cargo ships for the following bridge
equipment:
- magnetic compass
- means for taking bearings
- gyro compass
- gyro repeaters
- meansfor providing heading information to emergency steer-
ing positions
- radar installations
- echo sounding device
- means for measuring speed and distance through the water
- rudder angle indicator
- rpmindicator
- rate-of-turn indicator
- internal communication equipment required in an emergency.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

102 In addition to the equipment listed in 101, the emergen-
cy source of electrical power shall be provided for the global
positioning system (GPS) and the ECDIS when installed.

103 Equipment essential for the performance of primary
bridge functions shall, unless powered from a battery source,
be provided with an uninterruptible power supply (UPS) with
a capacity to keep the equipment running during a black-out
period of at least 60 s, and be automatically reinstated upon re-
covery from a black-out lasting from 60 s up to 30 minutes.
The equipment regarded essential for the performance of pri-
mary bridge functionsin this context is:

— gyro compass (at least one)

— radar or ARPA (at least one including antenna)
— position-fixing system — GPS or GLONASS
— ECDIS.

104 The UPS shdl be able to function when variations in
voltage, frequency and load current, which can be expected on
board a ship, occur. The UPS shall not fail due to:

— frequency hunting caused by a shaft driven generator dur-
ing bad weather conditions

— low or high voltage caused by a diesel generator with var-
iable load conditions.

105 The UPS shall have automatic bypass functionality.

106 Appropriate means for bypassing the UPS manualy, in
case of failure in the automatic bypass, shall be provided.

107 Sufficient means for monitoring the UPS status shall be
provided and located so as to be easily readable from the front
workstations, which are used for primary bridge functions.

108 Loca distribution panels shall be arranged for all items
of electrically operated navigational equipment. These panels
are to be supplied by two exclusive circuits, one fed from the
main source of electrical power and one fed from an emergen-
cy source of electrical power. Each item of navigational equip-
ment isto be individually connected to its distribution panel.

109 The power suppliesto the distribution panels shall be ar-
ranged with automatic changeover facilities between the two
sources. Failure of the main power supply to the distribution
panels shall initiate an audible and visual alarm.

D200 Alarms

201 Meansshall be provided to initiate both audible and vis-
ual alarmsin the case of degraded system performance for pri-
mary bridge equipment. The alarm system shall comply with
Pt.4 Ch.9 Sec.3 A500, relevant for bridge equipment and sys-
tems.

Guidance note:

If there should be any discrepancy in the requirements referred to
and the requirements addressing the bridge systems in this sec-
tion, the requirements in this section take precedence.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

202 Anacknowledged alarm shall be clearly distinguishable
from an unacknowledged alarm. A rotating flashing light is not
permitted.

Guidance note:

An unacknowledged alarm should preferably be identified by a
flashing light or character inthe alarm text string. After acknowl-
edgement, it should be replaced by a steady light or character.
When the monitored parameter returns to normal, the alarm text
string should disappear automatically if the alarm is acknowl-
edged.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

203 Alarms shall be maintained until they are accepted and
the visual indications of individual alarms should remain until
the fault has been corrected, when the alarm shall automatical -
ly reset to the normal operating condition. If an alarm has been
accepted and a second fault occurs before the first is rectified,
the audible and visual alarms shall operate again.

Guidance note:
Seefirst part of the HSC Code 11.4.1.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

204 In colour graphic systems, it shall not be regarded ac-
ceptable to distinguish between unacknowledged and ac-
knowledged alarms by means of colour only.

205 If analarm channel in acomputer-based systemisinhib-
ited manually, then this shall be clearly indicated by a visual
signal.

206 When forced ventilation or cooling of equipment is re-
quired for high temperature protection, an alarm shall beiniti-
ated in case of failurein the ventilation or cooling system.

D 300 Performance confirmation

301 Essential equipment for performance of bridge functions
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shall provide the capability to perform self-testing of major
functions, either automatically or manually initiated.

E. Computer-based Systems and Software
Quality
E 100 Computer-based systems

101 Computer-based systems shall meet the requirementsin
E, and in Pt.4 Ch.9 Sec.4, when relevant for bridge equipment
and systems. When failure in computer-based systems can af-
fect safe navigation and manoeuvring of the ship, the require-
ments of 102 and 103 shall be fulfilled.

Guidance note:

The Society may require a Failure Mode and Effect Analysis
(FMEA) for evaluating system performance during various fail-
ure modes, if found necessary.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

102 When a computer-based system forms part of a naviga-
tion or manoeuvring system, a FMEA for the total system per-
formance shall be carried out.

103 If integrated computer-based systems are used for auto-
matic operation of the ship's speed and course according to in-
put parameters from programmed routing, electronic position-
fixes and traffic detection devices, a system failure shall not
cause acritical situation for the ship.

Guidance note:

A critical situation may occur if a system failure causes abroga-
tion of the ordersto be executed or affects execution of the order
when the ship is in a collision avoidance manoeuvre or in the
process of altering course in narrow waters. To enable the oper-
ator to take immediate action should a failure condition occur,
manual operation facilities should be provided in accordance
with the rules. Built in, system redundancy can be required when
dangerous conditions cannot be expected to be counteracted by
manual intervention.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

104 The switchover function to a system with built in redun-
dancy shall be simpleto execute.

105 Redundancy in programmable electronic systems (PES)
shall not be required if an easily accessible and easily operated
back-up system is provided.

106 Adequate filtering of analogue and digital input signals
shall be provided.

107 Software and data necessary to ensure satisfactory per-
formance of the computer system shall be stored in a non-vol-
atile memory (e.g. ROM), or a volatile memory with an
uninterruptible power supply.

108 Accessto the computer's operating system shall be high-
ly restricted, and any alteration of system software after final
inspection and testing on board shall be subject to approval in
advance, by the Society.

E 200 Softwarequality
201 Therelevant software quality attributes are:

— reliability

— safeguard against error and misuse
— fault detection

— fault correction

— fail to safety.

202 Critical software shall be developed and tested accord-
ing to well documented software development methodol ogy.
Software requirement specification, design description, coding
and implementation shall be given consideration, as follows:

A. Softwar e requirement specification

This specification shall clearly and precisely describe the re-
quirements for the software and shall, as a minimum, contain
the following:

a) Input data description, including the required error toler-
ance capabilities of the software.

b) Requirementsfor theindividua functionsto be performed
by the software, including accuracy requirements and re-
quirements for recovery from computation failures, hard-
ware faults, device error, etc.

¢) Requirements for the self-testing and diagnostic capabili-
ties of the software.

d) Requirements for outputs, including presentation and ac-
curacy.

€) Requirements for user-operation (man and machine inter-
face).

The requirements shall be explicitly itemised so that they may
easily be traced back to the software design description.

B. Software design description

The program structure and organisation shall be described and
astandard design representation technique established and fol -
lowed.

The design shall be organised in a"top down” fashion, that is
inahierarchical tree structure, each level of the tree represent-
ing lower levels of detail description of the processing. Tasks
performed at each level should be clearly described.

The programs shall be organised as small, well arranged mod-
ules and their interaction should be standardised and kept to a
minimum. The software design description shall, as a mini-
mum, contain the following:

a) Description of the total program structure, using a stand-
ard design representation technique.

b) Description of inputs, outputs, processing and limitation
of each module.

¢) Memory map giving atotal overview of thelocation of the
programs, e.g. located in main memory, sub-module, in-
telligent terminal or printer, etc., and the programming
languages used to devel op the programmes.

d) Description of priority of program modules.
€) Description of the convention used.
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SECTION 6
SPECIFIC REQUIREMENTSFOR DIFFERENT TYPES OF BRIDGE
EQUIPMENT

A. General

A 100 Scope

101 This section specifies requirements that are specific for
the systems and equipment required to be installed in accord-
ance with Sec.4.

A 200 Application

201 Ships requesting class notation NAUT-OC or NAUT-
AW shall comply with therulesin this section that are applica-
blein relation to the carriage requirementsin Sec.4.

B. Heading Information System

B 100 Compasssystems

101 The compass systems shall conform to appropriate per-
formance standards not inferior to those adopted by IMO.

102 The gyro compass system shall perform continuously
according to its specifications for the latitudes where the ship
isto operate and at the speed the ship will achieve.

103 The Gyro compass system shall be provided with means
for automatic correction of the errors caused by speed and lat-
itude.

104 The two gyro compasses and the distribution system
shall be so arranged that no single failure in power supply or
distribution units may cause loss of heading information to the
repeaters and applicable equipment defined in Sec.4 B200.

105 Gyro compass system dependant on data from position-
ing receivers shall be arranged in such way that failure of one
positioning receiver does not degrade the accuracy of both
gyro compasses.

106 A comparison function between the outputs of two com-
passes shall be arranged. An alarm shall beinitiated when ade-
viation exceeds a pre-set limit.

107 Integration - NAUT-AW

Two gyrocompasses shall be part of the integrated grounding
avoidance system. The two compasses shall be so arranged
that the system automatically employsthe heading information
from the second gyro when, and only when, the signal input
from the selected gyro is missing or identified as invalid (by
the gyro itself) and the signal input from the second gyro is
available and identified as valid (by the gyro itself).

Guidance note:

This automatic function applies to the heading information dis-
tributed to or within the integrated grounding avoidance system
as described in H, but may additionally be used for heading in-
formation distributed to other navigational aids.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

108 Automatic correction - NAUT-AW

The accuracy of the ship's heading used in the integrated sys-
tem for grounding avoidance shall be avalue that has been cor-
rected for any errorstypical to the source of the heading input.
Both gyros shall be provided with automatic correction of the
errors caused by speed and latitude.

109 When the system is included in the integrated alarm
management system, local suppression of audible alarms and

warnings shall be possible in accordance with 1106.

C. Steering Systems

C 100 Genera

101 The steering mode in use shall at all times be unambig-
uously and easily readable on both the navigation and the traf-
fic surveillance workstations.

Guidance note:
The steering modes to be indicated include:

- manual control
- heading control
- track control.

If other modes exist, pertinent indication fulfilling the require-
ment should be provided.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

102 Thedesign of the steering system shall comply with Pt.4
Ch.9 Sec.2.

C 200 Manual steering systems

201 Theheading control system shall conform to appropriate
performance standards not inferior to those adopted by IMO.

202 Ergonomics

Manual steeringtillersshall be designed to turn the ship to star-
board with clockwise movement of the axle of thetiller and to
port by anti-clockwise movement, regardless of the position of
the tiller on the axle. Tillers for follow-up steering (FU) steer-
ing systems shall enableindication of the rudder angle ordered.

Guidance note:

Exemption may be given for steering controls used solely for har-
bour manoeuvring and not for steering the ship. Thisis applica-
ble to vessels with two or more rudders or azipods and engines,
and where the control(s) are used for setting arudder angle only
and not to create arotation. In such case the control should indi-
cate the position of the rudder. Additionally, when the rudders
are used in combined mode a separate tiller fulfilling 202 and
aso being easily distinguishable from the individua tillers,
should be provided.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

203 Override control

The manual override control shall enable instant take-over
from any steering system installed, including heading control
system, track controls system and manual steering. The over-
ride controls shall be clearly marked and protected against ac-
cidental activation.

Guidance note:

Means may be required to ensure that failure in the override fa-
cility does not inhibit steering from bridge.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

204 Rate of turn indicator (ROT)

The rate-of-turn indicator shall conform to appropriate per-
formance standards not inferior to those adopted by IMO.

205 The maximum value on the scale of the rate-of-turn in-
dicator shall be in accordance with the turning ability of the
ship.
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Guidance note:

The rate-of turn-indicator should at least be able to indicate turns
of 90 degrees per minute, and at least 120 degrees per minute if
the maximum speed of the ship is more than 20 knots.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

C 300 Headingcontrol system

301 Theheading control system shall conform to appropriate
performance standards not inferior to those adopted by IMO.

302 Theoff-heading alarm shall not beinitiated when setting
new course reference.

303 Theheading control system shall enable the ship to turn
from one heading to another based on a pre-set radius of turn.

304 Integration — NAUT-AW

To enable an automatic change from track-control to heading-
control, as described in 406, the heading control system shall
enable storage of the next radius of turn and the course to be
steered on the next leg.

305 When the system is included in the integrated alarm
management system, local suppression of audible alarms and
warnings shall be possible in accordance with 1106.

306 The most probable failures are to result in the least crit-
ical of any possible new conditions, that is fail-to-safe.

Guidance note:

The heading control system shall upon any failure while in
course keeping mode put the rudder to the position that will best
possible maintain the pre-set heading order.

The heading control system shall upon any failure whilein ROT
or radius mode put the rudder to the position that will best possi-
ble maintain the pre-set ROT or radius order given. Such data
may be obtained from spiral trias, either full-scale trials or mod-
el test, in accordance with Sec.8.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

C 400 Track control system

401 The track control system shall conform to appropriate
performance standards not inferior to those adopted by IMO.

402 While underway and the track control mode isactive the
status of the planned track is to be given the highest priority as
the order or set point to be attained by the integrated system.
Any set point or limit whether programmed or set, in asub-sys-
tem shall be given alower priority. An alarm or warning as ap-
propriate may be given if limits in sub-systems are exceeded.

Guidance note:

For example, a rudder limit set in the heading control system
shall not prevent the track control system from employing the
rudder needed to stay on track during aturn.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

403 The track control system shall enable the ship to auto-
matically follow a curved track from one course to another
based on a pre-set turn radius.

404 The components of the track control system shall have
facilitiesto detect the most probablefailuresthat may cause er-
roneous system performance.

405 Thesef-check facilities of thetrack control system shall
at least cover the following failure types:

— power failures

— sensor and actuator failures
— communication errors

— computer hardware failures
— software execution failures
— softwarelogical failures.

Guidance note:

Adequate failure detection may be obtained by combining two
mutually independent systems, which together provide the re-
quired failure detection properties. Failure in the rudder angle
transmitter (feedback unit) may be detected using a second inde-
pendent feedback unit for monitoring purposes. Failure in the
rudder order unit (e.g. adeadlocked relay) of the heading control
may be detected by a second output (relay) provided solely for
monitoring purposes and a pertinent safety system should break
the output circuit upon inconsistency between the two outputs.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

406 If thetrack control failsand heading control isstill avail-
able the system design shall provide automatic changeover
from track-control to heading-control mode. The heading con-
trol shall adapt the actual heading as the pre-set heading when
steering on straight legs and adapt the planned radius turn and
the next planned course if the changeover takes place during a
turn.

407 When the system is included in the integrated alarm
management system, local suppression of audible alarms and
warnings shall be possible in accordance with 1106.

D. Speed Measuring System

D 100 Devicetoindicate speed and distance

101 The device shall conform to appropriate performance
standards not inferior to those adopted by IMO.

102 A speed log shall be part of the automatic grounding
avoidance system, when applicable.

103 Any part of the speed measuring system including parts
installed below the waterline shall be easily replaceable when
the ship is afloat.

104 When the system is included in the integrated alarm
management system, local suppression of audible alarms and
warnings shall be possible in accordance with 1106.

E. Depth Measuring System

E 100 Echo sounding equipment

101 The echo sounder shall conform to appropriate perform-
ance standards not inferior to those adopted by IMO.

102 When the system is included in the integrated alarm
management system, local suppression of audible alarms and
warnings shall be possible in accordance with 1106.

F. Radar Systems

F 100 Radar equipment

101 Theradar installation shall:

1) conform to appropriate performance standards not inferior
to those adopted by IMO.

2) providecoverage over the horizon of 360° by installing the
two radar antenna so as to avoid common blind sectors.

102 Szeof radar displays- NAUT-AW

Both radars are to be installed in accordance with the carriage
requirements and shall have a daylight display with a mini-
mum effective diameter of not less than 340 mm. See Sec.4
B60O.

103 Radar feature- NAUT-AW
Wheninstalled on aship requesting class notation NAUT-AW,
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at least one of the radars, shall include the ability to display se-
lected parts of SENC, that is the ECDIS database as specified
for this optional feature in the IMO performance standards for
radars. This radar shall also be able to display the ship's posi-
tion and the route plan used on the ECDIS.

104 It shall be possible to bypass the inter-switch system in
asimpleway in case of failure in the inter-switch.

When theradar systemisincluded in theintegrated alarm man-
agement system, local suppression of audible alarmsand warn-
ings shall be possible in accordance with 1106.

G. Coallision Avoidance System

G 100 Radar with automatic plotting aid (ARPA)

101 Theradar with ARPA shall conform to appropriate per-
formance standards not inferior to those adopted by IMO.

102 Integration to ECDIS- NAUT-AW

Theradar with automatic plotting aid in 101 shall be part of the
grounding avoidance system for transfer of acquired targets, or
full radar video, as required to enable alignment of the elec-
tronic chart to the surrounding waters.

103 When the system is included in the integrated alarm
management system, local suppression of audible alarms and
warnings shall be possible in accordance with 1106.

G 200 Sound reception system
201 Sound reception system

The sound reception system shall conform to appropriate per-
formance standards not inferior to those adopted by IMO.

202 Sound intensity

The sound intensity of the amplified signal from the sound re-
ception system, measured at the workstation for traffic surveil-
lance and manoeuvring with all bridge windows and doors
closed, shall not be lower than the sound intensity which is
measured on open deck from the same signal source, or 10
dB(A) above the bridge noise level, whichever is greater.

203 When the volume control of the sound reception system
is adjusted in accordance with 202, external noise caused by
wind or shipborne fans and other equipment, and internal noise
inthe amplifier shall not cause discomfort to bridge personnel,
that is the noise level should not exceed 62 dB(A)/1m, see
Sec.3 A402.

H. Grounding Avoidance System

H 100 General functions
101 Automatic grounding avoidance system— GAS
The grounding avoidance system shall facilitate functionsthat:

— enable planning of a safe route

— enable automatic steering of the ship along the pre-
planned route

— detect danger of grounding related to time and distance

— enable safe automatic back-to-track functions after devia-
tion from the route

— provide sufficient monitoring and safe second mode of op-
eration to avoid that system failures leads to critical situa-
tions.

102 Functions of GAS

The functions of the automatic grounding avoidance system
shall:

a) ensurethat the route is planned in navigable waters by:

— enabling planning in an ECDIS or on paper charts for
transfer to an ECDIS if electronic navigational charts
(ENC) are not available for the watersto be navigated.

b) ensure that the watch officer has full control of all the
functions he isresponsible for in all types of waters by:

— enabling continuous visual and automatic monitoring
of own ship's position in relation to chart and radar in-
formation, planned route and other ships

— displaying radar targets or full video on the ECDISfor
continuous visual monitoring of the accuracy of the
electronic chart

— displaying electronic chart information on the radar
display to be used for collision avoidance functions,
enabling continuous visual monitoring of own ship's
and other ships' position in relation to both the danger
of collision and danger of grounding.

¢) ensure that the ship automatically follows the planned
route in any type of waters by:

— providing automatic adjustment of the steering in re-
lation to the planned route, both on straight courses
and during the turns from one course leg to the other.

d) ensurethat the watch officer can easily monitor therelia-
bility of the automatic grounding avoidance system and
the performance of its functions by:

— displaying nautical information, operational status
and ongoing and future changeson an individual mon-
itor providing situation awareness and saf e conning of
the ship

— enabling continuous visual monitoring of the sensor
input data to the system and the response on the data
received, the operationa status regarding heading,
speed, turns, cross track distance, remaining time and
distance to next turn, the upcoming radius of turn, the
course and distance of the next leg and other relevant
information. See 600.

€) ensurethat all types of systemfailures have consistent fail -
to-safe mode, preventing critical situationsto occur by:

— safeguarding that the actual heading is maintained by
the system in heading control mode, and that the
present course change is completed

— enabling instant manual take-over of automatic steer-
ing functions or automatic changeover to redundant
component.

f) ensure that reliability of both the technical part and the
human part of the bridge system are continuously moni-
tored to avoid that sudden change of the operating condi-
tions causes a critical situation by:

— initiating alarms if there is danger of collision or
grounding, or if equipment or systems fail or if the
watch officer does not take instant action on an initi-
ated alarm

— transferring automatically any alarm that is not ac-
knowledged in order to get another qualified naviga-
tor to the bridge instantly.

g) ensurethat the human part of the system, thewatch officer,
has the knowledge and skill required for safe and efficient
operation of GAShy:

— requiring that the system supplier provides a training
course comprising norma operation and failure
modes of both the GAS and the individual equipment
included in the integrated system
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— requiring that the watch officer holds a certificate of
competenceissued by the system supplier or by amas-
ter that has completed the training and obtained suffi-
cient practical experiencein using the system.

H 200 System configuration

201 Thegrounding avoidance system shall steer the ship au-
tomatically along the pre-planned route with the accuracy in
metres equal to the ship’s breadth to either side of the course
line under calm weather conditions with minor effect of cur-
rents/tidal streams. To enable this, the integrated system shall
comprise the following main systems:

— aposition-fixing system that includes afilter to ensure ap-
propriate integrity and smoothing of position jumps

— an ECDISfor route planning and monitoring

— aradar system interfaced to ECDIS for transfer of radar
targetsor full video and reception of theroute and chart in-
formation

— atrack control system for steering the ship along a pre-
planned route consisting of straight course legs and curved
tracks with radius turns from one course leg to the next.

202 Equipment to be integrated — NAUT-AW

The design and installation of the GAS shall comply with the
requirements of Pt.4 Ch.9.

The following main components shall be part of the integrated
system for automatic grounding avoidance:

— two independent global positioning systems
— ECDIS

— radar

— track control system

supported by input information of:

— heading from a gyro system
— speed from a speed log

assisted by:

— aconning information display system
— an alarm management system, including a system for
watch monitoring and transfer of alarms.

203 One of the global positioning systems being part of the
integrated system shall be DGPS. The other system shall be
GLONASS or a combined DGPS/GLONASS. Alternatively,
the second position system may be a deduced reckoning sys-
tem, continuoudly calculating the position from heading and
speed input. The position fix used by the system shall be afil-
tered position based on the independent positioning systems
installed.

204 Theradar system shall at least provide acquired contacts
to the electronic chart for accuracy checking and alignment of
the chart.

Guidance note:

If the radar system interfacing with ECDI S enables superimposi-
tion of an appropriate electronic chart for route monitoring, then
this unit may serve as the control unit for the integrated system,
while therole of ECDIS may be route planning and supply addi-
tional chart information when required during the voyage.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

H 300 System reliability
301 Systemreliability - GAS

The system shall have sufficient built-in redundancy and fail-
to-safe mode of operation to ensure safe route keeping, and
shall facilitate technical monitoring of critical functions and
enable manual monitoring of the automatic functions.

302 Replacement of integrated components

It shall only be possibleto configure the GAS by the use of ap-
proved software, equipment and sensors. If manual or auto-
matic selection of other components replaces any of these
parts, then they shall be of the same quality and approved for
that purpose. See also Guidance note to 304 c).

303 Theintegrated system shall include an algorithm or oth-
er approved means to detect unreliable positions; help avoid-
ing position jumps and improves the integrity of the position
used by GAS.

304 System malfunction - fail-to-safe - GAS

Andarm shall beinitiated if amalfunction of the GAS occurs.
The alarm is to be included in the alarm and warning transfer
system specified in 1300. Malfunction of the GAS shall result
in the least critical of any new condition (fail- to-safe).

a) Alarms from detection of inappropriate watch keeping or
system failures, and operational warnings shall be incor-
porated in the alarm and warning transfer system specified
in 1300.

b) To ensure the attention and awareness of the navigator at
course changes, the system shall initiate a pre-warning
alarm at between 3 and 5 minutes and 30 s before the ar-
rival at the wheel-over line. Any pre-warning not ac-
knowledged within 30 s shall be transferred to the master
and a back-up navigator if selected.

¢) At loss of input from any sensor or equipment required,
and at other type of system failures degrading the system
performance, the GAS shall immediately abandon the
track-keeping mode and automatically change to heading-
control mode, if still available.

Guidance note:

When equipment or sensors qualified for GASfail, these may be
automatically replaced by sensor providing information that de-
viates in quality for a fallback period of maximum 10 minutes,
before the track-keeping mode is abandoned.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

d) At automatic change from track-control to heading-con-
trol mode, the heading control shall adapt the actual head-
ing when on straight course legs, and the planned radi us of
turn and the new course if the change-over occurs during
aturn.

€) If heading-control mode is not available, the system shall
be prepared for instant manual take-over of steering by the
navigator using the override control.

f) When the system failure requires a change to manual
steering, the rudder angle shall be maintained until manual
steering is effected.

0) If thequality of thefiltered position used by GAS and pre-
sented on ECDIS is not accepted by the system, then this
is considered a malfunction condition of the GAS. The
alarm to be initiated shall be included in the alarm man-
agement system.

305 The design and installation of the GAS shall comply
with the relevant requirements of Pt.4 Ch.9.

H 400 Position-fixing systems

401 The shipborne position-fixing equipment shall conform
to appropriate performance standards not inferior to those
adopted by IMO.

402 Both installed satellite assisted electronic position-fix-
ing systems shall enable automatic detection of cross-track-er-
ror and shall be provided with a Receiver Autonomous
Integrity Monitoring (RAIM) algorithm, or equivalent Fault
Detection and Exclusion (FDE) algorithm.
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403 The equipment shall provide position fixes within the
accuracy standard to which the radio navigation system is de-
signed.
Guidance note:
Theaccuracy of aposition fix involvesboth fixed and random er-
rorsand can only be determined in terms of probability. The 95%
probability figures should be used to describe the accuracy of the
position fixes derived by the position-fixing equipment.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

404 The electronic position-fixing receivers shall be able to
transfer alarms and warnings to the central alarm panel.

405 When being part of the integrated alarm management
system, local suppression of alarms and warnings shall be pos-
sible in accordance with 1106.

406 Thee€lectronic satellite position-fixing receivers shall be
able to track aminimum of 6 satellites simultaneously.

407 The antenna shall be able to receive the GNSS signals
and provide the GNSS receiver with a navigation signal with
signal strength equal to, or better, than that required in the
equipment specific performance standard as minimum acqui-
sition and tracking thresholds. The S/N ratio in the navigation
signal, as supplied from the antenna, must be in a range suita-
blefor the GNSS receiver in question, and better than the min-
imum acquisition and tracking thresholds as encountered
under normal conditions.

408 The antenna gain pattern shall be omni-directional with
high sensitivity for elevation angles above 5°. Effective means
for inference mitigation (special consideration should be given
to the specific interference sources found on ships) and muilti
path rejection, should beincorporated in the antenna and/or re-
ceiver.

409 DGPS- NAUT-AW

Both satellite position-fixing receivers shall be capable of re-
ceiving and decoding of differential data broadcasted for nav-
igational purposes by maritime radio beacons.

410 Thequality of theintegrated position-fixing system shall
be monitored. If the quality of the position-fixing system is
lower than an acceptable limit, awarning shall appear.

411 The system shall enable transfer of the planned route to
the electronic chart system at front workstation.

Guidance note:

The accuracy check of electronic chartsto be used in addition to
paper charts may be done by factual navigation of the waters (on-
ly accepted for shipsin regular trade) or by comparison with pa-
per charts.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

H 500 Electronic chart display and infor mation system
(ECDIS)

501 The ECDIS shall conform to appropriate performance
standards not inferior to those adopted by IMO.

502 Position surveillance

An ECDIS with an appropriate database for the waters to be
navigated, or other approved means that enables safe route
monitoring and efficient grounding avoidance functions shall
be part of a grounding avoidance system.

503 It shall be possibleto adjust the displayed chart for geo-
graphical inaccuracies by comparing the position of radar tar-
gets with their position in the chart and harmonise
discrepancies by adjusting the chart.

504 Route planning functions - NAUT-AW

The ECDIS required in 202 shall also serve the functions re-
quired for route planning prior to the voyage. When ECDIS

with back-up isinstalled, the system can also be used for route
planning during the voyage.

505 Interimroute planning solution — NAUT-AW

If ECDIS charts (SENC) for the watersto be navigated and pa-
per charts are the only legal chart system, an interim solution
meeting the basic requirements for safe route planning can be
accepted. See Sec.2 C500.

Guidance note:

The accuracy check of electronic chartsto be used in addition to
paper charts may be done by factual navigation of the waters (on-
ly accepted for shipsin regular trade) or by comparison with pa-
per charts.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

H 600 Conninginformation display
601 Visual monitoring of GAS performance

The conning information display system shall present status
information on all input values used by the integrated ground-
ing avoidance system, and ongoing and upcoming course and
turn orders.

602 Basic requirement

Information required for efficient monitoring of the automatic
navigation and track-keeping functions, and safe performance
of primary functions, shall be systematised and displayed for
easy and continuous viewing from the positions where naviga-
tion and harbour manoeuvring are performed. |nformation not
related to safe navigation and manoeuvring shall be avoided.

603 Presentation of information

To enable easy viewing, the conning information display shall
utilise graphical display technique and locate relevant sensor
input data appropriately around and on a symbol illustrating
own ship.

604 Types of conning information to be displayed
Theinformation to be displayed shall comprise:

— present orders

— corresponding sensor input data and feed-back

— the status of navigation and manoeuvring situation contin-
uously

— the upcoming (next) orders to be effected

— remaining distance and time to next orders.

Additional sensor input data related to the navigation and ma-
noeuvring of the ship may be included.

605 Specific conning information to be displayed
Theinformation shall be systematised in categories for:

a) Present orders:

— course

— when turning; turn radius (ongoing turn) and the con-
sequential rate of turn related to planned speed

— rudder angle

— route-keeping (set off-track limit).

b) Corresponding sensor input data and relevant information
providing operational status:

— heading (and system in use - gyro 1, gyro 2)
— turnrate

— rudder angle

— speed:

— through the water
— over ground
— athwart ships

— propulsion
— propeller revolutions
— pitchindication, when relevant
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— thruster indication, when relevant
— distance to wheel over point

— timeto wheel over point

— off-track distance

— bearing to wheel-over point.

¢) Next ordersto be effected and relevant information:

— turn radius (TO-waypoint)

— next track course

— distance of the next leg

— timeto sail the next leg at present speed

— remaining distance and time to execution of next or-
ders.

d) Additional relevant information:

— wind speed and direction
— water depth

— distance to destination
— ETA destination.

|. Bridge Alarm Management

|1 100 General

101 The alarm management system shall conform to the ap-
propriate IMO resolutions and relevant requirements in Pt.4
Ch.9.

102 Bridge aarms and warnings shall be centralised in one
common panel or screen on the bridge enabling easy identifi-
cation of the source of the alarm and rapid cancellation of the
audible alarm.

103 The bridge alarm system shall provide visual and audi-
ble indication of system and equipment malfunction, opera-
tional warnings related to risk of grounding and collision and
improper watch-keeping in one central panel. The alarm sys-
tem may be part of a computerised system and presented on a
screen.

104 The indications displayed on the alarm panel shall be
continuously available and readable when the navigation sys-
tems are in operation.

105 It shall be possibleto cancel the audible alarm on the in-
dividual equipment and the corresponding alarm at the central
alarm panel by a single operator action.

106 Permanently inhibiting alarm units shall not be possible.
Manually inhibiting local audible alarms may be accepted
when thisis clearly indicated and the unit is part of the alarm
management system.

Guidance note:

Suppressing local audible alarms manually may be done by
means of an on and off switch located on or close to the equip-
ment or by other means, for example electronically. The off-po-
sition should enable suppression of the audible alarm when the
equipment is part of a central alarm system and the on-position
should engage the local alarm when the equipment serves as a
stand-al one unit.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

107 The main alarm system shall be continuously powered
and shall have an automatic changeover to a stand-by power
supply in case of loss of normal power supply.

1 200 Central alarm panel

201 The central alarm system shall enable visual indication
of alarms and warnings initiated by systems and individual
equipment serving primary bridge functions performed during
the voyage. The central alarm system shall at least include sys-
tem failure alarms and operational warnings initiated by the
following equipment and systems:

— system for detection of operator disability
— collision avoidance system

— grounding avoidance system

— heading monitoring system.

This will normally incorporate the following individua sys-
tems and equipment:

— watch monitoring system
— heading information system
— radar and ARPA

— GPS

— ECDIS

— gpeed log

— echo sounder.

To be considered case by case:
engine watch alarm panel. *

*  Not required if the alarm presentation issimilar to the central alarm panel

and located in the same console. Otherwise, a visual indication on the
navigation panel may be required.
202 Acknowledgement of an alarm at either the instrument
or the alarm panel shall cancel the audible warning at both
Sources.

203 Cancellation of the visual warning on the alarm panel
shall only be possible at the instrument.

| 300 Alarm and warning transfer system

301 Alarmsand warnings shall beinitiated and automatical -
ly transferred to specific locations, in order to aert another
qualified navigator, if the watch monitoring system indicates
that the bridge is unmanned or that proper action is not being
taken to avoid the danger of collision or grounding.

302 Alarms or warnings that are not acknowledged, neither
on the individual equipment nor on the central alarm panel,
shall be transferred from the bridge to alert the master and a
back-up navigator if appointed.

Guidance note;

The alarms and warnings may be transferred by means of either

awireless system or by afixed installation to certain areas on the
ship.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

303 Alarmsand warningsincluded in the alarm transfer sys-
tem shall always be transferred by a fixed installation to the
following areas:

— master's cabin

— master's office

— officers office

— officers mess

— officers day room

— other relevant public areas.

Guidance note:

From the areas accepting transfer of alarmsit should be possible
for a person to reach the bridge within 2 minutes.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

304 In addition to the locations listed in 303, it shall be pos-
sible to include any of the cabins of the watch officersin the
fixed alarm transfer system by selection. Buzzers, not enabling
cancelling of the sound, shall be installed in the locations re-
quired outside of the wheelhouse.

305 Acknowledgement of alarms and warnings (cancelling
the sound) shall only be possible from the bridge.

306 The time allowed for the acknowledgement of alarms
and warnings shall be as short as possible, taking into account
the time required for moving from a distant position on the
bridge to the alarm or warning requiring acknowledgement.
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The time allowed for acknowledgement of alarms and warn-
ings shall not exceed 30 s. From at least 15t0 30 sof the30 s
period, both visual and audible alarm shall be given.

307 Theaarmand warning transfer system shall be provided
with alockable on and off switch, to which only the master has
the key.

| 400 Watch monitoring system

401 Unattended bridge and danger to navigation caused by
operator disahility, traffic or improper course keeping in rela
tion to planned route shall be monitored.

402 The watch monitoring system shall incorporate the fol-
lowing operational modes:

— Automatic (Automatically brought into operation whenev-
er the ship'sheading or track control system is activated
and inhibited when this system is not activated)

— anual ON (In operation constantly)

— Manual OFF (Does not operate under any circumstances).

403 The watch monitoring system shall detect operator disa-
bility and verify that the bridge is manned and indicate that the
officer of the watch is aert. Detection of irregularities shall be
transferred to another qualified navigator by the alarm transfer
system. The system for verification of operator alertness shall
monitor that the bridge is manned at all times and that actions
aretaken on alarm conditions and operational warningsinitiat-
ed by systems essential for safety of navigation. To serve these
functions, the system shall enable;

— detection of operator disability
— transfer of alarms not acknowledged to specific locations
in order to alert another qualified navigator.

System requirements

a) A system based on automatic and continuous detection of
operator movements shall initiate a warning if no move-
ments are detected within an interval that may be adjusta-
bledown to not lessthan 3 minutes and up to not more than
12 minutes.

b) A system based on periodic verification requiring manual
reset within pre-set intervals, shall be adjustable down to
not more than 3 minutes and up to 12 minutes in steps of
not more than 3 minutes. The interval shall not be adjust-
able to more than 12 minutes.

404 Themonitoring system for detection of operator disabil-
ity shall not cause undue interference with the performance of
primary bridge functions while the ship is under way.

a) If the monitoring system is based on interval checking, it
shall be automatically reset by the acknowledgement of
any warning or alarmin the transfer system and by normal
operation (e.g. use of keyboard and/ or trackball) of thera-

dar and ECDIS installed at workstations for navigation
and traffic surveillance.

b) The acknowledgement button(s) shall be installed as re-
quired in Sec.2 at the workstations for navigation and traf-
fic surveillance conning and docking operations.

¢) Themonitoring system shall incorporate advance warning
of the expiry of the interval. The advance warning time
shall beincluded in the pre-set interval.

405 The monitoring system shall be designed to prevent un-
authorised or inadvertent operation.

a) The system shall be designed and installed so as to ensure
that only the master has access to the operational mode
switch key and the device for adjusting the intervals if ap-
plicable.

b) A prolonged press on an acknowledgement button shall
not reset the time interval continuously and extend the ac-
knowledgement time.

¢) Reset of the monitoring system interval (i.e. by manual re-
set devices and/ or motion detectors) shall only be possi-
ble from locations providing proper look-out on the
bridge.

406 It shall be possible for the navigator to initiate the alarm
transfer system instantly in order to al ert another qualified nav-
igator. The alarm shall be transfered to locations specified in
paragraphs 1303 and 1304. The alarm transfer system may be
initiated by a prolonged press on an acknowledgement button
or by an individual push-button.

407 Acknowledgement of the alarm transfer system (silenc-
ing of buzzers) shall only be possible from the bridge.

408 The watch monitoring system shall be part of the alarm
transfer system.

J. Nautical Internal Communication Systems

J 100 External communication equipment

101 Within the bridge area, provisions shall be made for the
installation of at least two VHF radiotelephone stations.

J200 Internal communication equipment

201 The battery lesstel ephone system shall meet the require-
mentsin Pt.3 Ch.3 Sec.11.

202 The public address system shall meet the requirements
in Pt.3 Ch.3 Sec.11.

203 The automatic telephone system shall meet the require-
mentsin Pt.3 Ch.3 Sec.11, including the requirement for prior-
ity function for the extensions installed in the wheelhouse and
the engine room.
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SECTION 7
MAN AND MACHINE INTERFACE

A. General Requirements

A 100 Application

101 Ships requesting class notation NAUT-OC or NAUT-
AW shall comply with the rules in this section. The section
gives requirements for the user interface to ensure a safe and
efficient operation of the systemsinstalled according to thefol-
lowing objectives:

— controlled work load adapted to the user(s) in all modes,
including for system degradation

— ensure fast and correct decisions

— ensure fast and correct user actions

— avoid unnecessary stress.

102 All instruments shall be logically grouped according to
their functions within each workstation. Their location and de-
sign shall give consideration to the physical capabilities of the
human operator and comply with accepted ergonomic princi-
ples.

103 The amount of information presented in conducting the
varioustasks, including the methods of displaying theinforma-
tion needed, shall give consideration to the capabilities of the
human operator, in regard to perception and the processing of
available information.

B. Instrument L ocation and Design

B 100 General

101 Instruments or displays providing visual information to
more than one person shall be located for easy viewing by all
users concurrently. If thisis not possible, the instruments or
displays shall be duplicated. See Pt.4 Ch.9 Sec.6 A.

102 The method of presentation shall ensure that the instru-
ment datais clearly visible to the observer at a practicable dis-
tance in the light conditions normally experienced on the
bridge by day and by night. All menus and displays shall pro-
vide a self-explanatory interface to the user.

103 The operation of acontrol shall not obscure indicator el-
ements where observation of these elements is necessary for
adjustments to be made.

B 200 Location

201 Instruments shall be readable from the operating posi-
tion of the workstation they are providing information to.

202 Instruments meant to be operated or fitted in connection
with controls shall be readable from a distance of at |east 1000
mm. All other instruments shall be readable from a distance of
at least 2000 mm.

Guidance note:

Character height in mm should be not less than 3.5 times the
reading distancein m. Letter width should be 0.7 times the | etter
height, e.g.:

Character height for reading distance2m:  2x3.5=7mm

Character width for letter height 7 mm: 7x0.7=4.9,
i.e.5mm

Resulting minimum character size: 7 mmx 5 mm.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

203 Each instrument shall be placed with its face normal to
the navigator'sline of sight, or to the mean value if the naviga-
tor'sline of sight varies through an angle.

204 Controlsor combined controls or indicators shall bevis-
ually and tactually distinguishable from elements, which only
indicate.

Guidance note:

Rectangular buttons should be used for control elements, and
round lights for indicator elements.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

205 Instrumentsshall be designed to facilitate consoleinstal -
lation and mounting in a group with instruments of other
makes.

Guidance note:

The instruments should have a square or rectangular frame of a
dimension to fit consol e cut-outs based on internationally recog-
nised standards. This does not imply that the instrument display
itself hasto be rectangular.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

B 300 Design

301 When designing the layout of control and display devic-
es, consideration shall be given to the user interface. Attention
shall be paid to the significance of human factorsin a critical
condition. Graphical information systemsareto contain all rel-
evant functions for safe operation and shall be easy to under-
stand and operate.

302 All instruments shall be designed to permit easy and ac-
curate reading by day and by night.

Guidance note:

a) Quantitative and comparative readings should be presented
by means of:

- digital counter, if subject to rare changes

- clockwise moving index on circular scale or horizontally
moving index on linear scale, if subject to frequent
changes.

b) Qualitative readings should be presented by means of:

- vertically moving index on linear scale to indicate trend
changes

- clockwise moving index on circular scale to indicate
speed changes.

¢) Control readings should be presented by means of:

- movingindex on circular scale, preferably with the index
in the 12 o'clock position for normal readings

- for anindex moving relativeto acircular scale, the index
should move clockwise (or the scale anti-clockwise) for
increased 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 increased readings.

There may be specia cases where these guidelines do not apply,
e.g. where the readings may be positive or negative, or where
depth isindicated.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

303
sign.

Instrument letter type shall be of simple, clear-cut de-
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Guidance note:

a) Internationally used and recommended letter typeis Helvet-
icamedium. However, light-emitting diode text matrices are
acceptable.

b) Indescriptive text, lower case |etters are easier to read than
capitals.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

304 The purpose of each control and indicator shall either be
clearly illustrated by symbols where standard symbols have
been internationally adopted or indicated by alabel in English.

305 Operational controls shall be easily accessible and easy
to identify.
306 The shape of mechanical controls shal indicate the
method of operation of the control.

Guidance note;

Rotary finite-position controls (e.g. stepping switches) should
have toggles or levers, whereas rotary continuous position con-
trols (rheostats) should have knobs or wheels, except the steering
control.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

307 Theposition, function, allocation and purpose of control
elements, as well as the function and layout of indicator ele-
ments, shall be logically co-ordinated.

Guidance note;

Positioning according to functions should be in accordance with
IEC 447 "Standard directions of movements for actuators which
control the operation of electrica apparatus’.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

308 The presentation of graphic or mimic diagrams shall be
in accordance with ergonomic principles and easy to under-
stand and operate. The status of the information displayed shall
be clearly indicated.

Guidance note:

This applies to for example indications not being updated or an

indication of an inhibited alarm.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

309 Inadvertent operation of acomputer-based bridgeinstru-
ment shall not cause any loss of data, damage of programmes
or malfunction of the system.

C. Hlumination and Individual Lighting of
Instruments

C 100 General

101 All illumination and lighting of instruments, keyboards
and controls shall be adjustable down to zero, except the light-
ing of warning and alarm indicators and the control of dim-
mers, which shall remain readable.

C 200 Illumination

201 To avoid unnecessary light sources in the front area of
the bridge, only instruments necessary for the safe navigation
and manoeuvring of the ship shall be located in this area.

202 Instruments shall be designed and fitted to minimise
glare or reflection and prevent being obscured by strong light.
Guidance note;

All instruments should be placed in position relative to the oper-
ator, taking into consideration the surrounding light sources.
Where a transparent cover is fitted over an instrument, it should
be designed to minimise reflection.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

203 Theinformation presented shall be clearly visible to the
user and permit easy and accurate reading at a practicable dis-
tance in the light conditions normally experienced at the loca-
tion of the workstation by day and by night.

204 Indicator lights and the illumination of al instruments
shall be designed and fitted to avoid unnecessary glare or re-
flection, or the instruments being obscured by strong light.

Guidance note:
For the illumination of displays, red light (wave length 620 nan-
ometres or higher) should be used.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

205 Operator keyboards and other functional controls shall
beilluminated to ensure ease of operation inthedark. Night vi-
sion shall be secured by considering the following:

a) Warning and alarm indicators are to show no light in nor-
mal position (indication of a safe situation). All instru-
ments shall be fitted with permanent internal or external
light source to ensure that all necessary informationisvis-
ible at al times.

b) Meansshall be provided to avoid light and colour changes
upon, e.g. start-up and mode changes, which may affect
night vision.

c) All information shall be presented on a background of
high contrast, emitting aslittle light as possible by night.

Guidance note:

All ship's bridge instruments should show a light text on a dark
non-reflecting background at night. The contrast should be with-
in 1:3 and 1:10.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

206 Meansfor adjusting the display and keyboard brightness
shall be provided.

207 Warning and alarm indicators shall be designed to show
no light in normal position that isindication of asafe situation.
Means shall be provided to test the lamps.

Guidance note:

Alarm indicator lights should be equipped with red lights of

wavelength 620 nanometres or higher.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

208 Each instrument shall be fitted with an individual light
adjustment. In addition, groups of instruments normally in use
simultaneously may be equipped with common light adjust-
ment.

209 Colour coding of functions and signals shall be in ac-
cordance with 1SO 2412 "Shipbuilding: Colours of indicator
lights".

Guidance note:

Table A4 in SO 2412 lists recommended colour codes for sys-

tem functions.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

D. Requirementsfor the Man and Machine Dia-
logue of Computer-based Systems

D 100 Genera

101 The man and machine dialogue of a computer-based
system shall enable the operator to perform histasks asintend-
ed in an efficient and user-friendly manner.

Guidance note:

The following criteria should be considered:
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b)

0)

d)

e

It should be up to the operator to start, interrupt, proceed and
end adialogue.

The system should enable an individual way of carrying out
the different operations in a dialogue. The sequence of the
operations should, to a minimum extent, be fixed.

At any stage in adialogue, it should be possible for the op-
erator to summon the help function with a single operator
action. The help function should be able to provide the op-
erator with relevant help information related to the contents
of the dialogue as well as the way of carrying out the dia-
logue.

If the operator provides the system with insufficient input,
the system should request the continuation of the dialogue
by means of clarifying questions. Under no circumstances
should the system end the dialogue.

It should be possible for the operator to interrupt the dia-
logue, ater data and continue the dialogue in the updated
state.

f)

9)

h)

It should be possible for the operator to recognise whether
the system is busy executing an operation, or waiting for ad-
ditional operator action. When executing time consuming
operations, the system should provide the operator with a
clear and unambiguous symbol or text.

Terms used in adialogue should be adapted to the users op-
erating the system. Abbreviations and terms used in elec-
tronic data processing should be avoided.

The system and the dialogue should be clear and consistent
to the user. Similar operations should be performed by sim-
ilar operator actions, and experiences from similar opera-
tions should simplify the operator's learning process when
he is confronted with unknown functions (transfer effect).

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
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SECTION 8
SHIP MANOEUVRING INFORMATION

A. General

A 100 Scope

101 This section gives requirements for the trials for deter-
mining the ships manoeuvring characteristics as well as the
form and content of information about such characteristics.

102 Information about the ship’s manoeuvring characteris-
tics shall be provided and presented as specified in IMO Res.
A.601(15) “Provision and display of manoeuvring information
on board ships’.

103 Thetrias for providing manoeuvring information shall
be performed as specified in IMO Res. MSC 137(37) " Stand-
ards for ship manoeuvrability" and MSC/Circ.1053 "Explana-
tory notes to the standards for ship manoeuvrability".

A 200 Application

201 Shipsrequesting class notation NAUT-AW shall be pro-
vided with information about its manoeuvrability fulfilling the
reguirements of this section.

A 300 General

301 Information about the ship's manoeuvring characteris-
tics enabling the navigator to safely carry out manoeuvring
functions shall be provided and presented as specified in the
Annex to IMO Res. A.601(15), comprising:

— pilot card
— wheelhouse poster
— manoeuvring booklet.

302 Themethod of identifying the manoeuvring characteris-
tics of the ship is subject to approval. The results of individual
tests, trials and estimations shall be submitted for information.

A 400 Manoeuvring information

401 Beforebeing assigned classnotation NAUT-AW, thein-
formation on the manoeuvrability of the ship shall be estab-
lished for two loading conditions, whereof information for at
least one condition shall be established from full scale testing.

Guidance note:

Full scale testing may be replaced by scale model test and/or
computer prediction using mathematical models as described in
IMO Res. MSC 137(76) "Standards for ship manoeuvrability"
and M SC/Circ. 1053 "Explanatory notesto the standards for ship
manoeuvrability”. In this case, full scale tests should be carried
out as found necessary, on a case by case basis, to validate these
results.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

402 Information on the manoeuvrability of the ship not cov-
ered by the original data shall be compiled as experience is
gained in manoeuvring the ship under different operating con-
ditions.

403 Additional information compiled on the manoeuvring
characteristics shall be registered in the manoeuvring bookl et
and the wheelhouse poster when applicable.

A 500 Sister ships

501 For ships built in series according to identical drawings
and parameters, only one ship of the series shall have to under-
take a complete trial program according to this section. The
other ships of the series can adopt the information from these
trials provided a reduced trial programme is satisfactory com-
pleted.

502 A sister ship shall makethe following full scaletrialsfor
demonstrating that its manoeuvring characteristics are identi-
cal to the first ship:

— speed trial at full speed ahead

— stopping trial from full speed ahead

— turning circle trials at full speed ahead to both port and
starboard, both followed by apull out trial.

Guidance note:

Except from the pull out trial, the characteristic parameters
should be within 15% of the parameters obtained from the first
ship. If not, performance of the complete trial program may be
required.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

503 All information, which is duplicated from a sister ship
shall be marked with a statement to this effect together with the
identification of the sister ship.

B. Provision of Manoeuvring I nformation

B 100 General

101 Information regarding the ship's manoeuvring character-
istics shall be provided to give the navigator the best presump-
tion in selecting the correct speed and rudder angle relative to
the prevailing conditions and intended manoeuvre.

102 The manoeuvring characteristics shall include the speed
ability, stopping ability, turning ability, course change ability,
low steering ability, course stability and the effect of auxiliary
manoeuvring devices. Rational man-overboard rescue ma-
noeuvre shall be specified.

103 The manoeuvring trials shall be conducted in the calm-
est weather conditions possible.

104 The turning circle test results shall be used to measure
the magnitude and direction of current. The ship’strack, head-
ing and the elapsed time should be recorded until 720° change
of heading has been completed.

105 Recordings should be made with a sample frequency of
at least 0.2 Hz. The accuracy of the positioning system should
be better than 10 m, 95% confidence level.

B200 Speed ability

201 Information about speed ability in terms of the actual
speed potentia of the ship at various engine settings shall be
provided. Trials shall be performed at three engine settings
identifying the percentage used for the maximum continuous
power rating, (MCR):

— at full speed ahead
— at half speed ahead
— at slow speed ahead.
B 300 Sopping ability

301 Information about the ship's stopping abilities shall be
provided. Trials shall be made from aniinitial full speed ahead
and with application of the following astern powers:

— constant full astern power
— with propulsion and engine stopped.

B 400 Turning ability
401 Information about the ship'sturning ability at full speed,
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from full speed with engines stopped and when accelerating
from rest to full speed ahead shall be provided. Turning trial
runs shall be made to port and to starboard:

— using maximum rudder angle without changing engine
control settings from initial full speed ahead

— from an initia full speed ahead and then stopping the en-
gine at the start of the turn (coasting turn)

— from initial standstill with propeller stopped and applying
half speed ahead using maximum rudder simultaneously
(accelerated turning trial).

B 500 Coursechangeability

501 Information about the ship'sinitial turning ability at var-
ious rudder angles shall be provided for full and slow speed sit-
uations. Zigzag trials shall be made to port and to starboard for
rudder anglesequal to 10° and 20° for conventional rudder sys-
tems.

B 600 Low speed steering abilities

601 Information about the lowest constant engine revolu-
tionsor lowest pitch control setting at which the ship can safely
be steered in ballast and loaded conditions shall be provided.

B 700 Coursestability

701 Information about the course stability of the ship shall be
provided. A pullout trial shall be made to port and starboard. A
spiral tria shall be made if the pullout tria indicates that the
ship is unstable.

B 800 Auxiliary manoeuvring devicetrial

801 Information about the performance and effect of auxilia-
ry devicesinstalled in order to improve the manoeuvring abil-
ities of the ship shall be provided. The following trials to
establish the performance and limitations of such manoeuvring
devices shall be carried out with the ship at:

— standstill, the time required to turn the ship 90° to each
side at full thrust should be registered

— initial standstill and full thrust, the forward speed at which
the device ceases to be effective should be registered.

B 900 Man-overboard rescue manoeuvre

901 Information about the performance of an effective man-
overboard rescue manoeuvre shall be provided. Manoeuvring
tests to establish the most effective manoeuvre procedure in
case of man over board shall be carried out.

Guidance note:

For large ships and ships with conventional rudder systems, the
manoeuvres required to perform an efficient Williamson turn
shall be established.

Theinitial test turn being to apply 15° rudder until a course devi-
ation of 60° has been achieved and then apply 35° rudder to the
opposite side to arrive at the opposite course. The course devia
tion angle or rudder angles should be adjusted and retested until
the vessel returning track is within 50 meters from the origina
track.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

C. Presentation of Manoeuvring Infor mation

C 100 Pilot card

101 A pilot card shall provide the pilot with information on
the current condition of the ship with regard to itsloading con-
dition, propulsion and manoeuvring equipment and other rele-
vant equipment and be available on the bridge at each port call.

Guidance note:

An example of information content and layout of a pilot card is
givenin IMO Resolution A.605(15), Appendix 1.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

C 200 Wheelhouse poster

201 A summary of manoeuvring information on the ship
shall be worked out in the format of a wheelhouse poster.

Guidance note:

An example of information content and layout of a wheelhouse
poster isgiven in IMO Resolution A.601(15), Appendix 2.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

202 The wheelhouse poster shall be permanently displayed
in the wheelhouse. It shall contain general particulars and de-
tailed information describing the manoeuvring characteristics
of the ship, and be of sufficient size to ensure ease of use.

203 The wheelhouse poster shall be marked with awarning
that the manoeuvring performance of the ship may differ from
that shown on the poster due to environmental, hull and load-
ing conditions.

204 A diagram showing the double turn circle of 720° and
supplementary data demonstrating the effect of drift registered
at the performance of the manoeuvring tests shall be available.
See B104.

C 300 Manoeuvring booklet

301 The manoeuvring booklet shall be available on board
and shall contain details of the ship's manoeuvring characteris-
ticsand other relevant data. The manoeuvring booklet shall in-
clude the information shown on the wheelhouse poster
together with other available manoeuvring information.

302 Most of the manoeuvring information in the booklet can
be estimated, based on the data obtained from the trials speci-
fied in this section. The information in the booklet should be
supplemented in the course of the ship'slife.

Guidance note:

The information recommended to be included in the manoeu-
vring booklet is specified in IMO Resolution A.605(15), Appen-
dix 3.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
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SECTION 9
QUALIFICATIONSAND OPERATIONAL PROCEDURES

A. General

A 100 Scope

101 Modern technology has the potential to improve the
awareness of the officer in charge of the navigational watch,
hereafter called OOW, with respect to the immediate naviga-
tional situation and to aid the process of following a safe pre-
planned route. But this potential can only be realised if the
OOW hasthe knowledge and skillsto use the technology safe-
ly and efficiently.

102 This section specifies requirements for knowledge and
navigational procedures related to equipment and systems
specified in Sec.4 and Sec.6 of these rules, not required to be
installed by IMO.

A 200 Application

201 Shipsrequesting class notation NAUT-OC shall comply
with the requirements in C102. If the ship is fitted with a
grounding avoidance system, or an automatic track-keeping
system, all the requirements of this section apply.

202 Ships requesting class notation NAUT-AW shall com-
ply with all requirements in this section.

A 300 Operational assumptions
301 Therequirements are based the following assumptions:

— themaster ensure that watch-keeping arrangements are ad-
equate for maintaining a safe navigational watch and that
OOW isfully competent to operate the equipment and sys-
tems to be used for navigating the ship

— the master ensures that the manning of the bridgewatch is
in accordance with national regulations in the country of
registration and for the waters the ship is navigating

— the OOW carefully assesses that the workload is well
within his capacity to maintain full control of the functions
to be performed and the operational situation

— the master designates individuals who are to provide as-
sistance when needed by the OOW

— the OOW immediately summons assistance to the bridge
in case of abnormal operational conditions including situ-
ations causing excessive workloads.

B. Qualifications

B 100 General

101 All officers being assigned the responsibility of naviga-
tional watch shall be fully qualified to operate the grounding
avoidance system. See Sec.6 H. A certificate of competence
shall document this qualification.

102 The ship owner and the master of the ship are responsi-
ble for ensuring that the watch officers achieve the required
competence.

103 Itisregarded theresponsibility of the ship ownersto en-
surethat the master and officers have completed the course be-
fore the ship is put into operation and that documentation has

been submitted in accordance with Sec.1 E116.

104 The master, holding a certificate of competence issued
by the manufacturer of the grounding avoidance system and
having sufficient practical experience, may train and certify
navigators through a systematic on board training course. The
on board training shall cover all parts of the manufacturer
based training course, and include a statement of competence
upon completion of the training.

B 200 Knowledgerequirements

201 At delivery of the ship all navigating officers shall hold
a certificate of competence by having completed a training
course provided by the system manufacturer. The course shall
at least comprise the following:

— system design

— procedure of operation

— operational modes

— training in mastering the system by use of a quick refer-
ence guide

— appropriate use of the grounding avoidance system in-
stalled aswell as of the individual instruments incorporat-
ed in the system

— thesystemsand theindividual instruments capabilitiesand
limitations

— effect of failurein any of the bridge equipment and sensors
constituting the grounding avoidance system and the re-
sulting fail-to-safety mode of operation.

Guidance note:

The navigating officer should be capable of utilising al functions
described by IMO and Sec.6, by using the quick reference guide,
after completion of the course.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

C. Bridge Procedures

C 100 Proceduresfor safewatch-keeping

101 Procedures for safe watch-keeping shall be established
and be easily available on the bridge. Procedures and instruc-
tions for irregular and abnormal operating conditions shall be
established based on the failure modes and effect analysis for
the grounding avoidance system and heavy workload situa-
tions caused by external conditions, and combination of exter-
nal conditions and system failures. Thisisthe responsibility of
the owner and the master.

102 If aninterval check systemisincluded in the watch mon-
itoring system, then the length of intervals shall be set with due
consideration of the time needed for the back-up officer to get
to the bridge (response time), and the external conditionsto be
experienced, including the time to danger of grounding along
the route and traffic density. The parameters for setting the in-
tervals shall be known to the watch officer and included in the
procedures for safe watch-keeping. Thisisthe responsibility of
the master.
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SECTION 10
BRIDGE EQUIPMENT TESTS

A. General

A 100 Application

101 Ships requesting class notation NAUT-OC or NAUT-
AW shall comply with the rulesin this section.

B. On board Testing of Bridge Equipment

B 100 General

101 After installation of equipment in ships regquesting class
notation NAUT-OC or NAUT-AW, on-board testing of the
equipment shall be performed in order to ascertain that the
equipment, as installed, operates satisfactorily.

102 It should be noted that reliable figures for all aspects of
equipment performance or accuracy cannot be established by
the on board testing required for classification. Therefore, to
ensurethat equipment performanceisin accordance with spec-
ifications, ship owners are advised to choose equipment that is
type approved by the Society.

B 200 Test program

201 A detailed program for the on board testing of this equip-
ment shall be submitted for approval at the earliest possible
stage before seatrials.

202 Thetest program shall bein accordance with therequire-
mentsfor on board testing givenin 300 to 1400, and shall spec-
ify in detail the tests to be performed for each type of
equipment.

B 300 General requirementsfor thetesting of all types
of bridge equipment

301 Prior to testing, al equipment shall be checked and cal-
ibrated by a representative of the manufacturer or the equip-
ment supplier.

302 Prior totesting, all equipment, etc., necessary for the ob-
servation and recording of test results, shall be made available.
Chartsfor the areawhere the seatrials shall take place must be
available. Large-scale charts for the areawhere the ship is ber-
thed must be available.

303 Equipment and systems that shall be subject to the tests
are required to ascertain that all controls, indicators, displays,
etc. operate in accordance with their specifications and meet
the rule requirements.

304 Failure conditions shall be simulated on equipment and
systems.
Guidance note:
These tests should verify the results of previous failure modes
and effect analysis.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

305 The instruments for performance of primary bridge
functions shall be tested at blackout for a period of up to and
over 30 s. At least one of the tests shall be carried out at sea.

306 A demonstrationincluding start-up of theindividual sys-
tems and changeover from normal conditions to failure condi-
tions shall be carried out.

307 Tests, additional to the approved test program, may be
required carried out by the surveyor.

308 If the ship is not assigned the additional class notation
EOQ, tests of the remote control system for propulsion machin-

ery aswell as blackout tests, shall be carried out asrequired in
Ch.3 Sec.5 B and Ch.3 Sec.5 A400.

B 400 Gyrocompass

401 The settle point error of the master compass(es) and the
alignment with the ship's centre line shall be determined. The
true heading should be taken to be the bearing (direction) of the
quay at which the ship is berthed.

402 The bearing repeaters alignment with the ship's centre
line shall be checked. A bearing diopter must be available.

403 The divergence between No. 1 master compass and the
gyro repeaters shall be checked. After switching to No. 2 mas-
ter compass, the divergence with the gyro repeaters shall be
checked again.

404 The monitoring functions of the compass system shall
be tested.

405 Themeansfor correcting errors caused by speed and | at-
itude shall be tested.
B 500 Automatic steering system

501 The course-keeping performance of the autopilot shall
be tested at full sea speed. Adaptive autopilots shall also be
tested at reduced speed.

502 The performance of the autopilot shall be checked for a
change in course of 10° and 90° to both sides. The overshoot
angle shall be observed.

503 The off course alarm shall be tested.

504 The rate-of-turn or radius function shall be tested.

505 Change of operational steering mode shall be tested.
506 The override function shall be tested in al steering
modes.

B 600 Rudder indicator(s)

601 The rudder indicator(s) on the bridge shall be checked
against the indicator on the rudderstock.

B 700 Rate-of-turn indicator

701 The rate-of-turn indicator shall be tested and, if neces-
sary, calibrated.

B 800 Speedlog

801 The speedlog shall be checked for accuracy and, if nec-
essary, calibrated.

B 900 Echo sounder

901 Function testing of the echo sounder shall be carried out.
Depth shall be measured at afixed position for exact compari-
son of accuracy and at full speed ahead on all range scales
available.

902 The depth warning or alarm shall be tested.

B 1000 Radar system

1001 Function testing of the radar shall be carried out. The
various ranges, presentation modes and the basic radar func-
tions shall be tested.

1002 Theaccuracy of bearing of the radars shall be tested by
the reading of at least 4 fixed positions on the display at a
known position of the ship.

1003 The accuracy of range measurement shall be tested by
measuring the distance to at least 2 fixed positions at each
range while the ship isin a known position.
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1004 The heading marker shall be checked against avisible
target dead ahead and adjusted if necessary.

1005 Failure mode by disconnecting a fuse shall be ob-
served.

1006 Inter-switching facilities, including bypass function,
shall be tested.

1007 Performance monitors shall be checked.
1008 Self-check programs shall be run.

B 1100 ARPA system

1101 The equipment shall be function-tested whilst the ship
keeps steady speed and course.

1102 When manoeuvring the ship, the normal functioning of
the system, including automatic acquisition, shall be checked.

1103 Indication on the display of the bearing and distance to
the object, aswell as the heading of own ship, shall be tested.

1104 The trial manoeuvre function of the ARPA shall be
tested.

1105 Testsshall becarried out to verify that the system gives
warning when the limits of CPA and TCPA are exceeded and
that awarning is given when the object enters the guard ring.

1106 Input from speed sensors shall be checked.

B 1200 Electronic position-fixing systems

1201 All electronic position-fixing fitted systems shall be
function-tested.

1202 The accuracy of the electronic position-fixing systems
shall be checked.

B 1300 Watch monitoring and alarm transfer system

1301 The off-track monitoring system shall betested. It shall
be checked that the off-track alarm is transferred to the places
specified if it is not acknowledged within the pre-set limit.

1302 The traffic-monitoring function of the ARPA (guard
zones and CPA or TCPA) shall be tested. It shall be checked
that the warning is transferred if not acknowledged within the
pre-set limit.

1303 The off- heading monitoring system shall be tested. It
shall be checked that the off-course alarm from the heading
control system and the compass deviation alarm from the com-
pass monitor istransferred to the places specified if it isnot ac-
knowledged within the pre-set limit.

1304 It shall be checked that the wheel over point approach
alarm from the ECDIS is transferred to the places specified if
it is not acknowledged within the pre-set limit.

1305 The watch monitoring (dead-man) alarm system shall
be tested and the transfer of alarms checked.

B 1400 Internal communication systems

1401 The automatic telephone system and internal commu-
nication system between workstations shall be tested.

1402 The priority function for the telephones in the wheel-
house and engine control room over the other extensions shall
be tested.

B 1500 Nautical communication system

1501 VHF systems shall be tested.

B 1600 Sound reception system

1601 The sound reception system shall be tested by measur-
ing and comparing the sound level outside and inside the
wheelhouse.

Guidance note:

The fundamental frequency of the sound signal used in testing
the system should be within the range 70 to 700 Hz.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

B 1700 Computer system(s)

1701 The tests can be combined with tests specified for the
different primary functions. Failure conditions, especialy
power failure in the computer system as well as the computer
equipment, shall be simulated asrealistically as possible. Man-
ual re-starts and, if relevant, automatic re-start and automatic
back-up shall be tested. Successive power breaks shall be sim-
ulated.

1702 If the computer system is used to carry out secondary
functions, testing of the system shall be carried out with all pri-
mary functionsin operation and with maximum load from both
primary and secondary functions.

B 1800 Electronic chart display and information system
(ECDIS)

1801 The accuracy, functionality and the alarm or warning
functions of the ECDIS shall be tested. Performance of auto-
matic functions, such as positioning of the ship by means of
dead reckoning and GPS, plotting of the track and updating of
the data base, shall be included in the tests together with the
following operations:

— route planning

— altering of the route while underway

— positioning by bearings and ranges

— manual adjustment of the ship’s position on the screen
— scale changes and zooming functions.

1802 Self-check programs shall be run.

B 1900 Grounding avoidance system

1901 The ECDISisincluded in the testing of the grounding
avoidance system or any type of track control system if such
system is installed. The performance of the system, including
alarm or warning functions, shall be tested along a pre-planned
route consisting of different courses.

The route shall consist of at least six course changes and in-
clude a course change not less than 135° at minimum radius
turn to each side aswell as aturn of approximately 90° at ara-
dius of not less than 2 nautical miles. The track keeping in a
turn during essential speed reduction shall betested. Thealarm
and warning functions of the track keeping system shall be
tested. Failure conditions shall be simulated to verify conclu-
sions of approved FMEA.

1902 Self-check programs shall be run.

B 2000 Conning display

2001 The performance of the conning display shall be tested
aswell as the accuracy and readability of the data displayed.

C. On board Check of Qualification Assurance
System

C 100 Genera

101 Appropriate bridge procedures, relevant certificates of
competence, an on board training scheme and the owners in-
structions for on board training and certification of navigators
not holding a certificate of competence shall be available on
the bridge.
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