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(purely editorial amendments are not included in the Revision History)
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"460-Forwarder", of 26.11.2021
"460-Network", "450-Node",
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equipment
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1 GENERAL

1.1 APPLICATION

1.1.1 The requirements of the present Part apply to ships constructed on or
after 1 July 2002 whose navigational equipment is subject to survey by the Register, as well
as to items of the above equipment intended for installation in these ships. The requirements
of 5.7 of the present Part of the Rules apply to radars installed on or after 1 July 2008.

The requirements of 5.15 of the present Part apply to electronic chart display and
information systems installed on or after 1 January 2009.

The requirements of the present Part apply to ships of less than 150 gross tonnage
engaged in any voyages, to ships ofless than 500 gross tonnage not engaged in
international voyages, and to fishing vessels unless the Administration whose flag the ship is
flying has decided otherwise to fit these categories of ships with navigational equipment.

1.1.2  Ships constructed before 1 July 2002 shall comply with the requirements
of Part V of the Rules in force prior to 1 July 2002%, and the requirements of 1.1.3 to 1.1.5
of the present Part.

1.1.3  Ships constructed before 1 July 2002 shall be fitted with a radionavigation
system or systems receiver complying with the requirements of 5.11 and suitable for use at
all times in the ship's service area to establish and update the ship's position by automatic
means, not later than the first survey after 1 July 2002.

1.1.4  All passenger ships irrespective of size and ships of 300 gross tonnage and
upwards engaged in international voyages and constructed before 1 July 2002 shall be fitted
with an automatic identification system (AlS), as follows:

in the case of passenger ships, not later than 1 July 2003;

in the case of tankers® 2, not later than first survey of equipment and outfit on or
after 1 July 2003;

in the case of ships, other than passenger ships and tankers, of 50000 gross tonnage
and upwards, not later than 1 July 2004;

in the case of ships, other than passenger ships and tankers, of 300 gross tonnage and
upwards but less than 50000 gross tonnage, not later than first survey of equipment and
outfit on or after 1 July 2004 or 31 December 2004, whichever is earlier.

All passenger ships irrespective of size and cargo ships, including tankers, of 500 gross
tonnage and upwards not engaged in international voyages and constructed
before 1 July 2002 shall be fitted with an automatic identification system (AIS) not later
than 1 July 2008.

1.1.5 Passenger ships constructed before 1 July 2002 shall be fitted with a voyage
data recorder (VDR) as follows:

ro-ro passenger ships not later than the first survey on or after 1 July 2002;

passenger ships other than ro-ro passenger ships not later than 1 January 2004.

Cargo ships, including tankers, engaged in inter-national voyages and constructed
before 1 July 2002 shall be fitted with a simplified voyage data recorder (S-VDR) as follows:

ships of 20000 gross tonnage and upwards, during first planned docking
after 1 July 2006, but not later than 1 July 2009;

ships of 3000 gross tonnage and upwards but less than 20000 gross tonnage, during
first planned docking after 1 July 2007, but not later than 1 July 2010.

1 Rules for the Equipment of Sea-Going Ships, Edition 1999, pp. 211 to 264 (with regard to Notices No. 1 (2000)
and No. 2 (2001)).

2 The definition of a tanker is given in Part | "Classification" of Rules for the Classification and Construction
of Sea-Going Ships.
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VDRs installed on or after 1 July 2014 shall comply with the performance standards
specified in 5.20 of the present Part of the Rules.

VDRs are considered as installed on or after 1 July 2014 if:

the contract for construction of a ship was signed on or after 1 July 2014; or

the ship was constructed on or after 1 July 2014 (refer to the definition "Ships
constructed" given in 1.2 of the present Part of the Rules).

For ships other than those ships prescribed above, the VDR is considered as installed
on or after 1 July 2014 if:

a contractual delivery date for the VDR is 1 July 2014 or after this date; or

the actual delivery of the VDR to the ship (when the delivery date is not stated in the
contract) is 1 July 2014 or after this date.

VDRs installed before 1 July 2014 shall comply with the performance standards
specified in 5.20 of Part V of the Rules in force prior to 1 January 2014.

1.1.6  Passenger ships, including high-speed passenger craft, irrespective of their
size, and cargo ships, including high-speed craft, of 300 gross tonnage and upwards
engaged in international voyages constructed on or after 31 December 2008 shall be fitted
with a system of long range identification and tracking of ships (LRIT).

Passenger ships, including high-speed passenger craft, irrespective of their size, and
cargo ships, including high-speed craft, of 300 gross tonnage and upwards engaged in
international voyages constructed before 31 December 2008 and certified for operations in
sea areas Al and A2 or in sea areas Al, A2, d A3 shall be fitted with a LRIT system
equipment not later than the first survey of the radio installation after 31 December 2008.

Passenger ships, including high-speed passenger craft, irrespective of their size, and
cargo ships, including high-speed craft, of 300 gross tonnage and upwards engaged in
international voyages constructed before 31 December 2008 and certified for operations in
sea areas Al, A2, A3 and A4 shall be fitted with a LRIT system equipment not later than the
first survey of the radio installation after 1 July 2009. However, whilst these ships operate
within sea areas Al, A2, A3 and A4, a LRIT system equipment shall be fitted on them not
later than the first survey of the radio installation after 31 December 2008.

Ships, irrespective of the date of construction, fitted with an automatic identification
system (AIS), and operated exclusively within sea area Al, shall not be required to comply
with the provision of this regulation.

1.1.7  All passenger ships irrespective of size and cargo ships of 150 gross tonnage
and upwards constructed on or after 1 July 2011 shall be equipped with a bridge navigational
watch alarm system (BNWAS).

1.1.7.1 All passenger ships irrespective of size and cargo ships of 150 gross tonnage
and upwards constructed before 1 July 2011 shall be equipped with a BNWAS as follows:

passenger ships, not later than the first survey after 1 July 2012;

cargo ships of 3000 gross tonnage and upwards, not later than the first survey
after 1 July 2012;

cargo ships of 500 gross tonnage and upwards, but less than 3000 gross tonnage, not
later than the first survey after 1 July 2013;

cargo ships of 150 gross tonnage and upwards but less than 500 gross tonnage, not
later than the first survey after 1 July 2014.

1.1.7.2 All passenger ships irrespective of size and cargo ships of 150 gross tonnage
and upwards constructed before 1 July 2002 shall be equipped with a BNWAS within the
following terms:

passenger ships, not later than the first survey after 1 January 2016;

cargo ships of 3000 gross tonnage and upwards, not later than the first survey
of equipment and oultfit after 1 January 2016;

cargo ships of 500 gross tonnage and upwards but less than 3000 gross tonnage, not
later than the first survey of equipment and outfit after 1 January 2017;
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cargo ships of 150 gross tonnage and upwards but less than 500 gross tonnage,
not later than the first survey of equipment and outfit after 1 January 2018.

1.1.8  Ships engaged on international voyages shall be fitted with an electronic chart
display and information system (ECDIS) as follows:

passenger ships of 500 gross tonnage and upwards constructed on or after 1 July 2012;

tankers of 3000 gross tonnage and upwards constructed on or after 1 July 2012;

cargo ships, other than tankers, of 10 000 gross tonnage and upwards constructed on or
after 1 July 2013;

cargo ships, other than tankers, of 3000 gross tonnage and upwards, but less
than 10 000 gross tonnage constructed on or after 1 July 2014.

Ships engaged on international voyages shall be fitted with an ECDIS within the
following terms:

passenger ships of 500 gross tonnage and upwards constructed before 1 July 2012,
not later than the first survey after 30 June 2014;

tankers of 3000 gross tonnage and upwards constructed before 1 July 2012, not later
than the first survey after 30 June 2015;

cargo ships, other than tankers, of 50 000 gross tonnage and upwards constructed
before 1 July 2013, not later than the first survey after 30 June 2016;

cargo ships, other than tankers, of 20000 gross tonnage and upwards, but less
than 50 000 gross tonnage constructed before 1 July 2013, not later than the first survey
after 30 June 2017;

cargo ships, other than tankers, of 10 000 gross tonnage and upwards, but less
than 20 000 gross tonnage constructed before 1 July 2013, not later than the first survey
after 30 June 2018.

1.1.9 The present Part of the Rules specifies the requirements which navigational
equipment shall comply with, as well as defines the compartments in which navigational
equipment shall be located and the number of navigational instruments, appliances and
devices and their arrangement aboard ship.

1.1.10 The requirements of the present Part also apply to ships under construction and
in service irrespective of their dimensions, gross tonnage and date of construction whose
equipment on the navigation bridge permits to ensure safe navigation by one man and for
which distinguishing mark OMBO has been introduced in accordance with 2.2.7 of Part |
"Classification” of the Rules for the Classification and Construction of Sea-Going Ships.

1.1.11 A rigidly connected composite unit of a pushing vessel and associated pushed
vessel, when designed as a dedicated and integrated tug and barge combination, shall be
regarded as a single ship for the purpose of the present Part.
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1.2 DEFINITIONS AND EXPLANATIONS

1.2.1  Terms, definitions and explanations in relation to the general terminology of the
Rules are given in Part | "Classification" of the Rules for the Classification and Construction
of Sea-Going Ships.

1.2.2  The following definitions have been adopted for the purpose of the present Part.

Receiver autonomous integrity monitoring is a method or an algorithm
by means of which all the information acquired by the receiving part of the radio navigational
system(s) is automatically processed to control the integrity of the navigation signals.

Activation of an AIS target is activation of a sleeping AIS target for the display
of additional graphical and alphanumerical information.

Activated AIS target is a target representing the automatic or manual activation
of a sleeping target for the display of additional graphically presented information.

Almanac is a set of parameters of the navigation system satellites on the orbit.

Display base means the level of SENC information which cannot be removed from
the display, consisting of information which is required at all times in all geographic areas
and all circumstances. It is not intended to be sufficient for safe navigation.

Watch officer is any person who is responsible for safe navigation, navigates,
manoeuvres the ship and operates bridge equipment until he is relieved by another officer.

Time of image reconstruction on the ECDIS display means the time
interval between moments of image reconstruction starting and new image generation
completing.

Time of image regeneration on the ECDIS display means the time
interval between moments of operator's appropriate actions executing and subsequent
reconstruction completing.

Selected target is a target selected manually for the display of detailed
alphanumeric information in a separate data display area. The target is displayed by a
"selected target" symbol.

Main conning position means a workstation or the navigation bridge providing
the watch officer with a commanding view and equipped with everything necessary for ship's
manoeuvring and control.

D epth means the vertical distance from a sea level to the bottom.

Watch officer fitness means an ability of any person keeping watch to perform
his duties unassisted and to the full extent, and timely respond to all alarms/warnings and
fithess verification signals as well.

Display is the electronic means presenting visual information in the letter, digital or
graphical form.

‘O 'Y is distance to the closest point of approach/time to the closest point of approach.
Limits are set by the radar operator related to own ship.

Totally enclosed bridge is a bridge without bridge wings, with the breadth of the
wheelhouse equal to or exceeding the ship's breadth.

Acquisition is the selection of those targets requiring a tracking procedure and the
initiation of their tracking.

Acquisition of a radar target is a process of acquiring a target and initiating
its tracking.

Field of vision is the horizontal angle within which no obstructions interfere in an
observation of environment from a workstation on the navigation bridge.

Suppressed area is an area set by operator within which targets are not acquired.

Acquisition/activation zone is a zone set by operator in which the system
shall automatically acquire radar targets and activate AlS targets.
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Radiated interference means interference radiated by the casings of equipment
(apart from direct radiation of aerials).

Depth contour is acontour line connecting points of equal water depths on a chart.

Route monitoring means actions on navigation control along the pre-planned
route.

True speed is aspeed of a target relative to ground or to sea.

True motion is combination of true course and true speed.

True wind is an actual horizontal air movement over the sea surface which can be
detected by recording devices

True course is a direction of motion relative to ground or to sea, ofa target
expressed as an angular displacement from north.

True bearing is a direction of a target from own ship's reference location or from
another target's position expressed as an angular displacement from true north.

Apparent wind is an air movement resulting from summation/vectorial addition
of true and course wind.

460-Switch is a network infrastructure device used to interconnect nodes on
a 460-Network and which satisfies the requirements as specified in IEC 61162-460.

Conducted interference means interference from equipment at the electric
power supply terminals.

Standard magnetic compass is a magnetic compass independent of any ship
source of electrical power to determine the ship's heading and display the reading at the
main steering position.

Spare magnetic compass is a stand-by magnetic compass to perform the
function of the standard magnetic compass and interchangeable with it.

Bridge wings are those parts of the bridge on both sides of the ship's wheelhouse
which, in general, extend to the ship's side.

Heading is the direction in which the bow of a ship is pointing expressed as an
angular displacement from 0Ato 360Afrom north.

Course wind is an air movement with a direction opposite to the ship's course, and
speed equal to the ship's speed.

Target bearing is the direction of a target from own ship's consistent common
reference point measured as an angular displacement from OAto 180A on starboard or
portside, between the fore part of the longitudinal axis of the ship and the target direction.

460-Forwarder is a network infrastructure device that can safely exchange data
streams between a 460-Network and other controlled networks including other 460-Networks.

Lookout is one of basic duties of the watch officer carried out by sight and hearing as
well as by all available equipment so as to make a full appraisal of the situation and of the
risk of collision.

Homing is manoeuvring to steer the ship for the course, corresponding to the bearing
for the given target, and keeping it to that course.

Navigation is the process of deciding, executing and maintaining course and speed
of the ship in relation to waters and traffic while moving from one place to another.

Tanker for the purposes of the present Part, is an oil tanker, oil tanker (>60 AC), oil
tanker (>55 AC), oil recovery vessel, oil recovery vessel (>60 AC), gas carrier!, chemical
tanker?, combination carrier, whose definitions are given in Part | "Classification" of the Rules
for the Classification and Construction of Sea-Going Ships.

Navigational equipment means the ship facilities with which the ship is
equipped for taking decisions on the navigational tasks.

Navigational appliance means the ship facility intended for taking decisions on
one or more navigational tasks.

1 This definition is applicable in the case of carriage of flammable liquid cargo by the ships.
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Navigational instrument means the ship's navigational device intended for
manual operation while taking decisions on the navigational tasks.

Navigational device means a device intended to execute some functions on
measuring navigational parameters as well as processing, storage, transmission, displaying
and recording of the data while taking decisions on the navigational tasks on board the ship.

Normal conditions (for OMBO ships) means a situation when all systems
and equipment on the navigation bridge operate within design limits, and environmental
conditions such as weather and traffic do not cause excessive workload to the officer of the
watch.

Data medium is a means for data storage and reading using appropriate equipment.

Generalized display means overlapped reproducing on a display of information
from several navigational devices or systems.

Observation means a determination of the ship's position by measuring several
navigational parameters.

OMBO is a distinguishing mark for class notation, which means a control of a ship by
one officer on a bridge.

Dangerous target is a target with a predicted CPA and TCPA that violates the
values preset by the operator which is displayed by the relevant symbol (refer to column
"Description” of Table 5.7.58-3).

Application specific messages (ASM) is AIS messages in which
information content is determined by the application.

Relative speed is aspeed of a target relative to own ship's speed data.

Relative course is adirection of motion of a target relative to own ship's direction.

Relative bearing is a direction of a target position from own ship's reference
location expressed as an angular displacement from own ship's heading.

Displaying means reproducing information from a navigational device, appliance or
system on a display or other indicating device.

Sleeping AIS target is a target indicating the presence and orientation
of a vessel equipped with AIS in a certain location. The target is displayed by a "sleeping
target" symbol. No additional information is presented until activated.

Target swap is a situation in which the incoming radar data for a tracked target
becomes incorrectly associated with another tracked target or a non-tracked radar echo.

Past position is equally time-spaced past position marks of a tracked radar target
or activated AIS target and own ship. The past positions' track may be either relative or true.

Consistent Common Reference Point is a location on own ship, to which
all horizontal measurements such as target range, bearing, relative course, relative speed,
closest point of approach (CPA) or time to closest point of approach (TCPA) are referenced,
typically the conning position of the bridge.

Consistent common reference system (CCRS) is a sub-system or
function of an integrated navigation system (INS) for acquisition, processing, storage and
distribution of data and information providing identical and obligatory reference to
sub-systems and subsequent functions within an INS and to other connected equipment,
if available.

Lost target is a target representing the last valid position of a target before its data
was lost. The target is displayed by a "lost target” symbol.

Route planning means actions performed while planning a route or making
decisions on attendant navigational tasks.

Trial manoeuvre is the facility used to assist the operator to perform a proposed
manoeuvre for navigation and collision avoidance purposes, by displaying the predicted
future status of all tracked and AIS targets as a result of own ship's simulated manoeuvres.
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Desk means a device combining control, monitoring, data displaying and
communication facilities necessary to carry out one or several tasks at a particular
workstation.

Waypoint means a point on the pre-set ship's track whose symbol and co-ordinates
are entered in a control program.

Operational display area is an area of the display used to graphically present
chart and/or radar information, excluding the areas allocated to present other information.

Workstation means a position on the navigation bridge having the relevant
equipment where the watch officer as well as the master or pilot carry out one or several
tasks.

Radar plotting is the whole process oftarget detection, tracking, calculation
of parameters and display of information.

Radar target is any object fixed or moving whose position and motion are
determined by successive radar measurements of range and bearing.

Raster chart display and information system (RCDIS) means
an operational mode of the electronic chart display and information system, which provides
display of the raster navigational chart (RNC) and information on ships position from
navigation sensors to assist the mariner in route planning and route monitoring, and, if
required, display of additional navigation related information.

Raster navigational chart (RNC) means facsimile copy of a paper chart
or chart folio prepared and distributed by authorized hydrographic office.

Voyage data recorder (VDR) means an appliance intended for collecting,
recording and storage of voyage data and comprising: means for information encoding and
recording, means for interfacing to data sensors, final recording medium placed in its
capsule, ship's source of electrical power supply and built-in reserve power source.

Back-up officer means any person who is to be called if assistance is needed on
the navigation bridge.

Wheelhouse is the endorsed area of the navigation bridge where the main conning
position of the ship is located.

460-Network is a network which consists of only 450-Nodes, 460-Nodes and network
infrastructure devices of a 460-Network (switches, forwarders, gateways).

Watch alarm means an alarm that is transferred from the navigation bridge to the
master and the back-up officer in case of the watch officer unfitness.

Long range identification and tracking system (LRIT) is a system
that provides for the global identification and tracking of ships on the part of Contracting
Governments.

System raster navigational chart (SRNC) means a database
incorporating: RNC databases, updates and additional navigational information.

System Electronic Navigational Chart (SENC) is a database,
in the manufacturer's internal ECDIS format, resulting from the lossless transformation of the
entire ENC contents and its updates. It is this database that is accessed by ECDIS for the
display generation and other navigational functions, and is equivalent to an up-to-date paper
chart. The SENC may also contain information added by the mariner and information from
other sources.

Tracking is the process of observing the sequential changes in the position
of a target to establish the parameters of its motion.

Means of data presentation is a display or another indicator which comprises
an integral part of navigational equipment system and provides for presentation
of the navigation-related information.

Sea stabilization is the display mode in which speed and course information are
referred to the sea, using gyro and water speed log input as reference.
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Ground stabilization is the display mode in which speed and course information
are referred to the ground, using EPFS as reference.

Standard display is the level of information that shall be shown when a chart is first
displayed on ECDIS. The level of the information it provides for route planning or route
monitoring may be modified by the mariner according to the mariner's needs.

Ships constructed is definition given in 1.2, Part IV "Radio Equipment" of the
Rules.

OMBO ship means the one man bridge operated ship.

Target's motion trend is the indication on a display with permissible errors
of a linear extrapolation into the future of a target's motion in a minute after tracking initiation.

450-Node is a device compliant with the requirements of IEC 61162-450 and which
satisfies additional requirements specified in IEC 61162-460.

460-Node is a device connected to a protected (controlled) network, compliant with
the requirements of a 450-Node and which satisfies applicable requirements specified in
IEC 61162-460.

Simplified voyage data recorder (S-VDR) means an appliance, including
means for interfacing with the sources of input data, for processing and encoding the data, the
final recording medium; the ship's power supply source and built-in reserve power source.

Steady state tracking is atracking a target, proceeding at steady motion:

after completing of the acquisition process, or

without a manoeuvre of target or own ship, or

without target swap or any disturbance.

Transmitting heading device is an electronic means to receive heading
information from the sensor and to transmit it to other navigational equipment.

Navigation bridge means an area from which the navigation and control of the
ship are exercised, including the wheelhouse and bridge wings.

Integrity is an ability of a radionavigational system to give a timely warning about the
impossibility of using the system for the purpose of navigation.

AlS target is atarget generated from an AIS message.

Trunk for log and/or echo sounder is a special watertight compartment in
the ship's hull below waterline provided with a watertight closure.

460-Gateway is a network infrastructure device that connects protected
(controlled) 460-Network and uncontrolled networks and which satisfies the requirements as
specified in IEC 61162-460.

Navigator (operator) is a specially trained person navigating and manoeuvring
the ship using bridge equipment.

Target's predicted motion is the indication on a display of a liner extrapolation
into the future of a target's motion based on measurements of the target's range and bearing
in the recent past.

Electronic chart display and information system (ECDIS) means
a system which with adequate backup arrangements can be accepted as complying with the
uptodate chart, by displaying selected information from a system electronic navigational
chart (SENC) with positional information from navigation sensors to assist the mariner in
route planning and route monitoring, and, if required, display additional navigation related
information.

Electronic navigational chart (ENC) means the database standardized as
to content, structure and format, issued for use with ECDIS on the authority of government
authorized hydrographic officer. The ENC contains all the chart information necessary for
safe navigation and may contain additional navigational information.

1.2.3 Definitions relating to the Recommendations on Bridge Design, Equipment
Arrangement and Procedures are set forth in Appendix to the present Part of the Rules.
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1.3 SCOPE OF SURVEY

1.3.1 General provisions regarding the procedure of survey of navigational
equipment, as well as the requirements for technical documentation to be submitted to the
Register for consideration, and indication of documents on navigational equipment issued by
the Register are specified in General Regulations for the Classification and Other Activity,
Part Il "Technical Documentation" of the Rules for Technical Supervision during Construction
of Ships and Manufacture of Materials and Products for Ships and Part | "General" of the
Rules.

1.3.2  The Register carries out technical supervision during design and survey during
manufacture, installation and operation of the following shipboard navigational equipment:

.1 standard, spare and lifeboat magnetic compasses, including those with distant
reading systems;
transmitting heading devices;
gyrocompasses;
gyromagnetic compasses and gyroazimuths;
logs (water speed, bottom speed);
echo sounders;
rate-of-turn indicators;
radars, including those with electronic plotting aids (EPA), automatic tracking aids
(ATA) and automatic radar plotting aids (ARPA);

.9  radar reflectors;

.10 radiobeacon stations;

.11 various radionavigation system receivers;

.12 ship control desks;

.13 integrated navigation systems;

.14 unified ship's timing systems;

.15 electronic chart display and information systems (ECDIS) and their electronic
duplication means;

.16 ship's heading control systems;

.17 ship's track control systems;

.18 apparatus of automatic identification system ( ¢ Al S) ;

.19 Dbridge navigational watch alarm system (BNWAS);

.20 outside sound signal reception system;

.21 voyage data recorders/simplified voyage data recorders;

.22 system of long range identification and tracking of ships (LRIT);

.23 weather stations;

.24 analog-digital signal converters;

.25 digital signal multiplicators;

.26 electronic inclinometer;

.27 radar ice display;

.28 other not listed above navigational systems, equipment and devices, upon the
Register request.

The navigational appliances and devices indicated in items 21 to 28 of Table 2.2.1 are
subject to the Register survey only in the form of checking their availability on board the ship.

1.3.3  Technical supervision by the Register during design and survey during
manufacture of shipborne navigational equipment covers the following:
review of technical documentation for navigational equipment;
review of the programme and procedure of the prototype model factory tests;
survey during the prototype model factory tests;
review of the programme and procedure of the prototype model shipboard tests;
survey during the prototype model shipboard tests;

ONO U WN
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.6 review of technical documentation reflecting changes made based on results
of factory and shipboard tests of the prototype model,

.7 survey during manufacture of series of navigational equipment.

1.3.4 The technical documentation for navigational equipment submitted to the
Register for review shall contain (where applicable) the following information:

A technical description;

2 block diagram;

.3 general view drawing;

4 operation manual;

5 installation manual;

.6 list of spare parts.

Together with the technical documentation the records of the tests performed as well as
the available certificates may be submitted. Depending on a type of the radio equipment, the
Register may require the additional technical documentation to be submitted. Upon review of
the technical documentation submitted, the applicant shall agree and submit for approval the
test program.

1.3.5 After installation on board ship, all navigational equipment shall be properly
adjusted and subject to survey, tests in operation and electromagnetic compatibility tests.

After installation of new navigational equipment or renewal of outdated (which became
inoperative and is not subject to repair) on ships in service the technical design of the
installation and working drawings shall be submitted to the Register prior to commencement
of survey of this equipment.

Upon approval of the technical design and working drawings the navigational equipment
installed shall be surveyed on board ship and tested in operation.

On ships under construction tests of navigational equipment under operating conditions
and electromagnetic compatibility tests of all radio and navigational equipment, fitted on the
bridge or in the vicinity of the bridge, are conducted during mooring and sea trials in
compliance with the programs approved by the Register.

1.3.6  The approval of equipment developed without survey by the Register may be
given after detailed review of technical documentation (description, diagrams, test records,
etc.) and carrying out the appropriate tests in compliance with the requirements of the
present Part.

1.3.7 Technical documentation for OMBO ships.

1.3.7.1 Before the beginning of the construction or conversion of a ship the following
technical documentation shall be submitted to the Register for review:

.1 deck plan of the navigation bridge indicating the arrangement of the relevant
equipment.

The plans shall show the dimensions of the wheelhouse as well as the arrangement,
sizes and angles of inclination of the windows and spacing between them, the bridge wings
and entrances to the wheelhouse;

.2 arrangement plan of consoles, front panels and their configuration with indication
of all instruments and devices;

.3 drawing of workstations with indication of the equipment located there.

The drawings shall show the blind zones as well as horizontal and vertical field of vision
from the workstation. The vertical field of vision shall be shown for the ship in ballast;

.4 arrangement plan of the equipment which is functionally connected with the
navigation bridge but located outside its boundaries;

.5 arrangement plan of aerials and radio equipment;

.6 drawing of the navigation bridge communication system with accommodation and
service spaces and of a signaling system;

.7 drawing of power supply of the whole equipment located on navigation bridge;
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.8 drawing of the system used for calling the back-up officer and/or ship's master
(may be replaced by a bridge navigational watch alarm system (BNWAS) with a function
of urgent calling the back-up officer and/or ship's master);

.9  specifications of the integrated navigation system;

.10 drawing of the BNWAS;

.11 list of equipment installed on the navigation bridge with indication of the
information regarding the manufacturer, model type, valid Register's Type Approval
Certificate (if the type approval is required by the Nomenclature of Items of the Register
Technical Supervision).

1.3.8 Every ship shall be permanently provided with the following technical
documentation:

.1 description and maintenance instructions for each kind of navigational equipment
in Russian or in English;

.2 circuit diagrams of the navigational equipment, corrected in accordance with all
alterations made in the process of operation;

.3 the document issued by a firm authorized by the manufacturer or recognized by
the Register confirming completion of the radar installation in full accordance with the
manufacturer's technical documentation and design approved by the Register.
This document shall contain the following information:

about blind sectors and possible performance limitations;

about radar means of interface with other systems and about displacement of the
consistent common reference point.
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2 NAVIGATIONAL EQUIPMENT OF SELF-PROPELLED SEA-GOING SHIPS

2.1 DIVISION OF SHIPS INTO GROUPS

2.1.1 For the purpose ofthe present Part all self-propelled ships are grouped
according to their gross tonnage (refer to Table 2.2.1).
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2.2 LIST OF NAVIGATIONAL EQUIPMENT

Navigational devices, appliances and instruments which shall be installed on

board ship or with which the ship shall be supplied shall be provided depending on the gross
tonnage of the ship, area of navigation and ship's purpose in accordance with Table 2.2.1.

The definitions of the areas of navigation are given in 1.2, Part | "General".

Table 2.2.1
NoS Navigational equipment Number of'items for ship§ of gross tonnage Remarks
) <150' | Q150" | 3300 | G500 | CBOOO | Q10000 | (50000
1 Standard magnetic compass? 1 1 1 1 1 1 1 The compass shall be
complete with a bearing
device independent of any
power supply to take
bearings over an arc
of the horizon of 360A
2 Spare magnetic compass ] 1 1 1 1 1 1 Shall be interchangeable
with the standard
magnetic compass.
Not required where
complete doubling
of standard magnetic
compass is provided
(refer to Note 6)
3 Radionavigation 1 1 1 1 1 1 1 The ship's position shall
system/systems receiver® be established by
automatic means
4 Radar* with ] i 1 1 2 2 2 One radar shall be a
9 GHz radar
.1 electronic plotting aid ] i 1 i T i T (wave length of 3 cm)
(EPA)
.2 automatic tracking aid 1 T T 1 2 1 1 i
(ATA)
.3 automatic radar plotting i i i i i 1 1 1
aid (ARPA)
5 Simplified voyage data T T T T 15 15 15 Not required on ships not
recorder (S-VDR) engaged in international
voyages
6 Transmitting heading device’ T i 16 i T i T i
7 Gyrocompass® T i i 1 1 1 1 The gyrocompass shall be
complete with a repeater
(repeaters) to take
bearings over an arc
of horizon of 3608
8 Echo sounder’® T i 1 1 1 1 1 i
9 Speed and distance T i 1 1 1 1 1 Shall measure speed and
measuring device through the the distance run through
water (log)*° the water
10 | Speed and distance T i i i T i 1 Shall measure speed and
measuring device over the the distance run over the
ground (absolute log)*° ground in the forward and
athwartship directions
11 | Automatic identifications T T 1 1 1 1 1 T
system (AIS)
12 | Heading or track control T i i i T 1 1 i
system
13 Rate of turn indicator i i i i i i 1 i
14 Sound reception system 1 1 1 1 1 1 1 Required in ships with
totally enclosed navigation
bridge and OMBO ships
15 | Voyage data recorder (VDR)*? T T T T 1 1 1 Not required on ships not
engaged in international
voyages
16 Electronic chart display and T T T 1 1 1 1 Back-up arrangements
information system (ECDIS)* shall be provided in
accordance with 5.15.90
10 5.15.107
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NoS Navigational equipment Number of’items for ship; of gross tonnage Remarks
) <150' | Q150" | (0O | G500 | CBOOO | QL0000 | (50000
17 Equipment of long range i ) 1 1 1 1 1 Not required on ships not
identification and tracking engaged in international
system (LRIT system)** voyages.
Passenger ships engaged
in international voyages
shall be fitted with this
equipment irrespective
of size
18 Bridge navigational watch i 1 1 1 1 1 1 Ships shall be fitted with
alarm system (BNWAS) the BNWAS within the
time period specified in
117
19 Indicators of: The indicators shall be
readable from the conning
position
.1 rudder angle 1 i i 1 1 1 1 1
.2 propeller revolutions, the T T T 1 1 1 1 i
force and direction of thrust
.3 pitch and operational T i i 1 1 1 1 i

mode of controllable pitch
propeller(s)*®

.4 force and direction T ) ) 1 1 1 1 i
of lateral thrust of the
thruster(s)*®
20 | Radar reflector®’ 18 [ [ i i i i i
21 Hand lead, set 1 1 1 1 1 1 1 i
22 Navigational sextant 1 T 1 1 1 1 2 i
23 Marine chronometer i ) 1 1 1 1 1 Two chronometers are

required in passenger
ships and special purpose
ships of more than

300 gross tonnage

24 | Stopwatch T 1 1 2 3 3 3 i
25 Star globe or any equivalent i ) ) 1 1 1 1 Not required in ships
instrument of restricted areas

of navigation R2, R2-RSN,
R2-RSN(4,5), R3,
R3-RSN

26 Prismatic binocular 1 1 1 2 3 4 4 i

27 Anemometer T T 1 2 2 2 2 Not required in ships
of restricted area
of navigation R3

28 | Aneroid barometer i 1 2 2 2 2 2 i

29 Inclinometer 1 1 1 2 2 2 2 In ships which require the

VDR to be fitted and are
built after 1 January, 2019,
at least one inclinometer
shall be electronic

t The list of navigational equipment of passenger ships of less than 500 gross tonnage shall be determined according to
column 3 ( ©300) of the Table, at that the requirements of items 15 and 20 of the Table shall be met.

2 Remote transmission of the standard magnetic compass dial readings to the principal steering position is required.

8 The radionavigation system used (global navigation satellite system or terrestrial radionavigation system) shall be
available for use at all times throughout the intended voyage.

4 Where two radars are required, they shall operate independently of one another.

5 Not required on ships constructed on or after 1 July 2002 (refer to 1.1.5 of this Part).

6 Provision shall be made for transmitting heading information for input to the equipment referred to in items 4, 4.1, 11 of the
Table.

7 Not required provided the ship is fitted with a gyrocompass to transmit heading information for input to the equipment
referred to in items 4, 4.1, 11 of the Table.

8 Provision shall be made for transmitting heading information for input to the equipment referred to in items 4, 4.2, 4.3, 11
of the Table, and for supplying heading information visually at the emergency steering position. The heading information shall
be supplied visually at the emergency steering position by a gyrocompass repeater.

i Required in ships of less than 1600 gross tonnage as far as practicable.

10 Bottoms of the echo sounders and Doppler logs to be installed on the ships operating in polar waters (refer to IMO
MSC.386(94)) with ice class mark Icebreaker or Arc4 i Arc9 in the class notation shall be protected from damage by ice.

1 Not required in cargo ships not engaged in international voyages.

2 passenger ships irrespective of size shall be fitted with a voyage data recorder.

13 Ships engaged on international voyages shall be fitted with an electronic chart display and information system (ECDIS)
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Number of items for ships of gross tonnage
<150 [ &150 [ €800 [ G500 [ 38000 | 610000 | G50000

Remarks

Nos. Navigational equipment

within the time period specified in 1.1.8. In ships to which paragraph 1.1.8 is inapplicable, fitting of the ECDIS system is not
required provided corrected paper nautical charts are available on board to plan and display the ship's route for the intended
voyage and to plot and monitor positions throughout the voyage.

4 Ships, irrespective of their date of construction, fitted with an automatic identification system and operated exclusively
within sea area Al shall be exempted from the requirement for installation of LRIT system equipment.

15 To be fitted where controllable pitch propeller(s) is/are provided.

6 To be fitted where thruster(s) is/are provided.

17 Not required where the ship's effective echoing area is sufficient to enable detection by radar at 9 GHz and 3 GHz
(corresponding to a wave length of 3 and 10 cm, respectively).

8 The provisions for the equipment are set out in Part Il "Signal Means".

Notes: 1. Non-self-propelled ships intended for being towed and pushed at sea, as well as for long period anchorage outside
the port aquatorium or the roadstead and having people on board shall be provided with binoculars, hand lead and inclinometer.
2. The ships of river-sea navigation (marks for restricted areas of navigation in the character of classification of a ship are
R2-RSN and R3-RSN) engaged on inland waterways voyages shall be fitted with the additional radar meeting the requirements
in 5.7.59. The additional radar is not required in case the radar ultimately complying with the requirements of 5.7 is installed on
board such ships.

3. Inships under 3000 gross tonnage the second radar with an effective display diameter not less than that required by 5.7.2
may be installed.

4. In ships fitted with a radar with a plotting aid (EPA, ATA or ARPA) and/or a track control system, a speed and distance
measuring device through the water (log) shall be provided.

5. In ships of 500 gross tonnage and upwards but less than 10000 constructed before 1 September 1984 no log is required,
provided it has not been fitted according to the ship design during construction of the ship.

6.  On ships contracted for construction on or after 1 January 2007, gyrocompass which shall be supplied from the main and
emergency source of electrical power as well as from the transitional source of power which may be an accumulator battery
may be used as a spare magnetic compass. In this case such gyrocompass cannot be considered as required by item 7 of the
present Table for ships of 500 gross tonnage and more.

2.2.2 In addition to the requirement of 2.2.1, it is recommended that ships shall be
fitted with:

.1 aunified timing system;

.2 an integrated navigation system (in the case of ships of more than 10000 gross
tonnage);

.3 rate-of-turn indicator (in the case of ships with the navigation bridge located
forward as ships provided with an integrated navigation system);

.4 radiobeacon station (in the case of ships with helicopter equipment);

.5  weather station (ships of 3000 gross tonnage and upwards).

2.2.3  All ships having in the class notation the distinguishing marks Icebreaker6 o
Icebreaker9 (icebreakers), PC1 8 PC7 (polar class ships according to IACS), in addition to
requirements of 2.2.1, shall be fitted with the following equipment:

transmitting heading device (based on global navigation satellite system (GNSS));

shipborne equipment of the universal automatic identification system (AIS);

log for measuring the speed and distance over the ground (use of separate receiver
of global navigation satellite system, such as GPS, GLONASS or GPS/GLONASS, providing
measurement and display of speed and distance over the ground);

echo sounder, other than the one installed in accordance with Table 2.2.1;

radar operating in 3 GHz band (10 cm wavelength);

navigation display equipment (multifunction display);

separate indicators of rudder angle for each of the individually controlled rudders;

receivers of ice and weather charts;

devices for display of ice information (ice conditions).

2.2.4  Navigational equipment as required in Table 2.2.1 may be replaced by any
recently invented, designed or modified equipment, provided it is equivalent in respect of its
application, has the required or better operational and technical characteristics and is
approved by the Register.

2.2.5 Navigational equipment in excess of that required by the present Part may be
installed on board ship as additional equipment, provided its arrangement and operation do
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not interfere with the normal use of required navigational devices and instruments, influence
the readings thereof and diminish safety of navigation.

The navigational equipment fitted on board ship additionally to the mandatory equipment
specified in Table 2.2.1 shall be ofthe type approved by the Register and meet the
performance requirements imposed upon the mandatory equipment.

2.2.6  Where a speed and distance measuring device over the ground (absolute log)
is fitted in a ship, it shall comply with the requirements of 5.4.

On board the ships of 50000 gross tonnage and above, as well as on other ships where
the installation of the speed log measuring speed through the water and speed over the
ground, these speed logs shall be provided by two separate devices.

2.2.7 The electronic inclinometer intended for navigation and/or communication
of information to the voyage data recorder (VDR) shall comply with the requirements of 5.27.

The requirements of 5.27 shall apply to the electronic inclinometers installed on or
after 1 July 2015, and shall not apply to the electronic inclinometers intended for other
purposes, e.g. monitoring of cargo status.
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2.3 SOURCES OF POWER

2.3.1  All navigational equipment installed on board ship shall be provided with power
supply from the main and emergency sources of electrical power.

2.3.2  The switchboard of navigational equipment shall be supplied from the main and
emergency switchboards by two independent feeders (see Part XI "Electrical Equipment”
of the Rules for the Classification and Construction of Sea-Going Ships).

2.3.3 Power supply for the ship navigational equipment shall be provided in
accordance with the requirements in Table 2.3.3.
Table 2.3.3
Minimum number
of hours of continuous
_ . operation of equipment
Nos. Navigational equipment Source of energy used for calculating the
capacity of accumulator
batteries
1 Magnetic compass (standard | Main and emergency sources of electrical 6
and spare) power (power supply from emergency source
of electrical power may be substituted by that
from accumulator batteries)
2 Gyrocompass Main and emergency sources of electrical i
power
3 Log Main and emergency sources of electrical T
power
4 Rate-of-turn indicator Main and emergency sources of electrical i
power
5 Echo sounder Main and emergency sources of electrical i
power
6 Radar Main and emergency sources of electrical T
power
7 Automatic radar plotting aids | Main and emergency sources of electrical i
power
8 Radionavigation system Main and emergency sources of electrical 1
receivers? power
9 Unified timing system Main source of electrical power [}
10 | Radiobeacon station Main source of electrical power and 6
accumulator batteries (power supply from
accumulator batteries may be substituted by
that from the emergency source of electrical
power)
11 | Electronic chart display and Main and emergency sources of electrical i
information system power
12 | Back-up electronic chart Main and emergency sources of electrical T
display and information power
system
13 | Sound reception system Main and emergency sources of electrical i
power
14 | Voyage data registrator, Main and emergency sources of electrical 2
simplified voyage data power, accumulator batteries (integrated)?
recorder
15 | Apparatus of the ship Main and emergency sources of electrical i3
automatic identification power
system
16 | Heading control system Main source of electrical power i
17 | Ship's track control system Main source of electrical power [}
18 | Transmitting heading device | Main and emergency sources of electrical T
power
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Minimum number
of hours of continuous
_ . operation of equipment
Nos. Navigational equipment Source of energy used for calculating the
capacity of accumulator
batteries
19 | Equipment of long range Main and emergency sources of electrical i
identification and tracking power*
system (LRIT system)
20 | Bridge navigational watch Main source of electrical power 6°
alarm system (BNWAS)
21 | Ship weather station Main and emergency sources of electrical T
power
22 | Analog-digital signal Main and emergency sources of electrical T
converter power
23 | Digital signal multiplicator Main and emergency sources of electrical T
power
24 | Electronic inclinometer Main and emergency sources of electrical i
power

1 Radio navigation system receivers used for automatic input into GMDSS radio installations of data
concerning ship's position and time when it was fixed shall be also supplied from the reserve source of electrical
power required by 2.3.3, Part IV "Radio Equipment".

2 In VDR/S-VDR provision shall be made for an automatic charging device to maintain the accumulator
batteries in charged condition and to enable recharging of the completely discharged batteries during 10 h after
the power supply of the VDR from the main source of electrical power has been restored.

3 Where on ships constructed before 1 July 2002 an accumulator battery is an emergency source of electrical
power, the capacity of this battery shall be sufficient to provide operation during at least one hour.

4 Referalso to 5.23.3.5.

5 Referalso to 5.22.15.

It is recommended to provide a continuous power supply device on board to ensure
operational integrity of navigational equipment and safety of navigational information in case
the main and emergency sources of electrical power are out of order or for the time required
to change over from the main source of electrical power to the emergency source or vice
versa. In this case, audible alarm and visual indication shall be provided at the position from
which the ship is normally navigated to indicate the change-over to the source of continuous
power supply. It shall not be possible to disable this alarm and indication. Both the alarm
condition and indication shall reset automatically when the ship's supply has been restored.
Provision shall be made for the manual acknowledgement of audible alarm.

2.3.4  All electrically operated navigational devices and instruments (except heading
or track control systems) shall be supplied by separate feeders from one common
switchboard of navigational equipment.

Heading control system and track control system shall be supplied under 5.5.14, Part Xl
"Electrical Equipment" of the Rules for the Classification and Construction of Sea-Going
Ships.

2.3.5 Where any kinds of navigational equipment are designed for being fed from
various primary currents or various primary voltages, such equipment is exceptionally
allowed to be fed from other switchboards, provided they are located close to the principal
switchboard of the navigational equipment.

2.3.6 If any kinds of navigational equipment are fed from additional switchboards,
such switchboards shall get the supply from the corresponding sources of power through
separate feeders.

2.3.7 The switchboard (switchboards) of navigational equipment shall be provided
with switches and fuses or with circuit-breakers. These devices shall be fitted in circuits
leading to each kind of navigational equipment.
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Connecting of consumers not associated with navigational equipment to the navigational
equipment switchboard is not allowed.

2.3.8  Every accumulator battery, the use of which is allowed for supply of several
consumers, shall have a capacity required in Table 2.3.3 which is sufficient for continuous
and simultaneous operation of all consumers connected to it without recharging.

2.3.9 For OMBO ships:

.1 the radio and navigational equipment shall be sup-plied from the ship's mains in
compliance with the requirements of Part Xl "Electrical Equipment" of the Rules for the
Classification and Construction of Sea-Going Ships;

.2 the switchboards of radio and navigational equipment shall be supplied from the
main and emergency switchboards by two independent feeders equipped with automatic
switch in case of stopping the power supply from the main switchboard. In this case, audible
and visual alarms shall be operated;

.3 where computerized equipment are interconnected through a computer network,
failure of this network shall not prevent individual equipment from performing their functions;

.4 bridge navigational watch alarm system (BNWAS) shall be supplied from the
navigational equipment switchboard (refer also to 5.22.15).
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2.4 AERIALS

2.4.1 In every ship there shall be erected some types of aerials which provide
operation of the following navigational equipment:

A radar;

.2 radionavigation system receivers;

.3 radiobeacon station (where required);

4  ship automatic identification system (AIS).
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2.5 SPARE PARTS AND SUPPLY

251 Every ship of more than 500 gross tonnage and passenger ship of more
than 300 gross tonnage shall be supplied with minimum amount of spare parts, portable
measuring instruments, tools and materials assigned for normal operation of navigational
equipment installed in these ships.
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2.6 MAINTENANCE OF AND REPAIRS TO NAVIGATIONAL EQUIPMENT

2.6.1 Maintenance of and repairs to the shipborne navigational equipment shall be
provided to ensure its working ability.

2.6.2 The manner of navigational equipment technical servicing and of making
repairs to it shall be chosen by the Shipowner and agreed with the Register.

2.6.3 The firms providing technical servicing and repairs to the navigational
equipment shall be recognized by the Register for performing such tasks.
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3 SPACES INTENDED FOR INSTALLATION OF NAVIGATIONAL EQUIPMENT.
ARRANGEMENT OF NAVIGATIONAL EQUIPMENT AND CABLING

3.1 GENERAL

3.1.1 Every ship to be fitted with the navigational equipment shall be provided with
the following spaces:

.1 wheelhouse and chartroom (combined or separated);

.2 spaces intended for installation of individual units of navigational equipment
(generator room and/or operating room) T unless provision is made for fitting all navigational
equipment directly on the bridge;

.3 accumulator battery room;

.4 compartment for installation of master gyrocompass (unless provision is made for
installing the master gyrocompass in the wheelhouse);

.5  trunk for log and/or echo sounder.

3.1.2 All spaces intended for installation of the navigational equipment shall be
provided with electrical lighting, heating (with the exception of trunk for log and/or echo
sounder) and the plug sockets shall be fitted therein.

3.1.3 Navigational devices, appliances, cables and other equipment fitted on the
navigation bridge shall be so arranged that the magnetic fields produced by such equipment
shall not distort the magnetic compass readings by more than N0,5A

3.1.4  On passenger ships, navigational equipment shall be so arranged as to meet
the requirements of 2.2.6 1 2.2.8, Part VI "Fire Protection" of the Rules for the Classification
and Construction of Sea-Going Ships, which stipulate that this equipment shall remain
operable in case offire or flooding of any watertight compartment to ensure safety
of navigation when the ship is on its way back to a port.

At least the following navigational equipment shall remain operative:

.1 standard magnetic compass with device for taking bearings and deviation table;

.2 radionavigation system receiver;

.3 radar (3 cm);

4  ECDIS or portfolio of nautical charts and nautical publications.
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3.2 NAVIGATION BRIDGE?

3.2.1 Design of the navigation bridge and arrangement of the equipment thereon
shall be such as to ensure the possibility of effective steering of the ship and to comply with
the applicable requirements of the Appendix to this Part.

3.2.2  The navigation bridge shall be located above all deck constructions which are
at the level of the freeboard deck or higher with exception of smoke funnels.

3.2.3 The view of the sea surface from the conning position shall not be obscured by
more than two ship's lengths or 500 m, whichever is less, forward of the bow to 10Aon either
side under all conditions of draught, trim and deck cargo, at that the ballast water exchange
may result in reduced horizontal fields of vision or increased blind sectors indicated in 3.2.7 1
3.2.9, which shall be taken into consideration by the master when performing navigational
functions.

The maximum and minimum values of the forward and aft draught at which the present
visibility requirement fails to be fulfiled shall be entered in the Stability Information in
accordance with 3.4.1.6.4 of Appendix 1 to Part IV "Stability" ofthe Rules for the
Classification and Construction of Sea-Going Ships.

3.2.4 Blind sectors, caused by cargo, cargo gear or other obstructions outside of the
wheelhouse which obstruct the view of the sea surface ahead (in 180Asector) of the ship as
seen from the conning position shall not exceed 10A each. The total blind sector of the
obstructed view shall not exceed 20A The clear sectors between blind sectors shall be at
least 5A However, in the view described in 3.2.3, each individual sector shall not exceed 5A

3.25 The lower edge of the navigation bridge front windows shall be as low as
possible for not to obstruct to the forward view.

The height of the desks arranged immediately adjacent to the fore bulkhead
of wheelhouse shall not exceed 1200 mm.

3.2.6  The upper edge of the navigation bridge front windows shall be at a height not
less than 2000 mm above the deck surface to provide a forward view from the conning
position for a person with a height of eye of 1800 mm, when the ship is pitching up to 10A

In ships where the forward view in the centreline is obstructed by masts, cranes and
other deck structures, two additional positions giving a clear view ahead shall be provided,
one on the port side and one on the starboard side of the centreline, no more than 5 m apart.

3.2.7 The horizontal field of vision from the conning position shall be provided over an
arc of at least 225A that is from right ahead to not less than 22,5Aabaft the beam on either
side of the ship.

3.2.8 From each bridge wing the horizontal field of vision shall be provided over an
arc of not less than 225A that is from at least 45Aon the opposite bow through right ahead
and then from right ahead to right astern through 180Aon the same side of the ship.

3.2.9  From the main steering position the horizontal field of vision shall be provided
over an arc from right ahead to at least 60Aon each side of the ship.

3.2.10 The ship's side shall be visible from the bridge wing.

3.2.10.1 The ship side is considered as visible if:

a view from the bridge wing plus a distance corresponding to a reasonable and safe
distance of a seafarer leaning over the side of the bridge wing, which needs not to be more
than 400 mm, to the location vertically right under the maximum beam of the ship at the
lowest seagoing draught is not obstructed (refer to Fig. 3.2.10.1-1); or

1 The requirements of 3.2.3 to 3.2.14 are applicable to ships with overall length 55 m and more constructed on
1 July 1998 or after this date. The requirements of 3.2.3 to 3.2.14 are applicable as far as practicable and
expedient to ships with overall length less than 55 m. Ships of unconventional design, which on the opinion
of the Flag State Administration cannot meet the requirements of 3.2.3 to 3.2.14 shall be provided with
measures and arrangements to achieve a level of visibility from the bridge that is as near as practical to those
requirements.
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the sea surface at the lowest seagoing draught and with a transverse distance
of 500 mm and more from the maximum beam throughout the ship's length is visible from the
side of the bridge wing (refer to Fig. 3.2.10.1-2).
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Fig. 3.2.10.1-1
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Fig. 3.2.10.1-2
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3.2.10.2 For particular types of ships as tug/tow boat, offshore supply vessels, salvage
ship, floating crane and other similar craft, in ensuring visibility of the ship side, the bridge
wings shall at least extend to a location from which the sea surface, at the lowest service
draught and at a transverse distance of 1500 mm from the maximum beam throughout the
ship's length is visible. If this ship type is changed to a type other than those addressed in
this paragraph then the requirement of 3.2.10.1 shall be complied with.

3.2.10.3The use ofa remote camera system may be accepted for ships
of unconventional design as means for achieving the view of the ship's side from the bridge
wing, provided the above system meets the following requirements.

3.2.10.4 The installed remote camera system shall be redundant from the circuit breaker
to the camera and screen, including communication cables, i.e. the system shall provide on
each side of the ship redundancy of:

.1 power cables and automatic circuit breakers from the main switchboard to the
camera and the screen;

2 camera,

.3 screen;

.4 transmission lines from the camera to the display screen;

.5 components associated with these lines and cables.

3.2.10.5 The remote camera system is powered from the ship's main source of electrical
power and is not required to be powered by the emergency source of electrical power.

3.2.10.6 The remote camera system is capable of continuous operation under
environmental conditions as per 5.1.

3.2.10.7 The view provided by the remote camera system is regarded sufficient for the
purpose and is also displayed at locations where the manoeuvring of the ship may take
place.

3.2.10.8 The upper edge of the ship's side abeam shall be viewed visually from all
locations where the manoeuvring of the ship may take place.

The solution on the permissibility of the use of remote camera system is accepted by the
Flag State Administration (national authority).

3.2.11 Number of framings between navigation bridge windows shall be minimum and
they shall not be installed immediately forward of workstation of watch officer assistant and
helmsman.

3.2.12 For avoiding reflections the bridge front windows shall be inclined from the
vertical plane top out, at an angle of not less than 10Aand not more than 25A

It is recommended that bridge rear and side windows shall be inclined in a similar
manner (with the exception of doors).

3.2.13 Polarized and tinted glass for windows shall not be fitted.

To ensure a clear view in bright sunshine, it is recommended that removable
sunscreens with minimum colour distortion shall be provided.

3.2.14 At all times regardless of weather condition, at least two of the navigation
bridge front windows shall provide a clear view and depending on the bridge configuration,
an additional number of windows shall be fitted with means of effective cleaning, anti-icing
and anti-fogging devices.

In ships having distinguishing marks Icebreaker6 & Icebreaker9, PC1 8 PC7 in the
class notation the navigation bridge windows providing the field of vision aft shall be fitted
with means of effective cleaning, anti-icing and anti-fogging devices.

3.2.15 The arrangement of navigational equipment in the wheelhouse and their design
shall provide the possibility to effect steering of the ship under all operating conditions
including emergency conditions.

3.2.16 Some navigational devices, instruments and ship manoeuvring control desks
may be installed on navigation bridge wings.
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3.2.17 Provision shall be made for free passage of not less than 1200 mm in width
from one navigation bridge wing to the other.

3.2.18 The distance from the fore bulkhead of the wheelhouse to any control desk or
device (instrument) located on the navigation bridge shall be not less than 800 mm.
The distance between two desks shall be not less than 700 mm.

The combined ship control desk may be installed close to the fore bulkhead of the
wheelhouse.

With any of the above arrangements of the desk provision shall be made for observation
of the environmental conditions through the windows of the wheelhouse.

The requirements of this paragraph are applicable, as far as practicable and expedient,
to the ships of less than 1600 gross tonnage.

3.2.19 The clear height between the bridge deck surface covering and the underside
of the deck head beams shall be at least 2250 mm.

The lower edge of deckhead mounted equipment shall be at least 2100 mm above the
deck in open areas, passageways and at standing workstations.

3.2.20 All navigational information shall be presented to the operator in the interpreted
and processed form so that he could save time for taking measures.

It is recommended that the integrated electronic indicators of navigational information be
used.

3.2.21 Navigational devices and instruments used for direct steering control of the ship
or connected with the controls shall be such that displayed data could be read at a distance
not less than 1000 mm under all operating conditions.

All other devices and instruments located on the navigation bridge shall be such that
their indications could be read at a distance not less than 2000 mm under normal lighting.

3.2.22 General requirements to the OMBO ship's navigation bridge.

3.2.22.1 The bridge configuration, the arrangement of consoles and equipment location
shall enable the watch officer to perform its duties from one or several workstations.

3.2.22.2 The main conning position of the ship shall be arranged in a way to enable the
ship's control and manoeuvring, and a proper lookout by one person under normal operating
conditions.

All relevant instrumentation and controls shall be easily visible, audible and accessible
from the watch officer workstation.

3.2.22.3 The field of vision from the ship's main conning position shall be such as to
enable observation of all objects which may influence the ship's safety.

The main workstation on the navigation bridge shall have the field of vision according to
the requirements in 3.2.3, 3.2.4, 3.2.7 and 3.2.9.

3.2.22.4To perform one or several auxiliary functions, other workstations may be
arranged on the navigation bridge. The field of vision from these workstations shall also
comply with the foregoing.

3.2.22.5The bridge layout design and workstations shall provide the coordinated
performance of two people if needed under operational conditions.

3.2.22.6 External sound signals, that are audible on the open deck, shall also be audible
inside the wheelhouse. For this purpose, the sound reception system complying with the
requirements of 5.19 shall be installed aboard.

3.2.22.7 The navigation bridge and its equipment design shall comply with the
requirements providing the watch officer with a safe performance of its duties related to the
ship's control. For this purpose:

.1 instruments and equipment shall not have sharp edges, corners and
protuberances;

.2 hand-rails shall be fitted inside of the wheelhouse and around consoles;

.3 the deck in the wheelhouse shall have anti-slip coating;
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.4 doors to the bridge wings shall be easy to open, close and secure at the opened
and closed positions;

.5 chairs at the navigation bridge workstations shall be movable, adjusted by height
and secured on a deck at the set place.

3.2.23  OMBO ship's navigation bridge equipment.

3.2.23.1 The instrumentation and controls at the ship's main conning position shall be
arranged to enable the watch navigator to:
determine and plot the ship's position, course and speed;
analyse the traffic situation in the water area;
decide on collision avoidance manoeuvres;
alter course;
change speed,
effect internal and external communications related to manoeuvring including
communication on the VHF;

.7 give sound signals;

.8  hear sound signals being in the wheelhouse;

.9  monitor course, speed, track, propeller revolutions (pitch), rudder angle and depth
of water;

.10 timely record voyage data.

3.2.23.2 The following equipment shall be installed on the navigation bridge
of OMBO ships. The technical parameters of this equipment shall comply with the
requirements given in the appropriate sections of the present part of the Rules:

.1 radar equipment which shall give warning on emergence of a dangerous target with
a lead of 6 to 30 min depending on the permissible time of closing to a minimum distance;

.2 ship's heading and/or track control system giving alarm when the ship deviates from
the pre-set course or track for a value exceeding the limits. An alarm shall be given by a device
which is independent from a control system;

.3 pre-warning system to give a signal at the approach of the next waypoint (when
following the planned track);

4 alarm system to give a signal when approaching dangerous soundings (the water
depth beneath the ship is less than a predetermined value) or boundaries of a zone prohibited
for ship's navigation;

.5  two independent electronic position fixing systems capable of a passing determination
in data processed and of a warning alarm generation in case of a malfunction or failure of either
system;

.6 electronic chart display and information system (ECDIS);

.7 voyage data recorder;

8 automatic identification system;

.9  two independent radars; one of them shall operate within 3 cm range;

.10 magnetic compass;

.11 gyrocompass (repeater);

.12 log (repeater);

.13 echo sounder;

.14 propulsion plant remote control system;

.15 whistle control device;

.16  window wipe and wash control device;

.17  main workstation console lighting control device;

.18 steering gear pump selector/control switches;

.19 internal communication system;

.20 radio equipment in accordance with 2.2, Part IV "Radio Equipment”;

.21 wheelhouse heating/cooling control system;

.22 weather station display unit.

o wNPF



Rules for the Equipment of Sea-Going Ships (Part V)

33

3.2.23.3 The alarm/warning and communication system (AWCS) shall be provided on
the navigation bridge of the OMBO ships which generates audible and visual alarms in the
following cases:
the ship's approach to the pre-set minimum depth under a keel;
detection of a dangerous target;
deviation from a pre-set course and/or track;
an approach to the next waypoint (when following a pre-set track);

a gyrocompass malfunction;
a sharp drop below a permissible level or failure of power supply for navigational
equipment;

.7 amalfunction of a system verifying watch officer fitness;

.8 failure of navigation lights.

Devices to acknowledge AWCS signals shall be provided at all workstations on the
navigation bridge. Any alarm/warning shall be automatically transferred to the master and, if
he deems it necessary, to the back-up officer and to the public rooms, if not acknowledged
on the bridge by the watch officer within 30 s. The alarm/warning transfer shall be operated
through a fixed system. Acknowledge of alarms/warnings shall only be possible from the
bridge.

Under all operational conditions a watch officer shall have a possibility to call the master
and back-up officer to the bridge. A bridge call signal given by a watch officer shall be clearly
audible in the cabins of the master, back-up officer and all public spaces of the ship.

If the back-up officer may attend a location not connected to the fixed communication
system, he shall be provided with a wireless portable device enabling both the alarm/warning
transfer and the two way speech communication with the watch officer on the navigation
bridge.

In case of loss of main source power supply for an alarm transfer system an automatic
changeover to an emergency source shall be provided.

3.2.23.4 The OMBO ship's navigation bridge shall have priority in the service telephone
communication system.

3.2.23.5The bridge navigational watch alarm system (BNWAS) meeting the
requirements of 5.22 shall be provided on the navigation bridge of the OMBO ship.

3.2.24 Performance standards for bridge alert management.

3.2.24.1 Performance standards for bridge alert management (BAM) shall ensure
harmonization of the priority, classification, handling, distribution and presentation of alerts,
to enable the bridge team and the pilot to devote full attention to the safe operation of the
ship and to immediately address and identify any alert situation requiring response actions
of the operator to maintain the safe operation of the ship.

The BAM architecture and the acknowledgement/silencing concept shall avoid the
unnecessary distraction of the bridge team by redundant and superfluous audible and visible
alarm announcements. It reduces the cognitive load on the operator by minimizing the
information presented to which is necessary to assess the situation.

3.2.24.2 The present performance standards have priority over other alert systems and
shall be applied to all alerts presented on or transmitted to the navigation bridge of a ship.
The performance standards are based on a modular concept which necessitates provision
of the following below modules.

3.2.24.3 Module 1 8 Presentation and handling of alerts on the bridge:

.1 the BAM shall provide:

the means used to draw the attention of the bridge team and pilot to the existence
of alert situations;

the means to enable the bridge team and pilot to identify and address that condition;

the means for the bridge team and pilot to assess the urgency of different alert situations
in cases where more than one alert situation shall be handled;
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the means to enable the bridge team to handle alert announcements;

the means to manage all alert-related states in distributed system structure in a
consistent manner;

If practicable, there shall be not more than one alert for one situation that requires
attention;

.2 as alerts can be displayed at several locations, the presentation of the alert on the
bridge equipment shall be consistent as far as practicable with respect to how alerts are
displayed, silenced and acknowledged at any workstation;

.3 it shall be possible to provide the central alert management human machine
interface (CAM-HMI) at least on the workstation for navigating and maneuvering, and if
provided at the workstation for monitoring;

4 if an integrated navigation system (INS) is installed on the bridge, the functionality
of the INS alert management HMI and the CAM-HMI shall be integrated;

.5  the BAM shall distinguish between the four priorities listed:

emergency alarms;

alarms;

warnings; and

cautions:

5.1 alerts shall be assigned to a priority level using the following criteria for classification
of alerts:

emergency alarms:

alarms which indicate that immediate danger to human life or to the ship and its machinery
exists and that immediate action shall be taken;

alarms:

conditions requiring immediate attention and action by the bridge team to avoid any kind
of hazardous situation and to maintain the safe operation of the ship;

escalation required as alarm from a not acknowledged warning;

warnings:

conditions or situations which require immediate attention for precautionary reasons to make
the bridge team aware of conditions which are not immediately hazardous, but may become so;

cautions:

awareness of a condition which still requires attention out of the ordinary consideration of the
situation or of given information;

.5.2 alerts shall be separated into three categories of alerts: A, B and C.

Category A alerts are specified as alerts where information at a task station directly assigned
to the function generating the alert is necessary, as decision support for the evaluation of the alert-
related condition, e.g.:

danger of collision; and

danger of grounding.

Where category A alerts cannot be acknowledged at HMI, this fact shall be clearly
indicated to the operator.

Category B alerts are specified as alerts where no additional information for decision
support is necessary besides the information which can be presented at the CAM-HMI.

Category C alerts are specified as alerts that cannot be acknowledged on the bridge but
for which information is required about the status and treatment of the alerts, e.g. certain
alerts from the main engine;

.6 when complying with the requirements for the BAM, the state of an alert shall be
consistently distributed and presented for the BAM and all associated displays:

.6.1 the presentation of alarms and warnings shall meet the requirements of Section 6;

.6.2 the handling of emergency alarms shall meet the requirements of the IMO Code
of Alerts and Indicators;

.6.3 the BAM shall distinguish between different alarm states:
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unacknowledged alarm; and

acknowledged alarm.

When an alarm condition is detected and an alert is released, it shall be indicated as
unacknowledged alarm:

initiate an audible signal, accompanied by the visual alarm announcement;

provide a message of sufficient detail to enable the bridge team to identify and address
the alarm condition; and

may be accompanied by speech output presented at least in English, using harmonized
alert voice messages.

An unacknowledged alarm shall be clearly distinguishable from those existing and
already acknowledged. Unacknowledged alarms shall be indicated by flashing and by an
audible signal.

The characteristics of the audible alarm signal, whether used singly or in combination
with speech, shall be such that there is no possibility of mistaking it for the audible signal
used for a warning.

Means may be provided at an HMI to temporarily silence audible alarm signals, if the
alert identification is provided at the HMI. If an alarm, which can be acknowledged on the
bridge (categories A and B), is not acknowledged within 30 s the audible signal shall start
again or as specified in the equipment performance standards.

It shall be also possible to temporarily silence category C alarms. The alarm shall be
retriggered after a specified period of time consistent with the Code on Alerts and Indicators
when the alarm is not acknowledged at the specified workplace (e.g. engine room).

The visual indication for an unacknowledged alarm shall continue until the alarm is
acknowledged, unless specified otherwise in the equipment performance standards.

The audible indication, if not temporarily silenced, for an unacknowledged alarm shall
continue until the alarm is acknowledged or the alarm condition is rectified.

The audible signal of an unacknowledged alarm shall be only ceased when the alarm
condition is rectified.

An acknowledged alarm shall be indicated by a steady visual indication.

The visual indication for an acknowledged alarm shall continue until the alarm condition
is rectified;

.6.4 the BAM shall distinguish between different warning states:

unacknowledged warning; and

acknowledged warning.

When a warning condition is detected and warning is released, warning shall be
indicated as unacknowledged warning:

initiate a single (momentary) audible signal, accompanied by the visual warning
announcement;

provide a message of sufficient detail to enable the bridge team to identify and address
the warning condition; and

may be accompanied by speech output presented at least in English, using harmonized
alert voice messages.

An unacknowledged warning shall be clearly distinguishable from those existing and
already acknowledged. Unacknowledged warnings shall be indicated by flashing and by an
audible signal.

The characteristics of the momentary audible warning signal, whether used singly or in
combination with speech, shall be such that there is no possibility of mistaking it for the
audible signal used for an alarm.

The visualization for an unacknowledged warning shall continue until the warning is
acknowledged, unless specified otherwise in the equipment performance standards where
the visual indication can be ceased when the alarm condition is rectified.

An acknowledged warning shall be indicated by a steady visual indication.
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The visual indication for an acknowledged warning shall continue until the warning
condition is rectified;

.6.5 a caution shall be indicated by a steady visual indication. No acknowledgement
shall be necessary for a caution.

A caution shall be automatically removed after the condition is rectified.

A message shall be provided of sufficient detail to enable the bridge team to identify and
address the caution condition;

.6.6 the alert escalation shall be compliant with the alert escalation requirements of the
individual performance standards.

An unacknowledged warning shall be repeated as a warning after a limited time period
not exceeding 5 min; or shall be changed to alarm priority after a limited time period not
exceeding 5 min; or shall be changed to alarm priority after an operator selectable time not
more than 5 min, if provided; or shall be changed to alarm priority, as required by specific
requirements for the individual equipment and system;

.6.7 the alert messages presented on the bridge shall be completed with aids for
decision-making, as far as practicable.

Audible annunciation of category A signals shall only occur at the task station, system or
sensor directly assigned to the function generating the alert.

The audible annunciation of category B and C alerts shall be duplicated at the
CAM-HMI.

3.2.24.4 Module 11 i Central alert management functionality:

.1 all alerts shall be displayed on the CAM-HMI as individual alerts or as aggregated
alerts;

.2 the CAM-HMI shall offer the possibility to display aggregated alerts;

.3 the CAM-HMI shall provide the means to announce and indicate alerts to draw the
attention of the bridge team;

.4 the CAM-HMI shall have the capability to duplicate the audible alert annunciation
of the individual equipment and displays installed on the bridge for category B and C alerts;

.5 the CAM-HMI shall allow for easy identification of alerts, and the enabling
of immediate identification of the alert releasing function or sensor/source;

.6 the CAM-HMI shall be designed that alert messages of the different priorities are
clearly distinguishable from each other. The alert messages shall be completed with aids for
decision making, as far as practicable. An explanation or justification of an alert shall be
available on the operator's request;

.7 the CAM-HMI shall enable an immediate acknowledgement of individual alarms
and warnings by a single operator action except for category B alerts;

.8 it shall only be possible to acknowledge alarms and warnings individually;

.9 it shall be possible to temporarily silence all audible alert signals with a single
operator action at the CAM-HMI;

.10 the CAM-HMI shall be able to display at least 20 recent alerts at the same time;

.11 if the CAM-HMI is such that it can not display all active alerts simultaneously
requiring the bridge team's attention, then there shall be a clear and unambiguous indication
that there are additional active alerts requiring attention.

It shall be possible to display the additional active alerts and also to return to the display
containing the highest priority alerts by a single operator action.

When information other than the list of active alerts (e.g. the alert history list,
configurations) is presented, then it shall still be possible to see the appearance of new
alerts.

As default, all the alerts shall be presented grouped in order of priority. Within the
priorities the alerts shall be displayed in the order in which they occur (sequence).

Additionally, alerts may be presented in functional groups;

.12 aggregated alerts may be provided at the CAM-HMIL.
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As the handling of aggregated alerts requires more operator's operations and time to
obtain the necessary information, alerts required for presentation on the bridge shall only be
aggregated to combine multiple individual alerts of the same kind to provide one alert at the
CAM-HMI for which individual presentation is anyway necessary at alert releasing task
station or system.

Alerts presented on the bridge which are not required by these Rules may be
aggregated for presentation on the CAM-HMI, according to the present requirements:

.12.1 only alerts of the same priority shall be combined in one aggregated alert;

.12.2 it shall not be possible to acknowledge aggregated alerts unless otherwise
specified by these Rules;

.12.3 it shall be possible to temporarily silence aggregated alerts;

.12.4 individual alerts shall not trigger more than more than one aggregated alert.

Each additional new individual alert has to retrigger the aggregated alert.

If required by these Rules to be displayed as individual alert, alerts shall not be
aggregated;

.13 the CAM-HMI shall support the search and identification of alerts in the alert
history list. An operator accessible alert history list shall be provided by the CAM-HMI.
The messages of the alert history list shall be displayed in chronological order.

Access to the alert history list and return to the active alert display shall be possible by
simple operator action.

When the alert is no longer active, the message shall be kept with its entire content in an
alert history list, with the date and time the alert was raised, acknowledged and rectified.

It shall be possible to keep the content of the alert history list at least for 24 h, as well as
to provide display of and access to the content of the alert history list:

.13.1 the system shall provide a clear and unambiguous indication when the alert history
list is being accessed and displayed,;

.13.2 if an INS is installed, the functionality of INS may be extended to include the alert
history functionality;

.14 functional aspects of CAM-HMI:

.14.1 the CAM shall handle alert information for presentation on the CAM-HMI, including
priority, state;

.14.2 alert information, including priority, state shall be distributed to appropriate
functions and equipment carrying out further processing or presentation (e.g. CAM-HMI);

.14.3 the presentation of the alert on the bridge equipment shall be consistent as far as
practicable with respect to how alerts are displayed.

Before presentation of an alert on any HMI, it shall be checked wherever possible,
whether the functions and equipment may have the ability to evaluate and process the alert
with additional knowledge, regarding its presentation, priority, and state. If this functionality is
provided the CAM shall support this further processing. The presentation of an alert shall
take place after the result of the processing could have been taken into consideration;

.14.4 only one CAM shall be active on the bridge at any one time, but it is allowed to
display and operate the information on multiple CAM-HMIs. The CAM functions may be
centralized or partly centralized in subsystems and interconnected via a standardized
alert-related communication;

.15 back-up and redundancies:

.15.1 the system configuration shall allow one of the two possibilities for the layout of the
back-up and redundancy functionality for the CAM-HMI:

in case of failure of the CAM-HMI, it shall be ensured that the directly connected
systems and/or equipment present their alerts individually (a system failure of the CAM-HMI
functionality shall not lead directly to the loss of the alert announcement functionality); or

if functionality from systems and/or equipment is transferred to the CAM and CAM-HMI,
a back-up shall be provided. The back-up arrangement shall enable a safe takeover
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of CAM functionality and ensure that a CAM failure does not result in a critical situation.
The power supply of the back-up arrangement solution shall be resistant against single
failures;

.15.2 in case of breakdown of one task station, at least one other task station shall be
able to take over the CAM-HMI task;

.16 system failures and fallback arrangements:

.16.1 system failures shall be alerted according to these performance standards;

.16.2 loss of system communication between the CAM and connected systems and/or
equipment shall be indicated as a warning at the CAM-HMI. The alerts from the systems
where the communication is lost shall be removed from the list of active alerts on the
CAM-HMI. After reactivation of the communication all active alerts shall be displayed again;

.16.3 a system/equipment failure of the CAM or the loss of system communication
between the CAM and the connected systems and/or equipment shall not lead to the loss
of the alert announcement functionality of the individual functions.

3.2.24.5 Module lll 8 Interfacing:

.1 the communication protocol shall allow the implementation of the functions specified by
these standards;

.2 connected sources, sensors and systems taking part in the alert-related communication
shall follow standardized concept to provide the following functions and operations:

unique identification of alert source identity so that originator component and/or function can
be determined, as well as it being possible to differentiate between alerts originating from the same
device but at different time;

distribution of alerts with its priority, state and text information;

distribution of acknowledgement, silencing and other commands for alerts from different
locations, including operator input and results of system processing;

transmission of aggregated alerts with relevant information (e.g. number of alerts aggregated);

proper reconnection after disconnection or power down at any time and in any alert condition
with a result of a consistent alert presentation within recovery time; and

standardized communication shall be used. Individual subsystems may use an alternative
internal concept;

.3 the CAM shall be supplied from both the main and the emergency source of electrical
power with automated changeover with provision to preclude inadvertent shutdown.

After an electrical power failure the system shall restart automatically when the power is
restored.

3.2.24.6 Module IV 8 Requirements for technical documentation:

.1 the system and equipment and arrangements connected therewith in consistent
manner shall be delivered to ship complete with technical documentation.

Operating manual shall include:

an overall description of the CAM functionality;

a description of the redundancy concept;

a description of possible failures and their effects on the system (e.g., by using part
of the failure analysis).

The installation manual shall include adequate information to allow the installation of an
alert management so that it can meet all requirements of the present Part and shall include
the following:

interconnection diagrams and interfacing details, including detailed information on
connected systems/equipment and sensors;

instructions for the installation and connection of facilities for alert acknowledgement and
cancellation, including the BNWAS;

the details of the power supply arrangements;

2 manufacturer or system integrator of CAM shall declare the following information
relating to the system configuration:
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basic system configuration (system design principles);

data flow schematic diagram and its interpretation;

back-up and redundancy arrangement;

3 a failure analysis, at functional level, shall be performed and documented for the
CAM. The failure analysis shall verify that a failure ofthe CAM shall not affect the
functionality of the connected systems and sensors including their alert announcement
functionality;

.4 technical documentation enabling onboard familiarization training shall be provided
for the CAM. The onboard familiarization material shall explain configuration, functions,
limitations, controls, displays, alerts and indications. Furthermore, onboard familiarization
with technical documentation shall explain the results of operational actions as
acknowledgement, silencing for the CAM-HMI and the connected systems.
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3.3 GENERATOR ROOM

3.3.1 The generator room which is intended for installation of converters used for the
navigational equipment shall be located in close proximity to the wheelhouse or the
operating room if the latter is available in a ship.

However, the generator room shall be so located that the acoustic noise caused by
operating generators shall not be heard on the navigation bridge.

3.3.2 The generator room shall be provided with heating, ventilation and electric
lighting as to ensure effective operation of the equipment installed therein. Steam and
hot-water heating is not allowed. The deck of the generator room shall be covered with
linoleum or any other durable electric insulating material.

3.3.3 Rotary converters and various electrical devices shall be installed in the
generator room in compliance with the requirements stated in Part XI "Electrical Equipment"
of the Rules for the Classification and Construction of Sea-Going Ships.
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3.4 ACCUMULATOR BATTERY ROOM

3.4.1 The accumulator batteries feeding the navigational equipment may be installed
in the accumulator battery room of the radio communication facilities provided that they
cause no radio interference during radio reception.

3.4.2 If a ship is equipped with the accumulator battery room which is intended solely
for the navigational equipment, it shall comply with the requirements specified in 3.3, Part IV
"Radio Equipment".

3.4.3 It is permitted to place accumulator batteries in special boxes complying with
requirements of 3.3.6, Part IV "Radio Equipment”.
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3.5 COMPARTMENT INTENDED FOR INSTALLATION OF MASTER GYROCOMPASS

3.5.1 The compartment intended for installation of master gyrocompass shall comply
with the following requirements:

.1 be as close as possible to the centreline of the ship and to the midship section at
the level of one of the existing waterlines;

.2 be insulated against moisture and penetration of dust, soot, steam, water, smoke
and noxious exhalations. It is recommended that air conditioning shall be provided;

.3 in addition to main lighting, be provided with portable and emergency electric
lighting, as well as with means of two-way communication with the navigation bridge. The
communication shall be of two-way system or be part of the ship's control communication
system (automatic telephone station may be used as a duplicate means of communication);

4 instruments or equipment not related to the technical aids of navigation shall not
be installed in the compartment;

.5 it is not permitted to lay the pipelines through the compartment excepting the
pipeline of gyrocompass cooling system.
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3.6 LOG TRUNK AND/OR ECHO SOUNDER TRUNK

3.6.1 The log trunk and/or echo sounder trunk shall comply with the following basic
requirements:

A the size of the trunk shall be sufficient to allow the access to the converters;

.2 the trunk shall be closed by a sliding door or have the manhole provided with a
cover tightened with folding bolts;

.3 for the purpose of descent, the trunk shall be provided with an ordinary or spar
ladder;

4 the trunk shall be tested for tightness in compliance with the requirements
of Appendix | "Testing Procedures of Watertight Compartments"” to Part Il "Hull" of the Rules
for the Classification and Construction of Sea-Going Ships;

5 it shall be possible to detect water in the trunk (by the test cock, sounding pipe,
water sensor, etc.).

3.6.2 In oil tankers where the log and/or echo sounder trunks are located in way
of cargo tanks, the following requirements shall be complied with (refer also to 3.7.4.6):

.1 the trunk shall be separated from the cargo tanks by cofferdams;

.2 feeding cables and wiring inside the space shall be laid in gastight steel pipes
(refer also to 3.8.3 of the present Part and 2.2.2.9, Part XI "Electrical Equipment" of the
Rules for the Classification and Construction of Sea-Going Ships);

.3 effective ventilation of the space shall be provided;

4 the construction of the tightening gear of the manhole shall not be of spark-
formation type.
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3.7 ARRANGEMENT OF NAVIGATIONAL EQUIPMENT ON BOARD SHIP

3.7.1  Magnetic compass.

3.7.1.1 Magnetic compass shall be so installed and secured that its vertical plane
which passes through the lubber lines will not deviate from the centreline of the ship or its
parallel plane by more than 0,2A

3.7.1.2 The standard magnetic compass shall be installed on the upper bridge in
an open place which shall provide for taking visual bearings of objects within the greater part
of the circumference of the horizon. In any case, the possibility for taking bearings within the
sector of 230A shall be provided, i.e. 115A to
The view of the horizon may be impaired only by masts, towers, cranes and similar
obstructions.

All-round free access to standard compass shall be provided.

On ships with gross tonnage less than 150 with no compass bridge, installation of the
standard magnetic compass shall be provided as far as practicable and expedient.

3.7.1.3 The place where the standard magnetic compass is installed and the main
steering position shall be interconnected by means of a voice pipe or by any other means
of two-way communication.

3.7.1.4 The main and emergency steering positions shall be interconnected by
telephone or other means of two-way communication.

3.7.1.5 Any object in the vicinity of the standard magnetic compass, which was not
provided in the original plan of the arrangement of the compass, may be fitted only if
specially agreed with the Register (refer to 3.1.3).

3.7.1.6 A master magnetic compass shall be installed aboard ship when the ship is
equipped with the magnetic compass with electric remote transmission of dial readings,
operating from a special sensitive element, if the latter cannot be used as a master compass.

3.7.1.7 Special sensitive element of the magnetic compass with electric remote
transmission of dial readings, which is not intended for use as a master compass shall be
installed in ship in such a place where the effect of ship's magnetic fields is at its minimum
and where the easy maintenance of the sensitive element by the navigator is ensured.

3.7.1.8 The complete sets of magnetic compasses intended for installation in ships
of non-restricted area of navigation shall include spare compensating magnets.

3.7.1.9 Every ship shall be provided with the magnetic compass residual deviation
table drawn up by a competent authorized body.

The Register fulfils no supervision functions of the procedure of timely and qualified
determination and compensation of the deviation of magnetic compasses.

3.7.1.10 A standard magnetic compass with optical remote transmission of dial readings
shall be installed on board in compliance with the requirements specified in 3.7.1.1 to
3.7.1.5. In addition, the following requirements shall be complied with:

.1 the periscope screen shall be preferably at eye level of a helmsman and at
a distance not exceeding 1,2 m;

.2 there shall be no dead angles of visibility in the periscope tube for a helmsman.

3.7.2 Gyrocompass.

3.7.2.1 The compartment intended for installation of the master gyrocompass shall
comply with the requirements of 3.5.

3.7.2.2 It is allowed to install the master gyrocompass in the wheelhouse or in the
chartroom, provided the overall dimensions of the master gyrocompass are not large.

3.7.2.3 Free access to the master gyrocompass shall be provided.
Easy and unhindered opening of lids and covers, as well as free access to terminal plates
shall be provided.

3.7.2.4 Bearing repeater shall be installed on the upper bridge, the requirements
of 3.7.1.2 being strictly complied with, or one repeater shall be installed at each wing of the
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navigation bridge, thus providing for the field of view at least 180Aright ahead on each side
of the ship when taking bearings.

3.7.2.5 Steering repeaters shall be installed at steering position ofthe ship.
The location of steering repeaters shall provide for their convenient use by helmsman.

Where the wheelhouse is provided with the central control desk of the ship's heading
and/or track control system with a built-in gyrocompass repeater, the installation of the
separate steering gyrocompass repeater is not required.

If emergency rudder control station is provided on board the ship, gyrocompass repeater
shall be fitted in close vicinity to it.

3.7.2.6 The 0 8 180Alines of the master gyrocompass and bearing repeaters shall lie
in the ship's centreline plane or parallel to it with an accuracy specified in 3.7.1.1.

3.7.2.7 Power supply units and their starting and control apparatus shall be installed in
the generator room, if any, or in the master gyrocompass compartment in a position which
facilitates taking measurements of running speed of these units and maintenance of their
bearings. Knobs for starting and remote control of the power supply unit shall be fitted in the
same compartment where the master gyrocompass is installed or in the wheelhouse.

3.7.2.8 It is allowed to install in ships both a gyrocompass and a magnetic compass
with electric remote transmission of dial readings and to use the same repeaters for both
compasses. In this case, a light signal "Repeaters switched to magnetic compass" shall be
provided in the wheelhouse. This signal shall automatically be switched on when the
repeaters are connected to the operation from the magnetic compass impulser.

3.7.2.9 Water-cooled gyrocompasses the design of which provides for their normal
functioning at the cooling water temperature up to 30 AC shall be supplied with cooling water
from a special cooling arrangement installed on board.

3.7.2.10 The requirements of 3.5.1.4 do not apply to ships of less than 300 gross
tonnage. The compliance with requirements of 3.5.1.1 to 3.5.1.3 is recommended for such
ships.

3.7.3 Log.

3.7.3.1 Primary speed transducers shall be installed in the bottom of the ship,
preferably in the vicinity of the place of intersection of the base line and centreline of the ship
in such a way that the transducers remain under water at the lightest draught of the ship and
when the ship is rolling.

3.7.3.2 No projecting parts of the hull, suction and discharge openings likely to affect
the parallelism of stream lines washing the ship shall be located forward of the primary
transducers.

3.7.3.3 Electromagnetic transducers may be in- stalled in sluice valves or they may be
permanently fixed. Electromagnetic transducers shall be so installed that their longitudinal
axes are parallel to the centreline of the ship with an accuracy not less than NLA

3.7.3.4 The sluice valves shall be fitted in a special trunk complying with the
requirements of 3.6.

On the fishing vessels the primary speed transducers may be installed in the centreline
box keel.

3.7.3.5 Fixed electromagnetic transducers in the openings cut in the ship's bottom shall be
adequately secured in the appropriate welded boxes being equivalent in strength to the ship's
hull.

3.7.3.6 Speed and distance repeaters shall be installed in the place where the
navigational plotting is performed.

Speed repeaters shall be installed in the wheelhouse and in the navigation bridge wings
fitted with the steering posts of the main engine.

Where a main machinery control room is provided in the ship's engine room, installation
of the speed repeaters in such control room is recommended.
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3.7.3.7 Where the combined indicators of the navigational information of television type
are available in the navigation bridge, some speed and distance repeaters need not be
installed in the bridge except for the speed repeater in the automatic remote control desk or
in close proximity to it.

3.7.4  Echo sounder.

3.7.4.1 The depth indicator shall be installed in the wheelhouse, and the depth recorder
in the wheelhouse or in the chartroom, if any, in the place and at a distance providing their
most convenient use and operation.

In certain cases, if agreed with the Register, it is allowed to install only one of these
devices, it shall then be located in the wheelhouse.

3.7.4.2 The vibrators of the echo sounder shall be installed in the ship's bottom clear
of its sides and ends in places least affected by ship's vibration and at a distance which
prevents them from being emerged out of water when the ship is rolling.

It is recommended to install the vibrator at a distance of 0,2 & 0,75 of the ship's length
from the bow, as measured along the plane of the waterline, which corresponds to the
lightest service draught of the ship and close to the centreline of the ship.

3.7.4.3 In the vicinity of the vibrator there shall be no supersonic emitting devices
of other instruments operating simultaneously with the echo sounder, as well as no
projecting parts of the hull, discharge and suction openings, etc., which are likely to disturb
the normal operation of echo sounders.

These requirements shall also be taken into consideration when portable vibrators are
provided.

3.7.4.4 Measures shall be taken to prevent corrosion of the ship's hull as a result of the
installation of the vibrators.

3.7.4.5 ltis recommended to install vibrators in special spaces (trunks) (refer also to 3.6).

3.7.4.6 It is allowed to install vibrators of echo sounders in cofferdams of cargo and oil
fuel tanks, in double bottom tanks and in ventilated tunnels under cargo tanks of oil tankers,
provided they are situated in a special gasproof recess, which is an integral part of the hull
structure (refer also to 3.8.3 of the present Part and 2.2.2.9, Part XI "Electrical Equipment"
of the Rules for the Classification and Construction of Sea-Going Ships). Feeding cables
shall be mounted in gasproof steel pipes.

On the fishing vessels the vibrators of echo sounders may be installed in the centreline
box keel.

The vibrators installed in the above spaces shall be of unattended design.

3.7.4.7 The vibrators shall be so installed that their emitting and receiving surfaces are
parallel to the horizontal plane and on one level when the ship is on even keel and is not
inclined.

This requirement also applies to portable vibrators.

The deviation from the horizontal plane of not more than NBAis permissible for vibrators
installed in bottom slot.

3.7.4.8 The vibrators installed in bottom slots shall be so arranged that their emitting
surface is on one level with the shell plating of the ship's hull. Where it is impossible to install
the vibrators in horizontal plane due to the curvature of the ship's hull, it is recommended to
use special stream-liners arranged in bow 1 stern direction.

3.7.4.9 Additional strengthening measures shall be applied, where necessary,
to increase the rigidity of the shell plating when the vibrators are installed in bottom slot.

3.7.4.10 Where the vibrators are installed in a special tank, without slotting the ship's
bottom, the tank shall be filled up with the liquid having acoustic characteristics as similar to
those of sea water as possible.
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3.7.4.11 Special tanks intended for the installation of vibrators shall be, after the latter
were fitted on board ships, tested for tightness in compliance with the requirements specified
in Appendix 1 to Part Il "Hull" ofthe Rules for the Classification and Construction
of Sea-Going Ships.

3.7.4.12 In no case shall the emitting surface of the vibrators be painted or subjected to
any mechanical effects (shocks, hard friction, etc.).

3.7.4.13 For the purpose of examining the cable boxes and checking the insulation
of the vibrators free access to them shall be provided from the inside of the ship.

3.7.4.14 Power supply equipment of the echo sounder (converters, transformers, etc.)
shall be installed in the generator room or in a special recess located in the interior ship's
compartments capable of being heated.

3.7.5 Rate-of-turn indicators.

3.7.5.1 The main instrument of the rate-of-turn indicator shall be fitted on the rigid base
in the generator room or in the equipment room in the vicinity of the wheelhouse. The upper
surface of the base shall be parallel to the main (horizontal) plane of the ship.

It is allowed to install the main instrument in the wheelhouse provided the requirements
of 3.1.3 and the permissible acoustic level are fulfilled.

3.7.5.2 The repeaters of the rate-of-turn indicator shall be arranged in the wheelhouse
in the vicinity of the steering station or in another place in the ship from which steering may
be controlled, as well as on the wings of the navigation bridge.

3.7.5.3 The instruments of the rate-of-turn indicator shall be arranged on the navigation
bridge in such a way as to ensure convenient observation of the range scales and easy
access to the controls.

3.7.6 Radar.

3.7.6.1 The main radar display (means for presenting radar and additional
navigation-related information) shall be installed near the navigation bridge forward bulkhead
in such a way as not to impair visual observation ahead of the ship, along the ship's heading,
and the display image shall not be impaired by any lighting conditions.

If an additional display is provided on board ship, it shall be installed near the place
of performing navigational plotting.

If the radar control panel is a separate device, it shall be possible to monitor the radar
equipment from all the work stations where radar displays and additional navigation-related
information displays are installed.

3.7.6.2 It is allowed to install the transmitter and other equipment of the radar on the
bridge, provided the flux density of the power of high-frequency emissions, mechanical noise
level and the level of electric interference to radio reception caused by this equipment do not
exceed the permissible rates. Otherwise, the above-mentioned equipment shall be installed
in a special enclosed and well-screened compartment or in the operating room.

3.7.6.3 The diagrams indicating radar blind sectors shall be located near displays.

3.7.6.4 If a second radar is provided on the ship, its display shall also be installed on
the ship's navigation bridge.

In this case the main radar display shall be placed closer to the ship's starboard, and the
second radar display 1 to portside.

3.7.7 Bridge Navigational Watch Alarm System (BNWAS).

3.7.7.1 Means of activating the reset function should only be available in positions on
the bridge giving proper look out and preferably adjacent to visual indications. Means of
activating the reset function should be easily accessible from the conning position, the
workstation for navigating and manoeuvring, the workstation for monitoring and the bridge
wings.

3.7.7.2 The device structure shall ensure that it can be used only by the watch-keeping
officer on the ship's navigation bridge and shall be protected from accidental use by
unauthorized persons.
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3.7.7.3 To facilitate ship's navigation and manoeuvring, a special "Emergency Call" key
may be installed at the bridge workstation. The key is intended for immediate sounding, in
case of necessity, an audible alarm signal of the second, and then, third level to call another
watch-keeping officer and/or the master.

3.7.8 Radar reflector.

3.7.8.1 The radar reflector shall be fitted either on a rigid mount or suspended on a
proper rigging at places not shaded by the superstructures and other metal structures.

The height of installation shall be not less than that indicated in 5.8.2.

3.7.8.2 For ships and floating facilities with gross tonnage less than 150 the maximum
weight of radar reflector for mounting at 4 m shall not exceed 5 kg.

Radar reflectors designed for mounting at a height greater than 4 m shall be
of respective weight recalculated pro rata. The overall dimensions of radar reflector shall be
minimized and shall not exceed 0,05 m3,

3.7.9 Universal automatic identification system.

3.7.9.1 The universal automatic identification system (AIS) equipment shall be so
installed in the wheelhouse that the AIS display (if any) and the controls, and the radar,
ARPA, and ECDIS displays, may be used readily, and to allow observation of the situation
around the ship.

3.7.9.2 Separate units comprising the universal automatic identification system which
are not used frequently may be installed in the operating room or in a special enclosure in
the vicinity of the wheelhouse.

3.7.9.3 Output contacts of relay initiated at the detection of the AIS failure, shall be
connected to the audible alarm device.

As the audible alarm device, a loud speaker integrated in the AIS equipment, an
independent external alarm or alarm system located on the navigation bridge may be used.

3.7.10 Radionavigation system receiver.

The radionavigation system receiver indicator shall be installed in close proximity to the
place where the navigational plotting is maintained.

3.7.11 Combined ship control desk.

3.7.11.1 Combined ship control desks shall be arranged in the wheelhouse. In this case
the requirements of 3.2 shall be met.

3.7.11.2 Depending on the design of the combined ship control desk adopted in
compliance with the requirements of 5.12.4, it shall be arranged in the wheelhouse
symmetrically to the centreline, or parts or sections of the desks may be installed to the right
or to the left from the centreline, provided the requirements of 5.12.13 are met.

3.7.11.3 One of the steering gear remote controls shall be arranged in the centreline.
Course and rudder blade indicators shall be so located that the possibility is provided for
taking readings from any point of the wheelhouse.

3.7.11.4In addition to the manual controls for whistles provided by 5.12.2.6 and
arranged in compliance with 5.12.13, provision shall be made for similar manual controls at
the extreme sections of the desk in the wheelhouse and at the sections located on the wings
of the navigation bridge (refer also to 4.6.2, Part Ill "Signal Means").

3.7.12 Integrated navigation system.

3.7.12.1 Control panels of the navigational devices forming a part of the integrated
navigation system, display units and input-output devices may be arranged in separate
sections of the navigational desk.

3.7.12.2 Integrated navigation system shall be installed in the wheelhouse or in the
chartroom so that the operator can use the navigational equipment and keep a proper
look-out.
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3.7.12.3 Separate kinds of navigational equipment forming a part of the integrated
navigation system which do not require the constant observation and operational control may
be installed in the equipment room or in specially enclosed compartment close to the
wheelhouse (chartroom).

3.7.13 Unified timing system.

3.7.13.1 The unified timing system station shall be installed on the navigation bridge in
such location as to permit its easy maintenance.

3.7.13.2 The controllable clock with the digital read-out provided for the service rooms
shall be located in the wheelhouse and in the main machinery control room.

3.7.14 Navigational instruments and appliances.

The navigational equipment specified in Table 2.2.1, items 21 to 29, shall be arranged
and stored in the places from which the steering control of the ship is effected (wheelhouse,
chartroom).

3.7.15 Radiobeacon station.

Radiobeacon station the emissions of which are intended to enable a mobile station to
determine its bearing or direction in relation to itself shall be installed in the space convenient
for maintenance, in close proximity to aerial lead-in.

3.7.16 Electronic chart display and information system (ECDIS).

The electronic chart display and information system shall be installed in the wheelhouse
SO as to be convenient to use the system display and controls, radar and ARPA displays and
observe the environment.

3.7.17 Heading and/or track control system (autopilot).

3.7.17.1 The control panel of the regular manual steering system shall be connected
with manual control panel of a mechanical or electrical transmission and shall be installed
next to it.

3.7.17.2 The combined manual and automatic control panel shall be installed on the
navigation bridge in the centreline of the ship so as to provide easy maintenance and quick
switching from automatic to manual control and vice versa.

The displacement of the control panel to the right of the centreline is allowed on ships
where masts, cranes, other deck structures obscure visibility of the fore end. In this case
special mark shall be provided in the fore end visible in the daytime and at night.

3.7.17.3 The remote control panels of the system shall be installed on the bridge wings
or in places convenient for their use.

3.7.18 Sound reception system.

3.7.18.1 The receiving microphones shall be installed in such a way that the acoustic
interference level from the ship's noise sources would be minimum.

3.7.18.2 The system display shall be visible from the ship's main conning position.

3.7.18.3 The system loudspeakers shall be installed so that incoming sound signals are
audible at all positions of a wheelhouse.

3.7.19 Voyage data recorder/simplified voyage data recorder.

3.7.19.1 The voyage data recorder/simplified voyage data recorder units are arranged
on the ship's navigation bridge or in close proximity to it.

3.7.19.2 The place where a special protected detachable container with the data carrier
is installed shall be selected on the open deck in close proximity to the navigation bridge and
centreline of the ship, as far as practical; thus, the necessity of its maintenance and its
accessibility to the divers and remotely operated vehicles (ROV) in case of the ship flooding
shall be considered.

The special protected float-free container of a simplified voyage data recorder shall be
installed on the ship's open deck so as to ensure its free floating in any conditions of ship's
sinking.

The long-term recording medium (refer to 5.20.4.3) shall be capable of being accessed
from an internal, easily accessible area of the ship.
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3.7.19.3 Microphones of VDR/S-VDR positioned on the navigation bridge shall be so
placed that conversation near the conning stations, radar displays/ARPA, chart tables are
adequately recorded. The positioning of microphones shall also capture audible alarms as
well as voice orders transmitted through the public address system, intercom systems.

3.7.20 Weather station.

3.7.20.1 The ship weather station display unit shall be so installed in the wheelhouse
that convenience of observation of hydro meteorological conditions and management of the
weather station is provided.

3.7.20.2 The weather station sensors shall be so installed on the open deck that the
effect of the ship structures on the measured parameters is reduced to the minimum.

3.7.21 Analog-digital signal converter.

3.7.21.1 Analog-digital signal converter shall be so installed that unrestricted access is
provided for its setting and maintenance, and the requirements contained in the
manufacturer's technical documentation are complied with.

3.7.22 Digital signal multiplicator.

3.7.22.1 Digital signal multiplicator shall be installed in the wheelhouse in compliance
with the requirements stipulated in the manufacturer's technical documentation.
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3.8 CABLING

3.8.1  All outer cabling of the shipboard navigational equipment shall be made by
means of screened cables and laid in compliance with the requirements of Part XI "Electrical
Equipment" of the Rules for the Classification and Construction of Sea-Going Ships.

3.8.2 Insulation resistance of every laid cable disconnected at both ends shall be not
less than 20 MOhm, irrespective of the cable length.

3.8.3 To eliminate electromagnetic interferences in the echo sounder diagram, the
line transducer-receiver-amplifier shall be distant from the line vibrator-radiator by not less
than 1 m from other electrical equipment and 0,5 m from the cables laid in parallel. Both lines
shall be made by means of reliably screened cables. Cables running to the vibrators
arranged in spaces below the bulkhead deck shall be laid in steel pipes.

3.8.4  For radar installation all shielded cables and all shielded coaxial cables shall be
laid in accordance with the technical specifications of the radar manufacturer, and the
requirements of 3.8.1 shall be considered.

3.8.4.1 To reduce the signal weakening, the cables shall be as short as possible.

3.8.4.2 To minimize the electromagnetic interference effect, all cables between the
antenna and other radar blocks shall be laid in runs which are as straight as possible and,
if necessary, cross each other at right angle.

3.8.4.3 No cables shall be laid near high voltage sources.

3.8.4.4 To prevent moist from penetrating into the cables, all connections on the ship's
open deck shall be of waterproof (IP56) type.

3.8.4.5 When laying the cables and microwave transmitting feeders, minimum internal
bending radii are to be maintained.
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4 AERIALS AND EARTHING

4.1 GENERAL

4.1.1 It is allowed to fit a ship with aerials of any type which provide the highest
operational efficiency of the navigational equipment in accordance with its purpose.

4.1.2 Aerials of the navigational equipment shall comply with the requirements
of Section 4, Part IV "Radio Equipment".

4.1.3 When choosing a location for installing aerials of the navigation equipment,
one shall be guided by the provisions of 4.2 7 4.5, and appendices 5 and 6, unless otherwise
provided by the manufacturer of the equipment.
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4.2 RADAR AERIALS

4.2.1 To ensure the maximum target location range and 360Aobservation, the radar
antenna, if the ship's structure permits, shall be installed on a special mast.

The height at which the antenna is installed shall ensure the short range target location
and minimize sea clutter and interference due to radiowaves reflection from the sea surface.

At the same time the height at which the antenna is installed shall be such that the flow
density of its high frequency output signal at the ship's open decks where people can be
present does not exceed the maximum permissible level.

4.2.2 If scanning is effected straight ahead of the ship, it is admissible that the sea
surface will not be scanned at a distance of not more than 500 m or double length of the
vessel, whichever is shorter, for any type of cargo, ship's draught or trim.

Blind sectors shall be reduced to minimum and shall not be observed along an arch
of horizon from straight ahead of the ship to the directions of 22,5Aabaft the beam on each
side of the ship.

Any two blind sectors separated from each other by an angle of 3Aor smaller shall be
regarded as one blind sector.

Separate blind sectors, the angle of which exceeds 5A or the resultant arch of which
exceeds 20Ashall not be observed in the rest arch of horizon.

On the ships of unconventional design the requirements of this paragraph shall be met,
as far as practicable and expedient.

4.2.3 If two radars are installed on board, their antennas shall be installed in such a
way as to minimize blind sectors and eliminate their mutual interference during their
simultaneous operation.

4.2.4 If two radar antennas are installed close to each other, the angle between them
in the vertical plane shall be at least 20A and the minimum distance between them in the
vertical plane shall be at least 1 m.

4.2,5 The radar antenna shall be installed in such a place on board where neither
ship's structures nor deck cargo can reflect electromagnetic radiation.

4.2.6 The radar antenna shall be installed far from the high frequency radiation
sources and other transmitting/receiving radio equipment antennas.

4.2.7 If the antenna is installed on a special mast, the platform for its technical
servicing and repairing shall have an area of at least 1 m? and shall be provided with
protective rails which do not restrict the antenna rotation. The radar antenna lower edge shall
be situated at least 500 mm higher than any rail of the platform.

In all cases it shall be possible to inspect and repair any part of the antenna.

The structure of the mast with the antenna platform shall be designed so as to take into
consideration the vessel's operational conditions, possible vibration and impacts.

4.2.8 If the antenna is installed at an easily accessible place, it shall be placed at
least 1800 mm above the deck, ladder or any other place where people can be present.

4.2.9 The radar antenna shall be installed at a safe distance from the ship's magnetic
compass.

4.2.10 All guys of the radar antenna mast shall be provided with insulators dividing the
mast into unequal parts with lengths ranging from 2 to 6 m. If it is impossible to insulate the
guys they shall be electrically bonded to the ship's hull.
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4.3 AERIALS OF UNIVERSAL AUTOMATIC IDENTIFICATION SYSTEM (AIS)

4.3.1 The universal automatic identification system (AIS) aerials shall be installed at
the maximum height so as to allow effective transmission and reception of signals at all
operating frequencies, and to avoid obstructions to electromagnetic field propagation over
the entire horizon as far as practicable.

The manufacturer's recommendations shall be taken into consideration.
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4.4 AERIALS OF RADIONAVIGATION SYSTEM RECEIVERS

4.4.1 Receiver antennas shall not be installed lower than ship's large-size metal
structures and shall be situated at a distance of at least 3 m from any transmitting antennas.

4.4.2 The antennas shall not be installed on the mast tops, at places subject to
substantial vibration, under deck structures and rigging or near sources of heat or smoke.

4.4.3 The position for a GNSS system receiver antennas shall be chosen so as to
ensure unrestricted tracking of a satellite constellation signal and be situated at least 1 m
higher than other horizontal surfaces of the ship's structures.

444 The GNSS receiver antennas shall not be installed along the axis of the main
lobe of the radar antenna direction diagram.

445 If antennas are installed on small tonnage ships, the recommendations of the
receiver Manufacturer are to be considered.
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4.5 SHIP WEATHER STATION SENSORS

4.5.1 Meteorological sensors or a combined weather station sensor shall be installed
in the wind flow area not obstructed by the ship structures, on protruding parts of the highest
superstructures on the ship's bow or on the mast, as close as possible to the ship centreline.

4.5.2  Distance from the sensors (combined sensor) to funnels and ventilation system
outlets shall be at least 10 m. When the sensors are mounted on the mast yards, the
distance between the sensor and the mast shall be not less than three mast diameters if it is
a solid structure and not less than two mast diameters if it is a framework structure.
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4.6 EARTHING

4.6.1 Navigational equipment installed in a ship shall have a protective earthing to the
ship's hull which shall be made as short as possible.

4.6.2 When leading in the cables into the equipment, their screened sheathings shall
be electrically connected to the ship's hull.

4.6.3 All radionavigational devices shall have the operational (high-frequency)
earthing as well.

4.6.4 The total resistance of all electric connections of any earthing shall not
exceed 0,02 Ohm.
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5 PERFORMANCE STANDARDS AND FUNCTIONAL REQUIREMENTS
FOR NAVIGATIONAL EQUIPMENT
5.1 GENERAL

5.1.1  Navigational equipment shall be in compliance with the requirements specified
in IEC standard 60945:2002.
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5.2 MAGNETIC COMPASS

5.2.1 Magnetic compass shall be capable of indicating the ship's heading with the
following accuracy:

NLAS ship under way, no rolling;

KBAS ship under way, rolling in all directions up to N22,5Awith a period of 6 to 15 s.

5.2.2 The compass card of the magnetic compass shall be capable of indicating the
reading with accuracy up to 0,5A Graduation division of the compass shall not exceed 1A

5.2.3  With the horizontal component of the Earth magnetic field Q in €T, at the point
of compass installation and the temperature of ambient air +20N3 AC, the magnetic compass
card stagnation shall not exceed (3/OAafter deflecting the compass card from the magnetic
meridian by KA

5.2.4  The magnetic compass shall be provided with the relevant devices ensuring the
compass card stability under the ship's vibrations and normal position of the compass bowl
vertical axis under the ship's service conditions.

5.2.5 The compass bowl with gimbal suspension shall retain horizontal position at the
binnacle inclination to 45Ain any direction. The card shall remain free at the bow! inclination
in any direction of at least:

10Afor compass with gimbal suspension;

30Afor compass without gimbal suspension.

5.2.6 The magnetic compass shall be provided with the devices for compensation
of constant, semicircular, intercardinal, inclination and latitude deviation.

Where provision is made on board the ship for degaussing device, the magnetic
compass shall be provided with a device for compensation of electromagnetic deviation.

Every such device shall be capable of compensating the corresponding deviation with
accuracy up to N0,2A

5.2.7  The design of the devices specified in 5.2.6 shall provide for the compensation
of deviation with maximum values of residual deviation not exceeding NBAfor the standard
magnetic compass and NAfor the spare one.

5.2.8 The magnetic compass shall be provided with binnacles and electric lighting
sufficient to make the scale divisions of the compass card distinctly visible. The lighting
intensity shall be capable of being adjusted.

Electric lighting of the compass card of the magnetic compass shall be supplied from the
main and emergency sources of electrical power.

Power supply from the emergency source of electrical power may be substituted for
power supply from the accumulator battery.

5.2.9 The height of the standard compass binnacle together with the pad it is installed
on, shall provide for the plane of the compass bowl glass to be at the height of not less than
1300 mm from the deck.

The maximum height at which the compass may be installed is not restricted, but in any
case, it shall not exceed the height providing for the most convenient operation of the
compass.

5.2.10 Standard compass shall be fitted with bearing finders which shall be capable
of taking bearing of all visible landmarks, objects and heavenly bodies with reading accuracy
of NO,5A

Bearing finders of new type shall be capable of direct reading of bearings.

5.2.11 The magnetic compass card or projection tube periscope shall be capable
of ensuring accurate indication of readings at a distance of not less than 1,4 m both at day
and artificial lighting. The use of magnifying devices is permitted.
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5.2.12 Magnetic compass with remote electric transmission of compass course shall
comply with the requirements of 5.2.1 T 5.2.10. Besides, it shall be capable of transmitting
the true course information to other navigational equipment and to repeaters (refer also
to 5.10).

5.2.13 Magnetic compass with remote electric transmission of compass course may
consist of:

.1 a magnetic compass, which does not require electrical power supply to operate
the sensing part and is provided with the device for remote electric transmission of compass
course.

In case the remote electric transmission of compass course meets the requirements
in 5.10, such compass may be used as a standard magnetic compass;

.2 an electromagnetic compass which requires electrical power supply to operate the
sensing part and provided with an electronic device to generate the corrected compass
course and transmit it to other navigational equipment.

This compass may be used on board as a magnetic compass additional to the standard
one.

5.2.14 Magnetic compass shall be provided with devices for compensation of deviation
within the following limits:

.1  the vertical component of the ship's magnetic field at the point of compass
installation, including the inclination deviation: up to N75 £ T;

.2 coefficient A: up to N34

.3 coefficient B: up to N(720/H)A

4 coefficient C: up to N(720/H)A

5 coefficient D: up to N74

.6 coefficient  :up to N3A

where 'O is the horizontal component of the Earth magnetic field at the point of compass installation,
ineT.

The set positions of controllers of the electronic devices for compensation of deviation
shall be clearly marked and constantly active.

The device for compensation of deviation shall be protected against unauthorized
access.

Magnetic compass with remote electric transmission of compass course shall have one
output channel as a minimum to transmit the course to other navigational equipment in
accordance with the requirements of IEC 61162.

5.2.15 Magnetic compass with remote transmission of compass course shall remain
capable of normal operation under the following variations of the ship's movement:

circulation with angular speed up to 6As;

yawing with period of 10 to 20 s and maximum course deviation by KBA

5.2.16 The design of the magnetic compass fitted with optical remote transmission
of the card readings shall provide for the screen to present the direct reflected image of the
card dial sector with clearly visible divisions of degrees on the arc of not less than 30Aas well
as the lubber's line fitted in the casing of the compass bowl.

It is recommended that a device capable of presenting the card dial image from fore and
aft sides of the periscope shall be provided.

5.2.17 The length of the projection tube periscope of the magnetic compass fitted with
optical remote transmission of card readings shall provide for the possibility of fitting the
screen at eye-level of the helmsman, the height of the compass pad and passage of the
periscope tube through the deck being taken into account.

The height of the screen shall be capable of being regulated by 100 to 150 mm up and
down from the mean position.
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5.2.18 The screen shall be provided with a device protecting it from bright sunshine or
other source of light capable of distorting the image on the compass card screen by
floodlighting. The image shall be distinctly visible on the screen by day and by night.

5.2.19 The design of the optical system shall provide for the image of dial sector to
remain distinct and clear both during visual bearing taking and with the compass cap closed.

5.2.20 A suitable device for adjusting and fixing of the screen position shall be
provided.

5.2.21 The enclosure of optical system shall be of waterproof IP56 design. Adequate
measures shall be taken to prevent sweating and condensation of moisture in the enclosure.
The easy access shall be provided to the optical system for the purpose of its maintenance.

5.2.22 The lifeboat magnetic compass shall comply with the following requirements:

.1 graduation division of compass card shall be 1A 2A but shall not exceed 5A
depending on the diameter of the compass card;

.2 under conditions specified in 5.2.3, the compass card stagnation shall not exceed
(9'0A

.3 provision shall be made for lighting of the compass card in accordance with the
requirements of 6.13.8.1.5, Part Il "Life-Saving Appliances";

.4 fastening gear for securing the compass in the lifeboat and a box for storing the
compass shall be provided;

.5 the diameter of the compass card shall be sufficient to provide normal taking
of readings.
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5.3 GYROCOMPASS

5.3.1 The gyrocompass positioned on a horizontal and stationary base in latitudes
of up to 60Ashall conform to the following requirements:

.1 the gyrocompass shall be brought into alignment with meridian within 6 h;

.2 the steady state error at any course shall not exceed N0,75A1 secant latitude and
the root mean square value of the differences between individual course indications and the
mean shall be less than 0,25A1 secant latitude;

.3 the permissible error from one run-up to another shall be within N0,25AT secant
latitude;

4  follow-up system performance speed shall be not less than 6As.

5.3.2 The gyrocompass mounted on board ship under operational conditions in
latitudes up to 60Ashall conform to the following requirements:

.1 under rolling and pitching harmonic motions of up to 5Awith a period of 6 to 15 s at
maximum acceleration of 0,22 m/s? the gyrocompass shall be brought into alignment with
meridian within 6 h;

.2 the error ofthe master compass readings under service conditions, due to
variations in ship's power supply parameters and possible alterations of magnetic fields shall
not exceed NLAI secant geographical latitude;

.3 the error of readings due to a rapid alteration of ship's speed of 20 knots shall not
exceed N\24

4 the error of readings due to a rapid alteration of course of 180Aat a speed of up
to 20 knots shall not exceed N34

.5 the residual error at a straight course (after correction for speed and course and,
if necessary, latitude influences) at a steady speed of up to 20 knots shall not exceed K0,25A
T secant latitude;

.6 errors of readings due to rolling up to 20 AC, pitching up to 10Aand yawing up to 5A
with a period 6 to 15 s and the maximum horizontal accelerations not more than 1 m/s? shall
not exceed 1 A Tsecant latitude;

.7 the divergence in readings between the master compass and repeaters shall not
exceed NO,5A

Note. The errors specified in 5.3.2.3 to 5.3.2.6 are taken to be the difference between the
observed and the settle point heading values.

5.3.3  The complete set of gyrocompass shall be provided with a course recorder and
also a corrector used for correction of compass readings in respect to ship's speed and
latitude.

5.3.4 ltis advisable to provide a course recording device (a course recorder), capable
of recording ship's course in respect of time with accuracy of NLA in the complete set
of gyrocompass.

5.3.5 The system of gyrocompass readings remote transfer shall be so designed as
to ensure simultaneous operation of gyrocompass repeaters, fitted in other navigational
equipment, the course recorder (when it is available), as well as transmission of information
on the course to other navigational equipment.

5.3.6  The design of repeater cards, bearing taking devices, lighting fittings and other
arrangements shall be capable of ensuring the indication of course and bearing readings in
compliance with the requirements of 5.2.2, 5.2.4, 5.2.8 (except for the requirements as
regards the reserve self-contained source of lighting, kind of electric current and voltage),
5.2.9 and 5.2.10.
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5.4 LOG

5.4.1 Devices to indicate speed and distance (log) are intended for generating and
displaying the ship's motion parameters data used for general navigation and ship
manoeuvring.

As a compulsory parameter, the log shall be capable of measuring the longitudinal
speed component of ship's motion forward speed through water or over the ground as well
as the distance run in that direction. Additionally, the log may also measure the other
components of ship's motion.

A log transmitting information about the ship's speed to a radar plotting aid (EPA, ATA,
ARPA) and to the ship's track control system, shall be capable of measuring the ship's speed
through the water in the fore direction.

5.4.2 The log shall normally function at forward speeds up to the maximum and in
water beneath the keel of depth greater than the following values:

3 m for speed and distance measuring devices through the water;

2 m for speed and distance measuring devices over the ground.

5.4.3 Initial sensitivity of a log shall not be more than 0,1 knot.

5.4.4 Provided the ship is operating free from shallow effect and from the effects
of wind, current and tides, in measuring the ship speed by the log, the error (3s) shall not
exceed, at normal probability law, the following values:

K2 % of the actual speed of the ship, or N0,2 knots, whichever is greater, for a digital
display and for output data transmission;

2,5 % of the actual speed of the ship, or N0,25 knots, whichever is greater, for an
analogue display.

5.4.5 In measuring the distance run through the water, the error shall not exceed
K2 % of the actual distance run by the ship in one hour or N0,2 miles in each hour, whichever
is greater, provided the ship is operating free from shallow effect and from the effects
of wind, current and tides.

5.4.6 The divergence in readings of speed repeaters and the main unit shall not
exceed N1,5 % of the upper limit of the measuring range of the log.

The divergence in readings of distance repeaters and the main unit shall not
exceed ND,01 of a mile and that of repeaters, N0,02 of a mile.

The distance repeaters and speed repeaters shall be capable of operating
simultaneously.

Speed repeaters shall be of self-synchronized type. It is permitted to use digital display
as speed repeaters. In this case, the direction of ship's movement shall be indicated
unambiguously.

5.4.7 The logs shall comply with the following design requirements:

.1 the submerged retractable mechanism of logs shall provide for their quick setting
in operation position and retracting inside the ship's hull by one person only;

.2 log components structure shall be so designed that neither the method of their
attachment to the ship's hull, nor the preventive inspection and replacement on the ship
afloat, nor damage to any part of the equipment penetrating the hull could result in the
disturbance of the longitudinal strength of the ship's hull and in the ingress of water to the
ship;

.3 where the mass of the retractable submerged mechanism exceeds 16 kg,
a mechanical gear (winches, tackles, blocks) for lifting the movable parts inside the hull shall
be provided. The time required for retracting shall not exceed 2 min.

Provision shall be made for a device for remote setting in operation position and
retracting inside the hull of the submerged part of the log, the device being operated from the
wheelhouse. In this case, adequate limit switches capable of restricting the lowering and
retracting of the sliding tube, sealing in the sluice valves and a visual signal in the
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wheelhouse indicating the "lifted" or "lowered" position of the sliding tube as well as "sluice
valve closed", if this is required by the design of the log, shall be provided;

4 materials used for making the submerged parts of logs, their finishing and coating
shall ensure longtime operation of the log in sea water;

.5 provision shall be made in the complete set of a log for a necessary number
of speed and distance repeaters as required by 3.7.3.6 and 3.7.3.7.

The distance and speed repeaters may be incorporated in one common casing;

.6 logs shall be fitted with devices for adequate adjustments after the installation
of these logs on board, as well as for the compensation of the inadmissible errors in log
readings;

.7 speed information may be presented in analogue or digital form, or in both forms
at the same time.

Where a digital is used, its incremental steps shall not exceed 0,1 knots at data renewal
frequency once per second.

An analogue display shall be graduated at least every 0,5 knots and be marked with
figures no greater than every 5 knots.

If the display is intended to present the ship's motion different components, the direction
of movement shall be indicated unambiguously;

.8 distance run information shall be presented in the digital form. The display shall
cover the range from O to not less than 9999,9 miles and the incremental steps shall not
exceed 0,1 miles. Online counter may be provided for resetting a read out to zero;

.9 the graduation dials of the main unit and repeaters shall be provided with interior
adjustable lighting.

The display shall be easily readable by day and night;

.10 the interconnection of the repeaters shall be effected through appropriate fuses;

.11 it is recommended to provide logs with a signaling system capable of monitoring
running by the ship of certain predetermined distances;

.12 itis permitted to use the transducers of logs both of sliding and fixed design.

Sliding and fixed transducers may protrude from the bottom or may be in flush position
to the bottom of the ship;

.13 two primary electromagnetic transducers with appropriate changing-over device
are permitted to be installed.

5.4.8 The log translating device shall provide feeding distance run information to
other equipment fitted on board. In this regard if the relay contact is used, the information
shall be fed to external systems only for forward ship's movement. The information shall be
in the form of one contact closure (or its electrical equivalent) for each 0,005 miles run.
The minimum time of contact closure or duration of the equivalent impulse signal shall be at
least 50 ms.

If the log is intended for feeding external systems with the information on speed,
distance run and also on other ship's movement parameters, including directions,
its translating device shall be provided with sufficient number of serial digital interfaces
(also refer to IEC 61162).

5.4.9 If the log is capable of being operated in the speed through water and speed
over the ground modes, mode selection and mode indication shall be provided.

If the two-component log has provision for indicating the longitudinal and transverse
speed components, the unambiguous and clear indication of the operation mode and
displayed parameters shall be provided.

As an additional option, the log display may provide information on the resultant speed
vector (as to module and direction) of ship's movement at the place of a transducer location
and also the calculated data of bow and stern motion parameters.

5.4.10 The primary electromagnetic transducers ofthe logs shall not produce
interference to operation of other navigational equipment of the ship.
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5.4.11 The log performance shall not deteriorate when the ship is rolling up to NLOA
and pitching up to KBA

5.4.12 If the log performance is affected by certain conditions (sea state and its
effects, water temperature, water salinity and aeration, sound velocity in water, the depth
of water under the keel, heel, trim and draught of ship), details of possible effects shall be
included in the ship's technical documentation.
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5.5 ECHO SOUNDER

5.5.1 The echo sounder is intended for reliable measuring, visual presentation,
recording and transmitting information on the depth of water under a ship to other ship's
systems. The echo sounder shall function at all headway ship speeds from 0 up to 30 knots
under conditions of heavy water aeration, of brash, broken ice and in areas with a sharp
change of the bottom contour, with the rocky, sandy and muddy bottom.

5.5.2 The echo sounder shall be capable of measuring any clearance under the
transducer between 1 m and 200 m.

5.5.3  The echo sounder shall be provided with:

.1 shallow range scale covering 0,1 of the depth range (1 to 20 m);

.2  deep range scale covering the whole depth range (1 to 200 m).

The pulse repetition rate shall not be slower than 36 pulses per minute on the shallow
range and 12 pulses per minute on the deep range.

5.5.4 Based on a sound speed in water of C = 1500 m/s, the tolerance of the
indicated depth shall not exceed:

.1 N0,5 m on the shallow range scale or N2,5 % of the indicated depth, whichever is
greater;

.2 KB,0 m on the deep range scale or N2,5 % of the indicated depth, whichever is
greater.

The echo sounder performance shall not deteriorate when the ship is rolling NLOA and
pitching KBA

Some omissions in readings are permissible when the ship is rolling more than 10A
and/or pitching more than 5A the sea bed has rocky or steeply sloping character (over 15A.

5.5.5 The complete set of the echo sounder shall include one or more transducers,
the main unit with built-in depth indicator, a depth recording device, remote repeaters and
also the translating device for data transmitting to other ship's systems.

The echo sounder design shall provide for a possibility of displaying the immediate
depth on the depth indicator and of recording the sounded depth in the depth recording
device.

The depth recording device may be built into the echo sounder main unit.

5.5.6  More than one transducer fitted in different parts of the ship may be used in the
echo sounder composition. In doing so, a clear indication of the transducer(s) in use shall be
provided.

5.5.7 The echo sounder design shall simultaneously provide the presentation
of depth information:

.1 in the graphical form displaying the depth profile along the ship's run;

.2 inthe digital form displaying the immediate depth.

The graphical form of depth information display shall provide a visible record
of soundings during at least 15 min.

5.5.8 The scale of depth display in a graphical form shall be not smaller than:

.1 1 m:5,0 mm per meter depth on the shallow range scale;

.2 1 m: 0,5 mm per meter depth on the deep range scale.

The graphical display shall be capable of automatic showing time marks at intervals not
exceeding 5 min, and depth marks at intervals not larger than one-tenth of the range of a
scale in use.

The indications of digital depth indicators shall be multiples to 0,1 m.

Other forms of depth information display may be used if they do not affect the reliability
of graphical and digital information.

5.5.9 The echo sounder shall be provided with audible and visual alarm signals on
ship's approach to the preset depth. Manual setting of the preset depth in the depth range
from 1 m up to 100 m shall be continuous or in steps (5, 50, 100 m).
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5.5.10 The echo sounder shall be provided with a device to allow a correction for
determination of a depth under the most immersed part of the ship.

5.5.11 The echo sounder shall be provided with audible and visual alarms to indicate
failures, affecting a reliability of information displayed, and also an interruption of power
supply and the critical change of ship's mains parameters.

5.5.12 The echo sounder depth recording device shall provide recording of information
about depth with time marks during previous 12 h. Moreover there shall be means for the
shore-based retrieval of recorded information.

5.5.13 Recording of echo sounder indications may be carried out on the paper tape or
other media. If paper tape is used, the relevant marks shall be provided on its right side
indicating when the paper remaining is less than 1 m.

5.5.14 Switching on of the echo sounder shall be effected by one manipulation.

The starting period shall not exceed 30 s.

5.5.15 Sounding in shoal water may be effected by an individual echo sounder
installed on board the ship which is capable of measuring on the shoal water range scale
and not less than on the half of the shallow water range scale.
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5.6 RATE-OF-TURN INDICATORS

5.6.1 The rate-of-turn indicator shall operate independently of gyrocompass and
radar operation and shall be capable of indicating the direction and angular speed of the
ships turn.

5.6.2  The rate-of-turn indicator shall be so constructed as to operate both with the
automatic and manual ship steering.

5.6.3  With due regard for the influence of earth rate the indicated rate of turn shall not
deviate from the actual rate of turn of the ship by more than 0,5Amin +5 % of measured
value.

The rate-of-turn indicator shall meet these accuracy requirements at ship's speed up
to 10 knots.

5.6.4  Yawing of the ship at sea shall not change reliable operation of the rate-of-turn
indicator on waves.

Periodic rolling motion of the ship with an amplitude of NK6Aand period of up to 25 s and
periodic pitching motion with an amplitude of NLAand period of up to 20 s shall not change
the mean value of the indicated rate of turn by more than 0,5Amin.

5.6.5 The rate-of-turn indicator shall be ready for operation and shall meet the
requirements of the present Chapter within 4 min of being switched on. Its operation shall be
indicated on the display.

5.6.6 The number ofrepeaters ofthe rate-of-turn indicator shall meet the
requirements of 3.7.5.2.

5.6.7 The rate of turn shall be indicated by a centre-zero analogue type indicator
(preferably circular). Where a circular scale indicator is used, the zero shall be uppermost.
Alphanumeric display may be permitted. In this case, positive indication of port and
starboard shall be provided.

5.6.8 A turn of ship to port shall be indicated on the left of the zero point and a
starboard turn to the right of the zero point. If the actual rate of turn exceeds full scale
deflection, this shall be clearly indicated on the display.

5.6.9 The length of scale in either direction from zero shall not be less than 120 mm.
The sensitivity of the system shall ensure that a change in the rate of turn of 1Amin is
represented by a distance of not less than 4 mm on its scale.

5.6.10 A linear range scale of not less than N30Amin shall be provided. This scale
shall be marked in intervals of 1Amin on both sides of zero and with figures every 10Amin.
Every 10Amin mark shall be significantly longer than the 5Amin mark which in turn shall be
significantly longer than the 1Amin mark. The marks and figures shall preferably be red or
light colour on a dark background. Additional linear range scales may be provided.

5.6.11 Damping of the rate-of-turn indicator shall be provided with a time constant
which may be varied during operation in the range zero to at least 10 s.
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5.7 RADAR

5.7.1 The radar equipment shall assist in avoiding collision and safe navigation by
providing a detection and indication of the positions of other ships, shoreline, buoys, surface
objects and obstructions as well as navigation marks.

The radar shall perform the following functions:

display of radar video;

indication of position and target tracking information;

positional data derived from own ship's position (EPFS);

display of AIS target information.

It is recommended to provide the capability of displaying data of system Electronic
Navigation Charts for monitoring own ship's position.

5.7.2 Regardless of the type of ship on which the radar will be installed, frequency
band used and indication device type the radar shall meet the requirements specified in
Table 5.7.2.

Table 5.7.2

Gross tonnage of ship <500 500 up to < 10000 010000
Minimum operational display area diameter, mm 180 250 320
Minimum display area 1951 195 2701 270 3401 340
Auto acquisition of targets T T +
Minimum acquired radar target capacity 20 30 40
Minimum activated AIS target capacity 20 30 40
Minimum sleeping AIS target capacity 100 150 200
Trial Manoeuvre i i +

5.7.3  The radar shall ensure operation in the following frequency bands:

X-band: 9,2 to 9,5 GHz (wave length of 3 cm) for high discrimination, good sensitivity
with no clutter;

S-band: 2,9 to 3,1 GHZ (wave length of 10 cm) to ensure that target detection and
tracking capabilities are maintained in adverse conditions of fog, rain and sea clutter.

The frequency band in use shall be clearly indicated.

5.7.4 The radar shall be capable of operating satisfactorily in typical interference
conditions and of measuring the following parameters:

range within 30 m or 1 % of the range scale in use, whichever is greater;

bearing within 1A

5.7.5 The capability of the radar of indicating the target in at least 8 out of 10 scans
with a probability of radar detection false alarm not more than 10'* shall be determined in the
process of the aerial operation within "X-band" (3 cm) and "S-band" (10 cm) under the
following conditions:

absence of clutter;

aerial height of 15 m above sea level.

The minimum detection ranges for various targets in clutter-free conditions are specified
in Table 5.7.5. Minimum range target detection shall be achieved with the use of a regular
aerial having the smallest aperture.

5.7.6  With own ship at the zero speed , absence of clutter, in calm conditions, an
aerial height of 15 m above sea level the navigation buoy specified in Table 5.7.5 shall be
detected at a minimum horizontal range of 40 m from the aerial position and up to a range
of 1 mile, without the setting of control functions other than the range scale selector.

Compensation for any range error shall be automatically applied for each selected
aerial, where multiple aerials are installed.
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Minimum detection ranges

Table 5.7.5

Target feature, height

Detection range in NM?

inti 1
Target description above sea level, m X-band 3cm S-band 10cm
Shorelines Rising to 60 m 20 20
Shorelines Rising to 6 m 8 8
Shorelines Rising to 3m 6 6
Ships of > 5000 gross tonnage 10 11 11
Ships of > 500 gross tonnage 5 8 8
Small vessel with radar reflector® 4 5 3,7
Navigation buoy with corner reflector* 3,5 4,9 3,6
Navigation buoy® 3,5 4.6 3,0
Small vessel of length 10m with no radar reflector® 2,0 3,4 3,0

1 Reflectors are taken as point targets, vessels as complex targets and shorelines as distributed targets
(typical values for a rocky shoreline, but are dependent on profile).
2 Detection ranges may be changed by various factors, including atmospheric conditions, target speed and

aspect, target material and target structure.

8 The Radar Cross Section (RCS) for the radar reflector shall be: 7,5 m? for X-band, 0,5 m? for S-band.

4 RCS for the corner reflector shall be: 10 m? for X-band and 1 m? for S-band.

5 The navigation buoy shall have RCS of 5 m? for X-band and 0,5 m? for S-band.
For the channel markers with an RCS of 1,0 m? (X-band) and 0,1 m? (S-band) and height of 1 m their detection

range shall be of 2,0 and 1,0 miles respectively.

6 RCS for 10 m small vessel shall be of 2,5 m? for X-band and 1,4 m? for S-band.

5.7.7

working range scales under sleeping clutter conditions.
The radar system shall provide the means to enhance the visibility of targets in adverse

sleeping clutter conditions at close range.

The radar shall provide consistent target detection performance on all the

Degradation of detection performance (related to the figures in Table 5.7.5) under the
following conditions, shall be clearly stated in the technical documentation;

light rain (4 mm per hour) and heavy rain (16 mm per hour);

sea state 2 and sea state 5;
and a combination of these.

Possible degradation in performance due to a long transmission line, actual aerial height
or any other factors shall be clearly stated in the technical documentation.

5.7.8

Means shall be provided in the radar design for the adequate reduction

of unwanted echoes, including sea clutter, rain and other forms of precipitation, clouds,
sandstorms and interference from other radars.
Effective manual and automatic anticlutter functions shall be provided. A combination
of automatic and manual anti-clutter functions is permitted.
A gain control function shall be provided to set smoothly the system gain and signal

threshold level.

There shall be clear indication on the radar display of the level for gain and all anti-

clutter functions.
579
the display.

Means shall be available in the radar design to enhance target presentation on

The picture shall be updated in smooth and continuous manner with minimum latency.
The technical documentation shall explain the basic concept, features and limitations

of any signal processing.

5.7.10 The X-band radar system shall be capable of detecting radar beacons, SARTs

in the relevant frequency band.

It shall be possible to switch off those signal processing functions, including polarization
modes, which may prevent a X-band radar beacon or SART from being detected.
The status of the signal processing mode used shall be indicated.
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5.7.11 Range and bearing discrimination shall be measured in calm conditions, on the
range scale of 1,5 miles or less and at between 50 % and 100 % of the range scale selected.
In so doing the following requirements shall be met:

the radar system shall be capable of displaying two point targets on the same bearing,
separated by 40 m or more in range, as two distinct objects;

the radar system shall be capable of displaying two point targets at the same range,
separated by 2,5Ain bearing, as two distinct objects.

5.7.12 The target detection performance of equipment shall not be impaired when own
ship is rolling or pitching up to KLOA

5.7.13 Means shall be available in the radar to monitor performance of the radar
system. In the absence of targets, the possibility of monitoring the performance of the radar
system shall be retained.

Where applicable to radar technology, manual tuning shall be provided and, additionally,
automatic tuning may be provided.

Means shall be available in the radar to determine a significant drop in system
performance relative to a calibrated standard established at the time of installation.

5.7.14 The radar equipment shall be fully operational (RUN status) within 4 min after
switch on from cold.

A STANDBY condition shall be provided, in which there is no operational radar
transmission. The radar shall be fully operational within 5 sec from the standby condition.

5.7.15 Measurements from own ship (e.g. target range, variable range markers, target
bearing, cursor, tracking data) shall be made with respect to the consistent common
reference point of the own ship (e.g. conning position). Facilities shall be provided to
compensate for the offset between the aerial position and the consistent common reference
point on installation.

Where multiple aerials are installed, there shall be provision for applying different
position offsets for each aerial in the radar system. The offsets shall be applied
automatically.

Own ship's scaled outline shall be available on lower range scales. The consistent
common reference point and the position of the selected radar aerial from which information
is derived shall be indicated on this graphic.

Picture on the radar display shall be centred with respect to the consistent common
reference point which shall be at the centre of the bearing scale.

Range measurements shall be in miles. In addition, facilities for metric measurements
may be provided on lower range scales. All indicated values for range measurement shall be
unambiguous.

Radar targets shall be displayed on a linear range scale and without delay in the display
when the target position changes.

5.7.16 Range scales of 0,25; 0,5; 0,75; 1,5; 3; 6; 12 and 24 miles shall be provided.
Additional range scales, including large-sized metric range scales, are permitted outside the
mandatory set.

The range scale selected shall be permanently indicated.

5.7.17 An appropriate number of equally spaced fixed range rings shall be indicated
on the radar display. The interval between the fixed range rings shall be continuously
presented on the radar display.

The system accuracy of fixed range rings shall be within 1 % of the maximum range
of the range scale in use or 30 m, whichever is the greater distance.

5.7.18 At least two variable range markers shall be provided, each variable range
marker shall have a numerical readout.

The variable range marker shall enable the user to measure the range of an object with
maximum system error of 1 % of the range scale in use or 30 m, whichever is the greater
distance.
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5.7.19 A bearing scale around the periphery of the operational display area shall be
provided. The bearing scale shall indicate the bearing as seen from the consistent common
reference point of the own ship.

The bearing scale shall be numbered at least every 30Adivision and have division marks
of 5Aand 10Awhich shall be clearly distinguishable from each other. 1Adivision marks may
be presented where they are clearly distinguishable from each other.

5.7.20 An electronic graphic line from the consistent common reference point to the
bearing scale shall indicate the heading of the ship. Means shall be provided to align the
electronic heading line to within 0,1A

If there is more than one radar aerial, the heading skew (bearing offset) shall be retained
and automatically applied when each radar aerial is selected.

Provision shall be made to temporarily suppress the image of the heading line by the
use of a switch with automatic reset to "on" position. This function may be combined with the
suppression of other graphics.

5.7.21 At least two electronic bearing lines (EBLS) shall be provided to measure the
bearing of any point object with a maximum system error of 1 at the periphery of the display.

The EBLs shall be capable of measurement relative to ship's heading and relative to
true north. There shall be a clear indication of the bearing reference (i.e. true or relative).

It shall be possible to move the EBL origin from the consistent common reference point
to any point of the operational display area and to reset the EBL to the consistent common
reference point by a fast and simple action.

It shall be possible to fix the EBL origin at any point of the display or to move the
EBL origin at the velocity of own ship.

Means shall be provided to ensure that the user is able to position the EBL smoothly in
either direction and to maintain the appropriate system measurement accuracy
requirements.

Each EBL shall have a numerical readout with a resolution adequate to maintain the
system measurement accuracy requirements.

5.7.22 A minimum of four independent parallel index lines, with a means to truncate
and switch off each individual line shall be provided. Means of setting the bearing and beam
range of the parallel index lines shall be provided.

5.7.23 There shall be a means to measure the range and bearing of one position on
the display relative to any other position on the operational display area.

5.7.24 A user cursor shall be provided to enable designation of any position on the
operational display area. The cursor position shall have a continuous readout to provide the
range and bearing, measured from the consistent common reference point, and/or the
latitude and longitude of the cursor position presented either alternatively or simultaneously.

The cursor shall provide a means to select and deselect targets, graphics within the
operational display area. In addition, the cursor may be used to select modes, functions, vary
parameters and control menus outside the operational display area.

Means shall be provided to easily locate the cursor position on the display.

The accuracy of the range and bearing measurements provided by the cursor shall meet
the relevant requirements for VRM and EBL.

5.7.25 The own ship's heading information shall be provided by a gyrocompass.

The accuracy of azimuth alignment of the radar presentation shall be within 0,5A with
a rate of turn likely to be experienced with the class of ship.

The own ship's heading information shall be referenced to the consistent common
reference point and displayed with a numerical resolution to permit accurate alignment with
the gyro system.

5.7.26 A True Motion display mode shall be provided having regard to the motion
parameters of the own ship. The automatic reset of own ship may be initiated by its position
on the display, or time related, or both.
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The reset shall be selected to occur at least on every scan.

North Up and Course Up orientation modes shall be provided.

A clear and continuous indication of the motion and orientation mode shall be provided.

5.7.27 Manual off-centring shall be provided to locate the selected aerial position at
any point within at least 0,5 of the radius from the centre of the operational display area.

On selection of off-centred display, the selected aerial position shall be capable of being
located to any point on the display within 0,75 of the radius from the centre of the operational
display area.

In True Motion, the selected aerial position shall automatically reset to a location giving
the maximum view along own ship's course. Provision for an early reset of selected aerial
position shall be provided.

5.7.28 Two modes of display and graphics stabilization: ground and sea stabilization
modes shall be provided.

The stabilization mode in use and information on information sensor enabling
implementation of the selected mode shall be clearly indicated.

5.7.29 Variable length (time) target trails (afterglow) shall be provided with an
indication of trail time and mode.

It shall be possible to select true or relative trails.

The trails shall be distinguishable from targets.

Either scaled trails or past positions or both, shall be maintained and available for
presentation within 2 scans, following:

the reduction of increase of one range scale;

the offset and reset of the radar picture position; and

a change between true and relative trails.

5.7.30 Targets shall be presented in accordance with relevant symbols according to
the requirements of 5.7.58.

The target information may be provided by the radar tracking function and by the
reported target information from the AlS.

The number of targets present shall be as defined in Table 5.7.2.

A warning alarm shall be automatically actuated when the target number (radar tracked
or AIS reported targets) is about to be maximum.

As far as practical, the data formats for operating and displaying the radar and
AIS targets shall be consistent.

5.7.31 Radar targets shall be provided by the radar transceiver. The signals shall be
filtered with the aid of the associated clutter controls. Radar targets may be automatically or
manually acquired and tracked using an automatic target tracking facility.

The automatic target tracking calculations shall be based on the measurement of radar
target relative position and own ship motion.

Any other sources of information, when available, may be used to support the optimum
tracking performance.

Target tracking facilities shall be available on at least the 3, 6 and 12 miles range scales.
Tracking range shall extend to a minimum 12 miles.

The radar system shall be capable of tracking targets having the relative speed
equivalent to those at which sea-going ships including high-speed craft can operate.

5.7.32 In addition to the requirements for processing of targets reported by AIS, it shall
be possible to provide presentation for a number of radar targets according to Table 5.7.2.
When the established target tracking capacity is about to be exceeded, target overflow shall
not degrade the radar system performance.

5.7.33 Manual and automatic acquisition of radar targets shall be provided with
provision for acquiring the number of targets specified in Table 5.7.2. There shall be means
for the user to define the boundaries of the auto-acquisition area.
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5.7.34 When a target is acquired, the system shall present the trend of the target's
motion within one minute and the prediction of the target's motion within 3 min.

The target tracking system shall be capable of updating the information of all acquired
targets automatically and shall continue to track radar targets that are clearly distinguishable
on the display for 5 out of 10 consecutive scans.

The target tracking system design shall be such that smoothed target vector is
calculated, while target manoeuvres shall be detected as early as possible.

The possibility of tracking errors, including target swap, shall be minimized.

Separate facilities for cancelling the tracking of any one and of all targets shall be
provided.

The greatest possible automatic tracking accuracy shall be achieved when the tracked
target has achieved a steady state and with the required accuracy performance of the
information sensor.

For ships capable of up to and including 30 kn true speed, the tracking facility shall
present, within 1 min steady state tracking, the relative motion trend and after 3 min, the
predicted motion of a target, within the accuracy values specified in Table 5.7.34.

Accuracy may be significantly reduced under the following conditions:

shortly after acquisition;

own ship manoeuvre;

a manoeuvre of the target;

any tracking disturbance;

sensor accuracy.

Measured target range and bearing shall be within:

50 m (by range) (or 1 % of target range);

2A(by bearing).

For ships capable of speeds in excess of 30 kn and with speeds of up to 70 kn, the
motion accuracy values specified in Table 5.7.34 shall be maintained with target relative
speeds of up to and including 140 kn.

Table 5.7.34
Tracked Target Accuracy (95 % probability figures)
Time of steady Relative . Dap Tap | True course
state (min) course (deg) Relative speed (kn) (NM) | (min) (deg) True speed (kn)

1min: Trend 11 1,50r10 % 1 | | |
(whichever is greater)
3 min: Motion 3 0,80rl1l% 0,3 0,5 5 0,50rl1%
(whichever is greater) (whichever is

greater)

A ground referencing function, based of a stationary tracked target, shall be provided.
Targets used for this function shall be marked with the relevant symbol.

5.7.35 Reported targets provided by the AIS shall be displayed according to pre-
defined parameters. Targets may be sleeping, or may be activated.

Activated targets shall be treated in a similar way to radar tracked targets.

There shall be an automatic indication when the capacity of display of AIS targets
(sleeping and/or activated) is about to be exceeded.

5.7.36 To reduce display clutter, a means to filter the presentation of sleeping
AIS targets shall be provided, together with an indication of the filter status (e. g. by target
range, distance and time to the closest point of approach 8 O ,"Y , AlS target class: A, B,
etc.). It shall not be possible to remove individual AlS targets from the display.

5.7.37 A means shall be provided to activate a sleeping AIS target and to deactivate
the activated AIS targets.
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If zones for the automatic activation of AIS targets are provided, they shall be the same
as for automatic radar target acquisition.

In addition to the beginning of activation the AIS targets when entered in the established
zone, sleeping AIS targets may be automatically activated when meeting user defined
parameters: target range, distance and time to the closest point of approach (Dap, Tap), AIS
target class (A, B).

5.7.38 The AIS target presentation status shall be in accordance with Table 5.7.38.

Table 5.7.38
The AIS presentation status
Function Cases to be presented Presentation
AIS AIS processing switched | AIS presentation switched on/ Alphanumeric or graphical
On/Off on/graphical presentation | graphical presentation switched

switched off

on

Filtering of sleeping

Filter status

Filter status

Alphanumeric or graphical

AIS targets
Activation of targets Activation criteria Graphical
‘O /'Y alarm Function On/Off Function On/Off Alphanumeric and graphical

Sleeping targets included

Sleeping targets included

Lost target alarm

Function On/Off
Lost target filter criteria

Function On/Off
Lost target filter criteria

Alphanumeric and graphical

Target association

Function On/Off
Association criteria
Default target priority

Function On/Off
Association criteria
Default target priority

Alphanumeric

5.7.39 Symbols for presentation of AIS target on the radar display shall be in
accordance with the requirements of 5.7.58.

AIS targets that are displayed shall be presented as sleeping targets by default.

The course and speed of a tracked radar target or reported AlS target shall be indicated
by a predicted vector of adjustable length.

Permanent and clear indication of vector time and stabilization shall be provided.

The consistent common reference point of own ship shall be used for presentation
of radar targets and AIS targets on the radar display.

To present activated targets on close range from the own ship, a means to present the
true scale outline of an activated AlS target shall be provided.

It shall be possible to display the past track of activated AlS targets.

5.7.40 It shall be possible to select any tracked radar or AIS target for alphanumeric
display of its data. A target selected for display shall be identified by the relevant symbol. If
more than one target is selected for data display, the relevant symbols and the
corresponding data shall be clearly indicated. There shall be a clear indication to show that
the target data is derived from radar or from AlS.

For each selected target, the following data shall be presented in alphanumeric form:

source of data (radar or AlS);

range of target;

bearing of target;

COG (course over ground);

speed over ground;

O and’Y 8

Additionally, for each selected tracked AlS target the following data shall be presented:

ship's identification;

navigational status (underway, at anchor, etc.);

position.

Target heading and reported rate of turn of the AIS target may be also made available.

Additional target information may be provided on request.
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If the received AIS information is incomplete, the absent information shall be clearly
indicated as "MISSING" within the target data field.

The data on selected target shall be displayed and continually updated, until another
target is selected for data display or until the window is closed.

Means shall be provided to present own ship AIS data on request.

5.7.41 A clear indication of the cause for all alarm criteria shall be given.

If the calculated O and "Y values of a tracked target or activated AIS target are less

than the set limits;

a’O /'Y &larm shall be given;

the alarmed target shall be clearly indicated.

The preset O /'Y limits applied to targets from radar and AIS shall be identical.
The O /'Y alarm functionality shall be applied for all activated AIS targets.

Onrequestthe 'O /Y alarm functionality may also be applied to sleeping AlS targets.

When new targets are detected within the defined acquisition zone for automatic
tracking and when new AIS targets are activated, these targets shall be clearly identified and
an alarm shall be given.

The system shall alert the user if a tracked radar target is lost, rather than excluded by a
pre-determined range or pre-set parameter. The last position of the target removed from
tracking shall be clearly indicated on the display.

It shall be possible to enable or disable the lost target alarm function for AIS targets. A
clear indication shall be given if the target is lost and if the lost target alarm is disabled.

The last position of the lost AlS target shall be clearly indicated on the display.

5.7.42 The indication of the lost target shall disappear if the AIS signal is received
again, or after the lost target alarm has been acknowledged. A means of recovering limited
historical data from previous AlS reports on lost targets shall be provided.

It shall not be possible to display one physical target as two independent targets (radar
and AlS targets).

If the association criteria are fulfilled such that the radar and AIS reported information
are considered as one physical target, than as a default condition, such target shall be
displayed by the activated AlS target symbol and alphanumeric AlS target data.

The user shall have the option to change the default condition to display data and shall
be permitted to select target data source (radar or AIS).

If the AIS and radar information become sufficiently different, the AIS and radar
information shall be considered as two distinct physical targets and one activated AlS target
and one tracked radar target shall be displayed. No alarm shall be raised.

5.7.43 On ships of 10000 gross tonnage and upwards the radar system shall be
capable of simulating the manoeuvre, namely, shall provide a possibility of simulating the
approach situations during the manoeuvre with due regard for own ship's dynamic
characteristics.

A trial manoeuvre simulation shall be clearly identified.

The requirements are:

the simulation of own ship course and speed shall be variable;

a simulated time to manoeuvre with a countdown shall be provided;

during simulation, target tracking shall continue and the actual target data shall be
indicated,;

trial manoeuvre shall be applied to all tracked radar target and all activated AlS targets.

5.7.44 It shall be possible for the user to manually display sketch maps of the
navigation area, various navigation lines, routes referenced to own ship and its geographical
position. It shall be possible to remove the display of this data by a simple operator action.

The sketch maps may consist of lines, symbols and reference points, which shall comply
with the requirements of 5.7.58.
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The displayed additional marks and symbols shall not degrade the radar information.
The displayed information shall be retained when the equipment is switched off and restored
when a relevant equipment module is replaced.

5.7.45 The radar system may provide the means to display electronic navigation
charts (ENC) to provide real-time sailing conditions monitoring.

The displayed ENC shall comply with International Hydrographic Organization (IHO)'s
relevant standards.

It shall be possible to display information derived from ENC updates.

It shall be possible to display ENC by levels or categories of information, but not by
individual objects or chart symbols.

The display of ENC shall use the same reference criteria as the AIS, including
consistent common reference point of own ship and datum. Scale and orientation of ENC
and radar indication shall be identical.

It shall be possible to remove the display of chart data by a single operator action.

The display of radar information shall have priority over all other data which may be
displayed. Chart information shall be displayed such that radar information is not obscured or
degraded. Chart information shall be clearly perceptible as such.

A malfunction of the source of chart data shall not affect the operation of the
radar/AIS system.

5.7.46 Alarm shall be provided to alert the user of "picture freeze". Failure of any
sensor interfaced to the radar, including: gyro, log, aerial position sensor shall be alarmed.

In case of the radar failure, provision shall be made for transfer to the use of accessible
standby means or arrangements shall be made to continue the radar operation with some
system functionalities being limited in use.

5.7.47 When multiple radars operate jointly, the system shall safeguard against single
point system failure.

When an integrated multiple radar system includes components of the same purpose,
provision shall be made for interswitching thereof.

The mode used to receive and process the radar information as well as the operational
data on system status shall be indicated at each display position.

5.7.48 The radar operational controls shall ensure that radar system is simple and
convenient to operate. The radar system shall be capable of being switched "on" or "off" at
the main system radar display or at an additional control position.

The radar control functions may be realized as an individual control panel or with the
use of a programmed access to control (e. g. on-screen menu) or a combination of these.

The primary control functions shall be dedicated hardware controls or control keyboard,
with an associated status indication. The following are defined as primary radar control
functions:

radar standby/run;

range scale selection;

gain;

manual tuning function (if applicable);

anti-clutter rain;

anti-clutter sea;

AIS function on/off;

alarm acknowledge;

cursor;

a means to set EBL;

a means to set VRM;

display brightness;

acquisition of radar targets.
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The primary functions shall be operated directly at the main system radar display in
addition to the remote control positions.

5.7.49 The radar system shall include a means to record the total operating hours for
any components with a limited life.

Provision shall be made to identify the radar failures.

5.7.50 Provision shall be made to switch off automatically high-frequency radiation
within the preset sectors. Indication of these sectors shall be provided.

5.7.51 The radar aerial shall be designed to operate reliably in wind speeds likely to be
encountered on the class of ship on which it is installed.

The rotation rate shall be such as to provide and appropriate information update rate.

There shall be a means to prevent aerial rotation and electromagnetic radiation during
servicing, or while personnel are in the vicinity of the aerial or up-mast units.

5.7.52 The radar design shall ensure that the radar system can be operated by trained
users.

A target simulation facility shall be provided for training purposes and for acquiring skills
in operation.

5.7.53 The radar system shall be capable of receiving the required input information
(in standard format) from:

a gyrocompass or transmitting heading device;

alog;

radionavigation system receiver;

AlIS equipment;

other sources of equivalent information.

5.7.54 Means shall be provided in the radar system to preclude the use of invalid data.
If quality and validity of input data are identified as inconsistent with the requirements this
shall be clearly indicated.

As far as is practical, the integrity of data coming from external sensors shall be
checked. Such check shall be carried out by comparison with other connected sensors or by
other accessible checks such as testing to ascertain that the current data do not exceed the
allowable data limits.

The latency of processing input data shall be minimized.

5.7.55 It shall be possible to provide information (in standard format) by any radar
output interface to other ship's systems.

The radar system shall provide an output of the display data for the voyage data
recorder.

At least one normally closed contact (isolated) shall be provided for indicating failure
of the radar.

The radar shall have a bi-directional interface to other systems to facilitate
communication so that alarms indicating failure of the radar can be transferred to external
systems and so that audible alarms from the radar can be remotely muted from external
systems.

5.7.56 In the event of failure in receiving input data from external information sources
maintaining operation of the radar there shall be an appropriate permanent indication.
Depending on the nature of failure, the following basic functions shall be performed:

.1 in the event of failure of information from gyrocompass (transmitting heading
device) the radar equipment shall operate satisfactorily in an "unstabilized head-up" mode.
The stabilization mode shall be changed automatically within 1 min after a failure in receiving
appropriate information from external source.

If automatic anticlutter sea processing could prevent the detection of targets in the
absence of azimuth stabilization, the processing shall switch off automatically within 1 min.

An indication shall be given that only relative bearing measurements can be used;
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.2 in the event of failure of speed through water information a means of manual
speed input shall be provided,;

.3 in the event of failure of speed or course and speed over ground information the
equipment shall be operated with speed through water information;

.4 in the event of failure of position input information the electronic navigation chart
shall be displayed if only at least a single reference point with known position is used or the
position is manually entered;

.5 in the vent of failure of radar video input information from the radar components
ensuring radiation and reception of radar signals, the equipment shall continue to display
target information based on AIS data. The last radar picture shall not be displayed,;

.6 in the event of failure of AIS input information, the equipment shall display the
radar video and target database;

.7 in the event of failure of information from other ship's systems interfaced to the
radar, the equipment shall be capable of operating equivalent to stand alone system.

5.7.57 The radar operating instructions shall contain a detailed information on all
possible functions, including:

recommended settings of controls for different weather conditions of radar operation;

performance of the radar system;

operator's actions in case of failures;

limitations of the display and tracking process and accuracy, including any delays in
processing and presentation of information;

using own ship heading and speed over ground/course over ground information for
collision avoidance;

limitations and conditions of target association, separate target presentation;

criteria of selection for automatic acquisition of AIS targets and cancellation of activation;

methods applied to display AIS targets and any limitations;

principles underlying the trial manoeuvre technology, including simulation of own ship's
manoeuvring characteristics, if provided;

alarms and indications;

equipment installation and arrangement requirements;

radar range and bearing accuracies;

additional functional capabilities and operator's actions (e. g. for detection of SARTS);

the value of the consistent common reference point of own ship in the information
processing and presentation process;

factors affecting the change of radar performance.

The manufacturer's instructions for the radar system installation shall be an integral part
of the technical documentation.

5.7.58 Abbreviations of terms used in displaying the operation modes and other
information shall be in accordance with those given in Table 5.7.58-1.

Abbreviations of displayed units shall be in accordance with those given in Table 5.7.58-2.

Symbols used to indicate the radar targets, AIS targets and other marks on the radar
display of own ship shall be in accordance with those given in Table 5.7.58-3.

Table 5.7.58-1
Terms and their abbreviations

o Term used
Abbreviation English Russian
ACK Acknowledge ] BHIse j ey HJ dad §
ACQ Acquire, Acquisition 1 O~90ls
AZ Acquisition zone 1 5dzO0 L ©OR 9 OlsO©
AFT Aft s 516 3O
ALARM Alarm vUtcj atsc O
ALT Altitude 1" kO
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o Term used
Abbreviation English Russian
AM Amplitude modulation O B3 dzd IslzH dzOW  dssH Zdzv yq W
ANCH Anchor watch CSBtedzOv 9 0RO
ANT Antenna ¢ dzls | dzdz®©
RAIN Anti clutter rain ] sHOo dzj dzd ] ftsdBinm fSls HESYHW
SEA Anti clutter sea ] sSHOo dzj dgdj T tsd3i m tsls 9 tsdzdzj
AUD Audible 1o9kCtso 52
AUTO Automatic dbolssBOIdUl MSE ]
AFC Automatic frequency control dpolssdBOIsdyj MS s EZftcOo dzj dzd j
AGC Automatic gain control polssBOIsdyj MStsj Efmddzj dzd j
AIS Automatic Identification System polssBBOIsdyd MSOWY dHjdzZlsdW & O
AUX Auxiliary system/function [ B tsdzdeq Is § dz! dzOW M Mmlsj 5O /
AVAIL Available [ sMiskz{ dshls!
BKGND Background [BL 5te
BRG Bearing 1 J dzj dze
BWW Bearing waypoint to waypoint 1 jdzjdzge M fElsjoas? IssySd dzO
BRILL Brilliance CttS sMmis
CAL Calibrate sOdzdetctso £ O
CNCL Cancel J Is d3j dzO
CENT Centre K § dzls te
CHG Change RL d3j dzj ded |
CP Circular polarized stckegtso OW fsdzvtedL Oydw
CLR Clear Judmls¢ O
CPA Closest point of approach ssySt O CteObyO2h jets Medzd y j da
CCRS Consistent common reference point IBh OV wftsttddOv Issyfo
CONT Contrast stsdzlstc OMmls
CORR Correction stetej SIskztc©
CRS Course lkzlsjoas?2 EkEcetsdz (Sktf)
COG Course over the ground lElsjots? ketsdz (Sktfg) wlsdasth
CTW Course through the water lklsjots? Eetsdz tldsmdlsj dz' dzs
CTS Course to steer 1 OHOdzdzr 2 K &fsgro 52
CUP Course up JtodjdsOydwy s fklsjotsddk kg
XTD Cross track distance vicOo jtoL dztsy tOMmMistsw dzd §
CURS Cursor sktemtsts
DG Dangerous goods JfOmde § Gzl T
DATE Date [ Ols©
DR Dead reckoning gydfmdzj dedj (lzlsd
DECR Decrease v d3j dzt M oded
DEL Delete VHOdzd Is !
DEP Departure JIsh jMmilseadd
DPTH Depth | dzlz B d dzO
DEST Destination 1 2dzSls dzOL dzOyj ded v
DEV Deviation dioadoOoydw
DGNSS Differential GNNS [dW W jtejdaydOdz dzf 2 teidd3 41
DSC Digital selective calling AdWtetsos?2 dLBJtOIsjdz! dgr 2 o
DISP Display [ dfmy dzj 2
DIST Distance { Ofmfplssw dzq’ 4
DRMS Distance root mean square utcj Hdzj CoOHEOIdyYd MEtsy tsls

teOMmmlists W ded

DTG Distance to go 1) OHOdzdztsj t©OMMIstsW dzd §
DRIFT Drift [ toj 2 W
E East Il sMists €
EBL Electronic bearing lane Cdzj SlstetsdzdzOW  dzd dzd W ff § dzj dzc O
EPFS Electronic position fixing system Cdzj SIstetsdzdzOY MmdMmlsj &30 s tj H
ENH Enhance vejdduyjddj L Od3j sdztsflsd
ERR Error ] segtej hdetsfls! (sh dB S Q)
EP Estimated position gydmdzddisj oiifMmlsts M Eyjlsdg
ETA Estimated time of arrival { OfmMydlsdetsy otej BW HftedrtsHO
EVENT Event B IsdJ
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o Term used
Abbreviation English Russian
EXT External ]l dzj h ded ?
FIX Fix JftejHnjdgjdedj d3d O
FM Freguency modulation Y OMIstsls dzOW B HEdY ydw
FULL Full ] tsdzdz 2
GAIN Gain v fnddzj ded |
GDOP Geometric dilution of precision J]iBdBBistedyi MSd2 WOSCIsste kZalz
GNSS Global navigation satellite system | dzsB Odz! dgOwW M Zlsdzd C s9 OW  dzO
GC Great circle I sdzr hs2 Ctkzg
GND Ground 1 Bo jtemdesfyls! 7 j dgdzd
GRI Group repetition interval Jffsots?2 ddzsjtco Odz fsolssts
GZ Guard zone J Rt OdzdzOW L t5dz0
GYRO Gyro JdtetsS sd3f Ofm
HS Harmful substances dtstsBh | dzdff OBz = G telzL OR
HUP Head up Jtedj dzZsOydw I Sktehiz
HDG Heading s ktef
HCS Heading control system ddMmlsj &30 EZftcOo dzj dzdw S ktemsd3
HL Heading line [ dddw CktemO
HF High frequency Jr M OwW yOfplstsls O
HSC High speed craft (HSC) " MeSsMestetsMisdzisy MlzHdets ()
HDOP Horizontal dilution of precision I BtedLBdZsOdzr dz" 2 G tsd3d Isted yd

ErlzHh jddwv Itsydesflsd
ID Identification RHjdsdWwdsoydw
INCR Increase Vo jdzdyg ded §
IND Indication RdzHd C OydWw
INFO Information RAW stcd3Oydvw
INF RED Infrared R daW tc Q¢ tc Ofndg
INIT Initialization 1 Oy Oodzts
INP Input l 9 tsH
I/O Input/Output l]otsH/ 1" 9 tsH
IRCS Integrated Radio Communication Rdzsj ctedtetse OdzdzOW MdMmisj &3O te
System
IR Interference rejection ] BHOo dzj dzdJ Y tsd3d m
ISW Interswitch 1 jtoj Sdzs yj dzd
INT Interval Rdzls j o Odz
LAT Latitude zdesls O
LIM Limit JtejHidz (ftejHjdz detsy L dzOygj dz
LOP Line of position [ ddzedwv ftsdztsy j dad W
LOG Log [ 06
LR Long range I tsdz h OwW HOdz! daetsfls!
LON Longitude [ SdzG 515 O
LOST TGT Lost target 1 slsj tew dzgdzOW yJ dz!
LF Low frequency 1dL SOV uOfr]lstSlsO
MAG Magnetic [ Ocdzq Is dzr 2
MVR Maneuver [ Odzj o 16
MAN Manual [ Iz ydztsgj
MAP Map s Otels O
MAX Maximum [ OCid &3z o3
MMSI Maritime mobile services identity RHJdzZsdW dS Oydtsdedz” 2 detsd3j to o3
number n dziz >| B '

MENU Menu [ J dg
MP Maritime pollutant 1 OGTGWLdZ.CfISJ dz2 dBstemMEs?2 MtcjH
MIN Minimum [ d dzd 3z O3
MSI Maritime safety information RdW stcdzsOydwY s BjLBYOMmdesls
MKR Marker [ OC | tc
MSTR Master sOf dlsOdz
MF Medium frequency dtcd H dzd J yoOmbstsisr
MISSING Missing [hds
MUTE Mute uq’hq’ (BJL LakCO)
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o Term used
Abbreviation English Russian
NAV Navigation 1 ©QoadeOydw
N North djojt
NORM Normal | StedsOdz dzf 2 (t54)
N UP North up Jtedj dzZsOydw I &3 tedH dOdzlz
OFF Off lr Cdz¥ ydils! (j dats)
oow Officer on watch ] Ol jdzder 2 Ysdssh dzdS S OfdlO
OFFSET Offset dHodG
ON On 1 Sdzs ydis! (j dzts)
ouT Out/Output l]otsH/ 1™ 9 tsH
0s Own ship wtsBMise jdedetsjy Mz H dats
PANEL Panel illumination IMme jhjddj ¢ Odzj dzd
PI Parallel index line J ddzdv  OtcOdzdzj dz! dztsets ddzH j €
PASSV Passenger vessel 1] OMMOYdtemMS s MEHds
PERM Permanent ] sflstsw dzdzts
POB Person overboard Yjdzte & L O BBtlstsd
PIN Personal identification number [ dqudg 2 desdgd .o ydzj dzO + S Oy
PILOT Pilot vessel [ sydOdzmS sy fMmkHds
PORT Port/Portside [jor2 Bitls
POSN Position SBisteH ddzOIs T
PDOP Positional dilution of precision ANOSCIstste ErkHN jddw Istsydasflsd
PWR Power 1 dlsOded §
PRED Predicted l s desL Jiclz | dBts
PPC Predicted point of collision t Oy lsdzOMists e 2O o j ded W
PRF Pulse repetition frequency YOMlstslsO ftsolststej dzgdw d 3 &z dz!
PPR Pulse per revolution ydimdzs dd3f zdz! Mtse dz0O BB Bisls
RACON Racon [ OHdsdzs € Oy d tstizizd 2 s gD E €
RADAR Radar [ OHdsdzts S Oy s dzdzOw  Mls Odzyd W
RAIN Rain [ Y H!
RGN Range [ OfMmis s dz! dztsfls: )
RR R a n gings stsdz yoO HOdz dzgsfylsd
RCDS Raster chart display system gdfMmlsj &30 tslssBtcOY j dzdv tcOMmiIsts
RNC Raster navigational chart { OfMistetso OW  dz0o d 6 Oy s dedzOW €
ROT Rate of turn Vedzso OV MEBstesMmils! fsotstetslsO
RX Receiver ltedj disdzd & (gt jeiBHl o 5)
RM Relative motion JIsdzsmdlsj dz' dztsj Ho X J dad
RPM Revolution per minute ydfmMdzs tsBtsteslstse 9 dcddzzls k2
RMS Root mean square dtojHdzgj ] S9OHEBOIdUd MEsy sl
ROUTE Route 1 k2zlIs!
S South S @
SF CNT Safety contour stsdglsztc BjLtsf Offdesfls d
SAIL Sailing vessel ] Otgkzfmdetsy MEH dzts
SAT Satellite gl ZIlsdzd €
S-BAND S-band l sdzsMO YOOV L & dz0
SARV Search and rescue vessel dlf OMOIsj dz! detsj Mz H dzts
SEL Select lrBfste
SEQ Seguence 1 sfdzj Hise Ols j dz! dztsls!
SET Set 4 dzts )
TIME Ship's time dzHtsoa s 9tcj d3w
SP Short pulse s tstets Isfdgf2lz dz!
SNR Signal to noise ratio [Isdztsh jdzdj MdedzOdz/ f scdi = O
SIM Simulation ltesdeter 9 Odzed §
SPD Speed dCstesmlis
SDME Speed and distance measuring vistes2Misoets dL d&3d o4 dzedwv MC st
equipment tcOfmMilstsW dgd W
SOG Speed over the ground g S stetsmis! 5ls dztisfipdids Odz! dzts
STW Speed through the water dSBtesMmis! wlsdztsmdlisj dz' dzgts 9 5H
STBY Stand-by | Slstse dztsls ¢
STBD Starboard side 1 tcOor" 2 BfSiGls
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o Term used
Abbreviation English Russian
STN Station dlsOdzydw
SYNC Synchronization sddzmtetsdzd L Oydw
TGT Target Ajdz
TT Target tracking atsftetsotsyHjdadj yd dzd
TEST Test ltctso jcd Py " IsOded 4 )
TIME Time l tod d3w
TD Time difference { OLdzd yoO ots otej dBj dzd
TOA Time of arrival Jtoi 3w fHftcdB" Isdw
TOD Time of departure Jtoj 3w tslsBr Isdw
TCPA Time to CPA ltej &g Mmedzdy j ded™ dz® S tcOlsyo
TG Time to go Jtod 3w f jtej atSHO
TWOL Time to wheel over line Jtej 3w fSHASHO & ddddd (e
TRK Track 1 Elsy MmEH DO
TCS Track control system gdMmls] 30 EftcOodzj dzdWw IstcOj CIs
™G Track made good 1 OH Odzdz" 2 f Izls!
TRAIL Trail 4 dzj H
TPL Transferred line of position g d3j M j dzdzOW dzd dgd v f sdztsy § ded W
THD Transmitting heading device uvistes2Mlsets HdzY fiteiHOYyd ¢
TRIAL Trial l csdGte’ o Odzd j
TRIG Trigger pulse vtedeGjtedyr 2 dd3f zdz' fy
™ True motion RMlsddedets ] HodYjdad
TUNE Tune 1 OfMstes?2 € O
UHF Ultrahigh frequency g9 jteno MsCOW yOMmlstsls O
uTC Universal time coordinated LV dzd o j tofn Chdis iEHjd dzd tetso Odzdzs§ o
VRM Variable range marker 1 sHea dydg" 2 ddzuj Sy
VAR Variation o § dztsdzj dzd j
VECT Vector l iSIstste
VHF Very high frequency Jr M Ow yOfplstsls O
VLF Very low frequency o jtendzdL SO yOMmlstslsO
GRND Vessel aground dkHdets, Mduwh jj dzO ctclkdzsi
ANCH Vessel at anchor dlzHdzs dzO W C ste g
VCD Vessel constrained by draught dbzHdats, Misjmdej dedegtsj Mmotsj?2 s
DIVE Vessel engaged in diving operation dlzHdzts, L OdgwiIstsj 9 tSHBAZOL d" o3
DRG Vessel engaged in dredging or o ZHdzts, LHQEEESEEEZ B dIsj dz dzr d3d
underwater operation
TOW Vessel engaged in towing operation dbzHdzs, LOdgvIstsi BECMJitse
NUC Vessel not under command 1dzftcOo dzv j dstsy Mz H dzts
RIM Vessel restricted in maneuverability slHdts, BGEtOdedyj dedetsj o o fsL
BOdzj o tcd totso Odzed W
VTS Vessel traffic service ddMmlsj &30 EftcOo dzj dzdw Ho dX J dz
VID Video Il dHj s
VDR Voyage data recorder {d6dMistcOIststs HOdzdz" = t6j 2 MO
WARNING Warning ltecjHEZ toj Y H] ded J
WAT Water l s5HO
WPT Waypoint 1 lsjoaOw Issysco
w West 1 Of OH
WOL Wheel over line Jddedv ftsHOYyd € tsdBi30dzislz dzizO
WOT Wheel over time Jtoj 3w fsHOyYd StsdiOdzH" dzO
X-BAND X-band l sdzsMO Y OHfOE VL s dz0
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Table 5.7.58-2
L Term used
Abbreviation English Russian

bl cable length COBjdz st (tOMmMmilssw dzd j )
ps cycles per second yomilstsls© ((ydmddisj 4l denflis)H ts
deg degree (s) CGleOHEM (1)

fm fathom (s) MOy 4 dzd

ft feet / foot wllsr
GHz Gigahertz cdecOcjteyr (14V)

hPa HectoPascal CJSIssf OMEOdzd (¢l O)

Hz Hertz Gdtyr (1Y)

hr hour (s) yom (r)

kHz Kilohertz Cddzsejteyr (S41Y)

km Kilometer Cddzsdzd Ister (€ dB)

kPa Kilopascal Cdazsf oM Odzd (§1 0O)

kn knot (s) L dzr
MHz Megahertz Bi cOciteyr ([f14)

min minute (s) d3q dzlz Is T

NM nautical mile (s) Bt dd &d dzd

Table 5.7.58-3
Symbols
Topic |  Symbol Description
Own Ship Symbols
Own ship Double circle, located at common reference position.

Use of the symbol is optional, if own ship position is shown by the
combination of heading line and beam line.

Own ship true scale
outline

The symbol size corresponds to the image scale. The true scale
outline is oriented along own ship's heading. The position of the
symbol is the common reference point.

Own ship radar aerial
position

Cross located at the physical location of the radar aerial that is the
current source of displayed radar video.

Own ship heading line

Solid line whose length is limited by bearing scale. If the bearing
scale is not displayed the heading line shall have a limited length.
Origin is at the common reference point.

Own ship beam line

Solid line of fixed or variable length. Midpoint is at common reference
point.

Own ship speed vector

Dashed line 1 short dashes with spaces approximately twice the line
width of heading line.

Time increments may optionally be marked along the dashed line
using short intersecting lines. To indicate water/ ground stabilization
one or two arrowheads, respectively, may be added at the speed
vector endpoint.

Own ship path prediction

A curved vector may be provided as a path predictor.

Own ship past track

E&LES AR 2 0

Thick line for primary source of navigational information. Thin line for
secondary source.
Optional time marks are allowed.
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Topic Symbol Description
Tracked Radar Target Symbols
Tracked target including ’, # | Solid filled or unfilled circle. The speed vector shall be displayed as

dangerous target

7’

o

dashed line with short dashes with spaces approximately twice the
line width.

Optionally, time increments may be marked along the vector.

For a dangerous target bold red (on colour display) solid circle with
speed vector flashing until acknowledged.

Target in acquisition
state

N\
</

Circle segments. For automatic acquisition, bold circle segments,
flashing and red (on colour display) until acknowledged.

Lost target

Bold lines across the circle, flashing until acknowledge

Selected target

A
\

P\
o

A square indicated by its corners centred around the target symbol.
Dots, equally spaced by time

Target past positions

A}
LY

®

Large R adjacent to designated tracked target.

Tracked reference target

Multiple reference targets shall be marked as R1, R2, R3, etc.

AIS Target Symbols

AlIS target (sleeping)

An isosceles, acute-angled triangle shall be used. The triangle shall
be oriented by heading or course over ground. The reported position
shall be located at half the height of the triangle. The symbol of the
sleeping target shall be smaller than that of the activated target.

Activated AIS target
including dangerous
target

NN A

An isosceles, acute-angled triangle shall be used. The triangle shall
be oriented by heading or course over ground. The speed over
ground vector shall be displayed as a dashed line with short dashes
with spaces approximately twice the line width. The heading shall be
displayed as a solid line with length twice of the length of the triangle
symbol. Origin of the heading line is the apex of the triangle The turn
shall be indicated by a short intersecting line.

A path predictor may be provided as curved vector.

For a Dangerous AlS Target bold, red (on colour display) solid
triangle with speed vector flashing until acknowledged.

AlS target i true scale
outline

\\
\

A true scale outline may be added to the target symbol if the selected
range scale makes this action possible.

Selected target

A square indicated by its corners.

Lost target

SRR

Triangle with bold solid cross. The cross shall have a fixed
orientation. The triangle shall be oriented per last heading value.
The symbol shall flash until acknowledged.

Target past positions

-
LY
Ay
Ay
Al

Dots, equally spaced by time.
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Topic

|  Symbol

| Description

Other Symbols

Real position of charted
object

Diamond with crosshair centred at reported position.

Virtual position

9
9

Diamond with crosshair centred at reported position.

Monitored route

C-Q

Dashed bold line, waypoints as circles.

Planned or alternate
route

@

~

Dotted lines, waypoints as circles.

Trial manoeuvre

Large T on screen.

Simulation mode

T
S

Large S on screen.

O
+

Cursor Crosshair (two alternatives).
Range rings Solid circles.

Variable range markers Circle.

Electronic bearing lines Dashed line.

Acquisition /Activation
area

Event mark

Solid line boundary for an area.

L]

Rectangle with diagonal line, clarified by added text (e.g. "MOB" for
man overboard case.

5.7.59 The radars for ships of river-sea navigation (marks for restricted areas
of navigation in the character of classification of a ship are R2-RSN, R2-RSN(4,5) and
R3-RSN) engaged on inland waterways voyages shall, in addition to requirements in 5.1,
5.7.1,5.7.7 10 5.7.9, 5.7.14 comply with the following requirements.

5.7.59.1 The display unit of the radar installed on board ship with the aerial height
above sea level being equal to 10 m shall be capable of giving clear presentation of various
objects within the ranges (in kilometers) given below:

Shore of height, m:

1O T PP P T POV P PSP PPP RPN 37
GO T TP P P T T PO P P OU PO PPPRTRYIN 13
Ship of gross tonnage:

L5000 SO PP ST SUPR TR 13
2 O TP U PP OP PP 4
Buoy with reflecting surface 0f 10 M2 .........cooiiiiieie ittt s testeereeseeeesteseesneereenens 4

The display of all objects shall remain visible when the ship is rolling or pitching up to

NLOA

5.7.59.2 Basic performance parameters of the shipboard radar with the aerial height

of 7 m above sea level shall not be worse than those specified in Table 5.7.59.2.

The equipment performance shall not deteriorate when the ship is rolling and pitching up

to NLOA
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Table 5.7.59.2
Basic performance parameters Value

Minimum radar detection range, m 15
Range resolution on dials 0,4 to 1,2 km, m 15
Range resolution on the rest dials in relation to the maximum value of the range dial established, % 1

Accuracy in range measuring, m 10
Bearing resolution, deg 1,0
Accuracy in measuring bearings, deg 1,0
Accuracy in course indication, deg 0,5

5.7.59.3 The display shall have an effective diameter of at least:

180 mm for ships from 300 to 1600 gross tonnage;

250 mm for ships from 1600 gross tonnage and over.

The display unit of the radar shall be provided with six range scales from 400 m
to 5000 m. In this regard there shall be indicated not less than four fixed electronic range
rings and a variable electronic marker range with a numeric read-out of range in meters
(kilometers) on each range scale.

The variable electronic marker range shall enable the range of an object to be measured
with an error not more than 10 m on range scales of 0,4 to 2,0 km and 0,8 % of the range
of the following scale established.

5.7.59.4 1t shall be possible that brightness of the fixed electronic range rings and
a variable electronic marker be varied until they are fully removed from the display.

5.7.59.5 The display unit of the radar shall be fitted with the electronic or mechanical
device for taking bearings of the detected objects.

5.7.59.6 In radar provision be made for clockwise, continuous and automatic scan
through 360A of azimuth. The scan rate shall be not less than 18 r.p.m. The aerial shall
operate satisfactorily in relative wind speeds up to 50 m/s.

5.7.59.7 It shall be possible to off-set the radar origin to any display point for a distance
of at least 0,5 of the display radius.

5.7.59.8 The radar display provided with two sets of range scales, in meters (kilometers)
and miles, shall have the means of switching-over and the relevant indication
of a measurement unit chosen for range measuring.
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5.8 RADAR REFLECTOR

5.8.1 The radar reflector (either active or passive) shall have effective echoing area
to enable detection by ships navigating by radar at both 9 GHz and 3 GHz bands whose
wavelengths are 3 cm and 10 cm respectively.

5.8.2 The radar reflector shall have the following nominal level of the effective
echoing area when mounted at a minimum height of 4 m above water level:

at least 7,5 m? in 9 GHz band;

0,5 m?in 3 GHz band.

5.8.3  The nominal minimum level for reflector effective echoing area, as per 5.8.2,
shall be maintained over a total of at least 280Aazimuth.

5.8.4 The radar reflector polar diagram shall be such that any single angle with a
response below nominal minimum level would not be greater than 10A(zero range), and the
distances between the neighboring zero ranges shall be less than 20A

5.8.5  For self-propelled ships and sailing vessels designed to operate with little heel
and/or trim (catamaran/trimaran), the requirements of 5.8.2 shall be met through angles
of heel 10Aeither side of vertical. For other sailing vessels, these requirements shall be met
through angles of heel 20Aor more either side of vertical.

5.8.6  The radar reflector shall be clearly and respectively marked where it meets the
requirements specified in 5.8.2 at N\20Ainclination (heel).

5.8.7 The manufacturer recommended mounting height (not less than 4 m) and any
preferred orientation shall be clearly marked directly on the radar reflector.

5.8.8  Active radar reflectors shall conform to relevant requirements of International
Telecommunication Union (ITU).

5.8.9 The radar reflector shall be capable of maintaining its reflection performance
under the conditions of sea states and action of any climatic and mechanical factors
specified in 5.1.
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5.9 RADIOBEACON STATION

5.9.1 The basic performance parameters of the radiobeacon station are specified in
Table 5.9.1.

Table 5.9.1
Nos. Parameter Value
1 Frequency range, kHz (four frequencies tuning by clamping method) 31510 526,5
2 Class of emissions A2A
3 Modulating frequency under all destabilizing factors, Hz 40025

The tolerance of frequency of radiobeacon station shall not exceed 100 Hz.

5.9.2 The transmitter shall be capable of transmitting audio modulated fluctuations
of frequencies 400 Hz with continuity of carrier frequency and automatically producing
two-letter signal of Morse signals with interval of half a minute and speed of 5 bauds.

Duration of signals:

"dot", ms & 240K10 %;

"dash", ms 8 720N10 %.
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5.10 REMOTE TRANSMITTING HEADING DEVICE

5.10.1 The remote transmitting heading device operating together with the sensing part
(heading sensor) in latitudes of up to 70Ashall ensure an output signal meeting at least the
following accuracy (subject to the sensing part remaining operative under the conditions likely to
be encountered during the ship's service (including high-speed):

A1 the transmission and resolution error shall be less than N0,24

.2 the static error measured at permanent speed and direction of the ship shall be less
than NL,04

.3 the dynamic error measured under the conditions of roll, pitch, vibrations or change
of speed shall be less than NL,5A If the amplitude of the dynamic error exceeds ND,5A the
dynamic error frequency shall be less than 0,033 Hz equivalent to a period not shorter than 30s;

4 the follow-up error for different rates of turn shall be less than:

ND,5Aat rates up to 10As;

NL,5Abetween a rate of 104s to 20As.

5.10.2 Any corrective devices to introduce modifications in the true heading information
transmitted by the device shall be protected against inadvertent operation.

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

5.10.4 An alarm shall be provided to indicate malfunctions of the device or a failure of the
power supply.

5.10.5 At least one output channel shall be provided to transmit the true course
information to other navigational equipment in compliance with IEC 61162.

5.10.6 If a device for remote transmission of the magnetic compass course is provided on
board, it shall meet the above requirements of the present Chapter, applicable requirements
of 5.2 under the prevailing environmental conditions and ensure the following:

.1 be capable of indication of deviation and variation values indispensable for calculation
of the total compass correction. The said values shall be displayed directly or accounted for in
the output.

All the heading data displayed and output, which is generated by the device for remote
transmission of magnetic compass course shall be automatically converted into the true ship's
heading.

The magnetic system of the standard magnetic compass or special magnetic sensing parts
may be used as a sensing part of the compass with remote electrical transmission of card readings.

Where the magnetic system of the standard magnetic compass is used as a sensing part for
remote transmission of card readings, the device for electrical transmission of readings to
repeaters and remote transmitting heading device shall be so designed that their arrangement
and operation will in no way affect taking bearings, indication of course and bearing of the
compass card, as well as the work for compensation of deviation;

.2 divergence between the readings of repeaters of repeaters and those of the sensitive
element of the magnetic compass fitted with remote transmission of dial readings shall not
exceed 1A

.3 the accuracy of readings of the standard compass and the operating repeaters shall
not be affected by failure or switching-off of separate repeaters;

4 audible alarm indicating failure in the follow-up system of the magnetic compass with
remote electric transmission of card readings. The audible alarm shall be supplied from
independent source of electrical power;

.5  the set of magnetic compass with remote electric transmission of card readings shall
be provided with a special lighted panel "Repeaters are switched to magnetic compass" shall be
included into a complete set of the magnetic compass fitted with remote electric transmission

of readings (refer to 3.7.2.8).
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5.11 RADIONAVIGATION SYSTEM RECEIVERS

5.11.1 Radionavigational system receivers shall comply with general requirements
of 5.1, as well as provide for the following:

.1 required accuracy of the ship's positioning in accordance with the type of the
employed radionavigational system or systems;

.2 possibility of its interfacing with navigational equipment and integrated navigation
system. The data output shall be in compliance with the International Standard on Digital
interfaces for Maritime navigation and radiocommunication equipment and systems;

.3 check of the system working ability by built-in control system;

.4 receiver input protection in accordance with 4.6.10 and 4.6.11 of Part IV "Radio
Equipment";

.5 a5 minute protection interval, for preventing damage to the receiver, its any input
and output connections, as well as any receiving equipment input and output;

.6 continuous work in actual operation conditions;

.7 use of different number of combined signal receiving channels which receive
signals both from the global satellite navigational systems and from radionavigational system
earth stations with the use of such wide area differential subsystems as WAAS (Wide Area
Augmentation System), EGNOS (European Geostationary Navigation Overlay Service) and
MSAS (Multifunctional Satellite Augmentation System), space differential subsystem (Space
Base Augmentation System 1 SBAS), and regional differential subsystems such as Starfix,
SkyFix and Eurofix/Scorpio.

5.11.2 The GNSS GPS (Global Positioning System) receiver intended for navigation
purposes on ships of speeds not exceeding 70 knots shall include the following minimum
facilities:

antenna capable of receiving GPS signals;

GPS receiver and processor;

means of computing latitude/longitude position;

data control and interface;

geographical position display and have, if it is required, other forms of output.

5.11.2.1 The GPS receiver shall comply with the following minimum performance
standards and provide for:

.1 receiving and processing SPS (Standard Positioning Service) signals
in SA (Selective Availability) mode of operation, providing position information in latitude
and longitude basing on WGS-84 (World Geodetic System 1984) datum in degrees, minutes
and thousandths of minutes and time referenced to UTC (Universal Time Coordinated).
Means shall be provided for converting the coordinates determined in WGS-84 System into
the Reference System of the navigational chart in use. If such a possibility is provided, then
the ship's position conversion mode shall be shown on the receiver information display with
the indication of the employed system in which the ship's position is determined;

.2 operation on the L1 (1575,42 MHz) frequency and in C/A (Coarse/Acquisition)
code. It is also recommended to provide operation on the L2 ( 1 2 2 7 , 6frequdtiay with
the use of { (Precise) code;

.3 static accuracy such that the position of the antenna is determined to within: 200 m
(95 %) with HDOP (Horizontal Dilution of Precision) factor equaling 4 or PDOP (Positional
Dilution of Precision) factor equaling 6;

.4 dynamic accuracy such that the position of the ship under the sea states and
motion experienced in ships is determined to within: 100 m (95 %) with HDOP factor
equaling 4 or PDOP factor equaling 6;

.5  selecting automatically the appropriate satellite-transmitted signals to determine
the ship's position with the required accuracy and update rate;
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.6 acquiring and processing satellite signals with input carrier levels in the
range of 1130 dBm to 1120 dBm. Once the satellite signals have been acquired,
the equipment shall continue to operate satisfactorily with satellite signals having
carrier levels down to 1 133 dBm;

.7 acquiring the first position reading to the required accuracy within 30 min when
there is no valid almanac data in the receiver memory;

.8 acquiring the first position reading to the required accuracy within 5 min when
there is valid almanac data in the receiver memory;

.9  re-acquiring position to the required accuracy within 5 min when there has been a
service interruption of 24 h or less, but the energy supply has not been interrupted;

.10 re-acquiring position to the required accuracy within 2 min when there has been an
energy supply interruption of up to 60 s;

.11 generating and outputting to a display and digital interface a new position solution
at least once every 1 s;

.12 position resolution equal to or better than 0,001 minutes of latitude and longitude;

.13 COG (Course Over the Ground), SOG (Speed Over the Ground) and
UTC outputs, showing these values on the information display and other radio and
navigational equipment connected to the receiver. The outputs shall have a validity mark
aligned with that on the position output.

The accuracy requirements for COG and SOG shall not be inferior to the relevant
performance standards for heading and speed and distance measuring equipment;

.14 possibility of acquiring and processing correction signals from dGPS (Differential
GPS) subsystem in accordance with the ITU (International Telecommunications Union)
Recommendations and relevant RTCM (Radio Technical Commission for Maritime Services)
Standard. If the GPS receiver is fitted with a facility for acquiring and processing the
correction signals from the differential subsystem, its performance standards for static and
dynamic accuracy (refer to 5.11.2.1.3 and 5.11.2.1.4) shall be at least 10 m (95 %).

5.11.2.2 The receiver shall provide indication if the calculated position does not
correspond to these operational requirements.

5.11.2.3 The receiver shall provide a warning within 5 s if:

A HDOP factor exceeds the established limit;

.2 anew position has not been calculated for more than 1 s.

Under such conditions the last known position and the time of the last valid fix, with the
explicit indication of the state so that no ambiguity can exist, shall be output until normal
operation is resumed.

5.11.2.4 If it is impossible to determine the ship's position, an alarm signal shall be given
by the receiver.

5.11.2.5 The receiver shall provide indication of the differential mode of operation in
case of:

.1 receiving differential correction signals;

.2 considering differential corrections in the displayed ship's position.

5.11.2.6 The receiver shall provide timely indication if the differential mode of operation
cannot be used.

5.11.2.7 The receiver shall provide the display of the differential mode text message.

5.11.3 The GNSS GLONASS receiver intended for navigation purposes on ships
of speeds not exceeding 70 knots shall include the following minimum facilities:

antenna capable of receiving GLONASS signals;

GLONASS receiver and processor;

means of computing latitude/longitude position;

data control and interface;

geographical position display and have, if it is required, other forms of output.




Rules for the Equipment of Sea-Going Ships (Part V)

93

5.11.3.1 The GLONASS receiver shall comply with the following minimum performance
standards and provide for:

.1 receiving and processing GLONASS SPS (Standard Positioning Service) signals,
providing position information in latitude and longitude basing on PE-90 Reference System in
degrees, minutes and thousandths of minutes and time referenced to UTC. Means shall be
provided for converting the coordinates determined in PE-90 System into WGS-84 System or
into the Reference System of the navigational chart in use. If such a possibility is provided,
then the ship's position conversion mode shall be shown on the receiver information display
with the indication of the employed system in which the ship's position is determined;

.2 operation in the Standard Positioning Service mode on the L1 (1602,5625 &
1615,5 MHz) frequencies and in C Code;

.3 static accuracy such that the position of the antenna is determined to within: 45 m
(95 %) with HDOP factor equaling 4 or PDOP factor equaling 6;

.4 dynamic accuracy such that the position of the ship under the sea states and
motion experienced in ships is determined to within: 45 m (95 %) with HDOP factor
equaling 4 or PDOP factor equaling 6 under the sea states and motion experienced in ships;

.5 selecting automatically the appropriate satellite-transmitted signals to determine
the ship's position with the required accuracy and update rate;

.6 acquiring and processing satellite signals with input carrier levels in the
range of 1130 dBm to 1120 dBm. Once the satellite signals have been acquired,
the equipment shall continue to operate satisfactorily with satellite signals having
carrier levels down to 1 133 dBm;

.7 acquiring the first position reading to the required accuracy within 30 min when
there is no valid almanac data in the receiver memory;

.8 acquiring the first position reading to the required accuracy within 5 min when
there is valid almanac data in the receiver memory;

.9  re-acquiring position to the required accuracy within 5 min when there has been
a service interruption of 24 h or less, but the energy supply has not been interrupted,;

.10 re-acquiring position to the required accuracy within 2 min when there has been
an energy supply interruption of up to 60 s;

.11 generating and outputting to a display and digital interface a new position solution
at least once every 1 s;

.12 position resolution equal to or better than 0,001 minutes of latitude and longitude;

.13 COG (Course Over the Ground), SOG (Speed Over the Ground) and
UTC outputs, showing these values on the information display and other radio and
navigational equipment connected to the receiver. The outputs shall have a validity mark
aligned with that on the position output.

The accuracy requirements for COG and SOG shall not be inferior to the relevant
performance standards for heading and speed and distance measuring equipment;

.14 possibility of acquiring and processing correction signals from dGPS (Differential
GPS) subsystem in accordance with the ITU Recommendations and relevant
RTCM Standard. If the GLONASS receiver is fitted with a facility for acquiring and
processing the correction signals from the differential subsystem, its performance standards
for static and dynamic accuracy (refer to 5.11.3.1.3 and 5.11.3.1.4) shall be at least 10 m
(95 %).

5.11.3.2 The receiver shall provide indication if the calculated position does not
correspond to these operational requirements.
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5.11.3.3 The receiver shall provide a warning within 5 s if:

A HDOP factor exceeds the established limit;

.2 anew position has not been calculated for more than 1 s.

Under such conditions the last known position and the time of the last valid fix, with the
explicit indication of the state so that no ambiguity can exist, shall be output until normal
operation is resumed.

5.11.3.4 If it is impossible to determine the ship's position, an alarm signal shall be given
by the receiver.

5.11.3.5 The receiver shall provide indication of the differential mode of operation in
case of:

.1 receiving differential correction signals;

.2 considering differential corrections in the displayed ship's position.

5.11.3.6 The receiver shall provide timely indication if the differential mode of operation
cannot be used.

5.11.3.7 The receiver shall provide the display of the differential mode text message.

5.11.4 The combined GPS GLONASS receiver intended for navigation purposes on
ships of speeds not exceeding 70 knots shall include the following minimum facilities:

antenna capable of receiving GPS/GLONASS signals;

GPS/GLONASS combined receiver and processor;

means of computing latitude/ longitude position;

data control and interface;

geographical position display.

5.11.4.1 The GPS/GLONASS receiver shall comply with the following minimum
performance standards and provide for:

.1 receiving and processing SPS (Standard Positioning Service) signals when
the SA (Selective Availability) mode of operation and GLONASS system range determining
code are switched on, providing position information in latitude and longitude which is
referred to WGS-84 datum in degrees, minutes and thousandths of minutes and time
referenced to UTC. Means shall be provided for converting the coordinates determined in
WGS-84 Reference System into PE-90 System or into the Reference System of the
navigational chart in use.

If such a possibility is provided, then the ship's position conversion mode shall be shown
on the receiver information display with the indication of the employed system in which the
ship's position is determined;

.2 operation on the L1 (1575,42 MHz) frequency and in & / ¢Coarse/Acquisition)
Code of GPS system and on the L1 (1602,5625 7 1615,5 MHz) frequencies and in C Code
of GLONASS system;

.3 static accuracy such that the position of the antenna is determined to within: 35 m
(95 %) without considering the differential subsystem signals and i 10 m (95 %) with
considering the differential subsystem signals with HDOP factor O4 or PDOP factor O6;

.4 dynamic accuracy such that the position of the ship under the sea states and
motion experienced in ships is determined to within: 35 m (95 %) without considering the
differential subsystem signals and 1 10 m (95 %) with considering the differential subsystem
signals with HDOP factor O4 or PDOP factor O6;

.5 selecting automatically the appropriate satellite-transmitted signals to determine
the ship's position with the required accuracy and update rate;

.6 acquiring and processing satellite signals with input carrier levels in the
range of 1130 dBm to 1120 dBm. Once the satellite signals have been acquired,
the equipment shall continue to operate satisfactorily with satellite signals having
carrier levels down to 1 133 dBm;

.7 acquiring the first position reading to the required accuracy within 30 min when
there is no valid almanac data in the receiver memory;
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.8 acquiring the first position reading to the required accuracy within 5 min when
there is valid almanac data in the receiver memory;

.9  re-acquiring position to the required accuracy within 5 min when there has been
a GPS/GLONASS service interruption of 24 h or less, but the energy supply has not been
interrupted;

.10 re-acquiring position to the required accuracy within 2 min when there has been
an energy supply interruption of up to 60 s;

.11 re-acquiring of a separate satellite signal and using such signal for positioning
within 10 s after blocking the signal for a period up to 30 s;

.12 generating and outputting to a display and digital interface a new position solution
at least once every 1 s;

.13 position resolution equal to or better than 0,001 minutes of latitude and longitude;

.14 COG, SOG and UTC outputs, showing these values on the information display
and other radio and navigational equipment connected to the receiver. The outputs shall
have a validity mark aligned with that on the position output.

The accuracy requirements for COG and SOG shall not be inferior to the relevant
performance standards for heading and speed and distance measuring equipment;

.15 possibility of acquiring and processing correction signals from dGPS (Differential
GPS) subsystem and dGLONASS (Differential GLONASS) in accordance with the
ITU Recommendations and relevant RTCM Standard.

5.11.4.2 The receiver shall provide indication if the calculated position does not
correspond to these operational requirements.

5.11.4.3 The receiver shall provide a warning within 5 s if:

A HDOP factor exceeds the established limit;

.2 anew position has not been calculated for more than 1 s.

Under such conditions the last known position and the time of the last valid fix, with the
explicit indication of the state so that no ambiguity can exist, shall be output until normal
operation is resumed.

5.11.4.4 If it is impossible to determine the ship's position, an alarm signal shall be given
by the receiver.

5.11.4.5 The receiver shall provide indication of the differential mode of operation in
case of:

.1 receiving differential correction signals;

.2 considering differential corrections in the displayed ship's position.

5.11.4.6 The receiver shall provide timely indication if the differential mode of operation
cannot be used.

5.11.4.7 The receiver shall provide the display of the differential mode text message.

5.11.5 The equipment for receiving signals from the radiobeacons transmitting
corrections from the dGPS and dGLONASS differential subsystems intended for navigation
purposes on ships of speeds not exceeding 70 knots shall include the following minimum
facilities:

antenna capable of receiving dGPS or dGLONASS correction signals from marine
radiobeacons; dGPS and dGLONASS correction signals receiver and processor;

data control and interface.

5.11.5.1 The equipment for receiving signals from radiobeacons shall comply with the
following minimum performance standards and provide for:

.1 reception and processing of dGPS and dGLONASS differential subsystems
radiobeacon signals within a frequency range from 283,5 to 325 kHz in compliance with the
ITU Recommendations and relevant RTCM Standard;

.2  facilities for automatic and manual station selection;

.3 possibility of using data with a delay not exceeding 100 ms after the signal
reception;
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.4 acquiring and processing of the signal within 45 s in atmospheric clutter
conditions;

.5 availability of an antenna which is nondirectional in the horizontal plane.

5.11.6 The Galileo satellite system receiver intended for navigation purposes on ships
of speeds not exceeding 70 knots shall include the following minimum facilities:

antenna capable of receiving Galileo signals;

Gallileo receiver and processor;

means of accessing the computed latitude/ longitude position;

data control and interface;

position display and, if required, other displays/outputs.

If the Galileo satellite system receiver forms part of INS, the composition of the
equipment may be reduced and some of the functions may be performed by INS.

5.11.6.1 The Galileo system receiver shall:

.1 be capable of receiving and processing the Galileo positioning and velocity, and
timing signals on: for a single frequency receiver, the L1 frequency alone in the frequency
range of 1559 1 1591 MHz (the receiver shall use the ionospheric model broadcast to the
receiver by the constellation to generate ionospheric corrections); and for a dual frequency
receiver, either on the L1 and E5b frequencies in the ranges of 1164 6 1215 MHz
and 1559 8 1591 MHz frequencies or on the L1 and Eb5a frequencies in the ranges
of 1164 6 1215 MHz and 15596 1591 MHz frequencies (the receiver shall use dual
frequency processing to generate ionospheric corrections).

It is recommended to provide the reception and processing of the Galileo system signal
on three frequencies: the L1,y 5 @dy 5 b ;

.2 provide position information in latitude and longitude which is referred to WGS-84
datum in degrees, minutes and thousandths of minutes and provide time referenced to
universal time coordinated UTC;

.3 have static accuracy such that the position of the antenna is determined to
within: 15 m horizontal (95 %) and 35 m vertical (95 %) for single frequency operations on
the L1 frequency; and 10 m horizontal (95 %) and 10 m vertical (95 %) for dual frequency
operations on the L1 and E5a or L1 and E5b frequencies with PDOP factor C8,5;

.4 have dynamic accuracy equivalent to the static accuracy under the sea states and
motion experienced in ships;

.5 have position resolution equal or better than 0,001 min of latitude and longitude;

.6 have timing accuracy such that time is determined within 50 ns of UTC,;

.7 be capable of selecting automatically the appropriate satellite-transmitted signals
to determine the ship's position and velocity, and time with the required accuracy and update
rate;

.8  be capable of acquiring satellite signals with input signals having carrier levels in
the range of 1128 to 1118 dBm. Once the satellite signals have been acquired, the
equipment shall continue to operate satisfactorily with satellite signals having carrier levels
down to 7131 dBm;

.9 be capable of acquiring position, velocity and time to the required accuracy
within 5 min when there is no valid almanac data;

.10 be capable of acquiring position, velocity and time to the required accuracy
within 1 min when there is valid almanac data;

.11 Dbe capable of re-acquiring position, velocity and time to the required accuracy
within 1 min when there has been a service interruption of 60 s or less;

.12 generate and output to a display and digital interface a new position solution at
least once every 1 s for conventional craft and at least once every 0,5 s for high-speed craft;

.13 provide the COG, SOG and UTC outputs, with a validity mark aligned with that on
the position output.
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The accuracy requirements for COG and SOG shall not be inferior to the relevant
performance standards for the heading and speed and distance measuring equipment and
the accuracy shall be obtained under the various dynamic conditions that could be
experienced onboard ships;

.14 provide at least one normally closed contact, which shall indicate failure of the
Galileo receiver equipment;

.15 have a bidirectional interface to facilitate communications so that alarms can be
transferred to external systems and so that audible alarms from the Galileo receiver can be
acknowledged from external systems.

The interface shall comply with the relevant international standards;

.16 have facilities to process differential Galileo (dGalileo) data fed to it in accordance
with the standards of ITU Recommendations and the appropriate RTCM standard and
provide indication of the reception of dGalileo sighals and whether they are being applied to
the ship's position.

5.11.6.2 The dGalileo receiver equipment shall also indicate whether the performance
of Galileo is outside the bounds of requirements for general navigation in the ocean, coastal,
port approach and restricted waters, and in inland waterway phases of the voyage.

5.11.6.3 The Galileo receiver equipment shall as a minimum:

.1 provide a warning within 5 s of loss of position or if a new position based on the
information provided by the Galileo constellation has been calculated for more than 1 s for
conventional craft and 0,5 s for high-speed craft.

Under such conditions the last known position and the time of last valid fix, with explicit
indication of the state so that no ambiguity can exist, shall be output until normal operation is
resumed;

.2 use RAIM (Receiver Autonomous Integrity Monitoring) to provide integrity
performance appropriate to the operation being undertaken.

5.11.6.4 For receivers having the capability to process the Galileo Safety of Life Service,
integrity monitoring and alerting algorithms shall be based on a suitable combination of the
Galileo integrity message and receiver autonomous integrity monitoring (RAIM). The receiver
shall provide an alarm within 10 s Time to Alarm (TTA) of the start of an event if an alert limit
of 25 m Horizontal Alert Limit (HAL) is exceeded for a period of at least 3 s. The probability
of detection of the event shall be better than 99,999 % over a 3-h period (integrity risk 10'5/3
h).

5.11.7 BeiDou satellite navigation system (BDS) receiver.

5.11.7.1 The BDS receiver equipment intended for navigation on board the ships having
the speed not exceeding 70 knots shall include the following minimum facilities:

antenna capable of receiving BDS signals;

BDS receiver and processor;

means of accessing the computed latitude/longitude position;

data control and interface;

position display and, if required, other forms of output.

If the BDS receiver forms part of INS, the composition of the equipment may be reduced
and some of the functions may performed by INS.

5.11.7.2 The antenna design shall be suitable for fitting at a position on the ship which
ensures a clear view of the satellite constellation.

5.11.7.3The BDS receiver equipment shall conform to the following minimum
performance standards:

.1  be capable of receiving and processing the BDS positioning and velocity, and
timing signals, and shall use the ionospheric model broadcast to the receiver by the
constellation to generate ionospheric corrections;

.2 provide position information in latitude and longitude in degrees, minutes and
thousandths of minutes.
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Note. BeiDou uses China Geodetic Coordinate System (CGCS) 2000, which is a realization
of the International Terrestrial Reference Frame (ITRF) system and differs from WGS 84 by less than
5 cm worldwide.

Conversion to WGS 84 is not needed for maritime navigation;

.3 provide time referenced to universal time coordinated UTC (NTSC) (NTSC &
China National Time Service Centre);

4 be provided with at least two outputs from which position information, UTC, course
over ground (COG), speed over ground (SOG) and alarms can be supplied to other
equipment. The output of position information shall be based on the World Geodetic System
(WGS) 84 datum and shall be transferred in accordance with international standards (refer to
IEC 61162). The output of UTC, COG, SOG and alarms shall be consistent with the
requirements of 5.11.7.3.15 and 5.11.7.3.17;

.5 have static accuracy such that the position of the antenna is determined to be
within 25 m horizontally (for 95 % probability) and 30 m vertically (for 95 % probability);

.6 have dynamic accuracy equivalent to the static accuracy under the normal sea
states and motion experienced in ships;

.7 have position information in latitude and longitude in degrees, minutes and
thousandths of minutes with a position resolution equal to or better than 0,001 min of latitude
and longitude;

.8  be capable of selecting automatically the appropriate satellite-transmitted signals
to determine the ship's position and velocity, and time with the required accuracy and update
rate;

.9  Dbe capable of acquiring satellite signals with input signals having carrier levels in
the range of 1 130 dBm to i 120 dBm. Once the satellite signals have been acquired, the
equipment shall continue to operate satisfactorily with satellite signals having carrier levels
down to 7133 dBm;

.10 be capable of operating satisfactorily under normal interference conditions
(refer to 5.1);

.11 be capable of acquiring position, velocity and time to the required accuracy
within 12 min where there is no valid database (almanac data);

.12 be capable of acquiring position, velocity and time to the required accuracy
within 1 min where there is valid database (almanac data);

.13 be capable of reacquiring position, velocity and time to the required accuracy
within 1 min when there has been a service interruption of 60 s or less;

.14 generate and output to a display and digital interface a new position solution at
least once every 1 s for the ships covered by the Rules and at least once every 0,5 s for
high-speed craft;

.15 provide COG, SOG and UTC outputs, with a validity mark aligned with that on the
position output. The accuracy requirements for COG and SOG shall not be inferior to the
relevant performance standards for heading, speed and distance measuring equipment, and
the accuracy shall be obtained under the various dynamic conditions that could be
experienced on board ships;

.16 provide at least one normally closed contact, which shall indicate failure of the
BDS receiver equipment;

.17 have a bidirectional interface to facilitate communication so that alarms can be
transferred to external systems and so that audible alarms from the BDS receiver can be
acknowledged from external systems. The interface shall comply with the relevant
international standards (refer to IEC 61162);

.18 have the facilities to process differential BDS (DBDS) data fed to it in accordance
with the standards of ITU-R9 and the appropriate Radio Technical Commission for Maritime
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Services (RTCM) standard and provide indication of the reception of DBDS signals and
whether they are being applied to the ship's position. When a BDS receiver is equipped with
a differential receiver, performance standards for static and dynamic accuracies
(refer t0 5.11.7.3.5 and 5.11.7.3.6) shall be 10 m (for 95 % probability);

.19 the BDS receiver equipment shall indicate whether the receiver performance is
outside the bounds of requirements for general navigation in the ocean, coastal, port
approach and restricted waters, and in inland waterway phases of the voyage.

5.11.7.4 The BDS receiver equipment shall, as a minimum:

.1 provide a warning within 5 s of loss of position or if a new position based on the
information provided by the BDS constellation has not been calculated for more than 1 s for
the ships covered by the Rules and 0,5 s for high-speed craft. Under such conditions the last
known position and the time of last valid fix, with the explicit indication of the state allowing
for no ambiguity, shall be output until normal operation is resumed;

.2 use receiver autonomous integrity monitoring (RAIM) to provide integrity
performance appropriate to the operation being undertaken;

.3 provide a self-test function.

5.11.7.5 Precautions shall be taken to ensure that no permanent damage can result
from an accidental short circuit or grounding of the antenna or any of its input or output
connections or any of the BDS receiver equipment inputs or outputs for a duration of 5 min.

5.11.8 The Indian Regional Navigation Satellite System (IRNSS) receiver equipment.

5.11.8.1 The IRNSS receiver is limited to the following coverage area: area closed
by55AE Longitude, 50AN Latitude and 110AE Longit

5.11.8.2 IRNSS receiver equipment intended for navigation purposes on ships with
a speed not exceeding 70 knots, shall include the following minimum facilities:

antenna capable of receiving IRNSS signals;

IRNSS receiver and processor;

means of accessing the computed latitude/longitude position;

data control and interface;

position display and, if required, other forms of output.

If the IRNSS receiver forms part of an approved Integrated Navigation System (INS),
then the composition of the equipment can be reduced, and some functions may be provided
within the INS.

5.11.8.3 The antenna design shall be suitable for fitting at a position on the ship which
ensures a clear view of the satellite constellation.

5.11.8.4 The IRNSS receiver equipment shall include the following minimum facilities:

.1 be capable of receiving and processing the IRNSS positioning and velocity, and
timing signals, and shall use the ionospheric model broadcast to the receiver by the
constellation to generate ionospheric corrections;

.2 provide position information based upon WGS-84 coordinates;

.3 provide time referenced to universal time coordinated UTC;

4 be provided with at least two outputs from which position information, UTC, COG,
SOG and alarms can be supplied to other equipment. Location data (coordinates) shall be
transmitted in accordance with international standards IEC 61162. The output of UTC, COG,
SOG and alarms shall be consistent with the requirements of 5.11.8.4.16 and 5.11.8.4.18;

.5 have static accuracy such that the position of the antenna is determined to be
within 25 m horizontally (95 %) and 30 m vertically (95 %);

.6 have dynamic accuracy equivalent to the static accuracy under the normal sea
states and motion experienced in ships;

.7 have position information in latitude and longitude in degrees, minutes and
thousandths of minutes with a position resolution equal to or better than 0,001 min of latitude
and longitude;

.8 have timing accuracy such that time is determined within 100 ns of UTC;
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.9  Dbe capable of selecting automatically the appropriate satellite-transmitted signals to
determine the ship's position and velocity, and time with the required accuracy and update rate;

.10 be capable ofacquiring satellite signals with input signals having carrier
levels in the range of i 137 dBm to i 127 dBm. Once the satellite signals have been
acquired, the equipment shall continue to operate satisfactorily with satellite signals
having carrier levels down to 1 140 dBm;

.11 be capable of operating satisfactorily under normal interference conditions (refer to 5.1);

.12 be capable of acquiring position, velocity and time to the required accuracy
within 3 min where there is no valid almanac data;

.13 be capable of acquiring position, velocity and time to the required accuracy
within 2 min where there is valid almanac data;

.14 be capable of reacquiring position, velocity and time to the required accuracy
within 1 min when there has been a service interruption of 60 s or less;

.15 generate and output to a display and digital interface 22 a new position solution at
least once every 1 s for conventional craft and at least once every 0,5 s for high-speed craft;

.16 provide the COG, SOG and UTC outputs, with a validity mark aligned with that on
the position output. The accuracy requirements for COG and SOG shall not be inferior to the
relevant performance standards for heading and speed and distance measuring equipment
and the accuracy shall be obtained under the various dynamic conditions that can be
experienced on board ships;

.17 provide at least one normally closed contact, which shall indicate failure of the
IRNSS receiver equipment;

.18 have a bidirectional interface to facilitate communication so that alarms can be
transferred to external systems and so that audible alarms from the IRNSS receiver can be
acknowledged from external systems; the interface should comply with the relevant
international standards (refer to IEC 61162);

.19 have the facilities to process differential IRNSS (D-IRNSS) data fed to it in
accordance with the standards of International Telecommunication Union (ITU) and the
appropriate Radio Technical Commission for the Marine Services (RTCM) standard and
provide indication of the reception of D-IRNSS signals and whether they are being applied to
the ship's position. When an IRNSS receiver is equipped with a differential receiver,
performance standards for static and dynamic accuracies (refer to 5.11.8.4.5 and 5.11.8.4.6)
shall be 10 m (95 %);

.20 shall timely indicate whether the performance of IRNSS is outside the bounds
of requirements for general navigation in the ocean, coastal, port approach and restricted
waters, and inland waterway phases of the voyage (refer to IMO resolutions A.1046(27),
A.915(22)) and any subsequent amendments, as appropriate.

5.11.8.5 The IRNSS receiver equipment shall, as a minimum:

.1 provide a warning within 5 s of loss of position or if a new position based on the
information provided by the IRNSS constellation has not been calculated for more than 1 s
for conventional craft and 0,5 s for high-speed craft. Under such conditions the last known
position and the time of last valid fix, with the explicit indication of the state allowing for no
ambiguity, shall be output until normal operation is resumed,

.2 use receiver autonomous integrity monitoring (RAIM) to provide integrity
performance appropriate to the operation being undertaken;

.3 provide a self-test function.

5.11.8.6 Precautions shall be taken to ensure that no permanent damage can result
from an accidental short circuit or grounding of the antenna or any of its input or output
connections or any of the IRNSS receiver equipment inputs or outputs for a duration
of 5 min.
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5.11.9 Receiver equipment, capable of combining measurements from multiple GNSS
and optional terrestrial radio navigation systems, with or without augmentation, to form
position, velocity and time (PVT) solution, can be used for navigation purposes on ships
of speeds not exceeding 70 knots.

Performance standards for stand-alone shipborne radionavigation receivers shall be
taken into account when conducting type approval for multi-system shipborne
radionavigation receiver.

The multi-system shipborne radio navigation receiver determines, as a minimum, the
position, COG, SOG and timing either for navigation purposes or as input to other shipboard
functions. This information shall be available during static and dynamic operations.

Different methods and techniques are allowed for provision of the PVT data and related
integrity information. Where guidelines dealing with the harmonized provision of position,
navigation and time (PNT) data as well as integrity monitoring of PNT system in use and
provided data products have been approved by IMO, these shall be applied.

5.11.9.1 Receiver equipment (module ¢ ) The equipment shall include the following
minimum components and capabilities:

.1 antennas capable of receiving all radio navigation signals required to support the
functionality of the receiver equipment;

.2 receiver(s) and processor(s) capable of processing the radio navigation signals
required to support the functionality of the receiver equipment;

.3 means of accessing the computed PVT information (e.g. display of latitude,
longitude, COG, SOG, time, sources; phase(s) of navigation (refer to IMO resolutions
d. 915qn@¢2.)1046(27) ) ;

.4 interface for supplying data controlling/ configuring the receiver;

.5 display;

.6 raw data output, for the provision of additional information (such as range
measurements and GNSS navigation data);

.7 indication of the quality and reliability of the computed and distributed PVT data to
the user; and

.8 indication of radio navigation system(s) currently used.

5.11.9.2 The design of the antennas shall be suitable for fitting at position(s) on the ship
which provides a satisfactory environment for the reception of all required radio navigation
signals. Multi-path compatibility and EMC effects shall be taken into consideration.

5.11.9.3 The equipment shall be designed:

A to mitigate interference from out-of-band sources; and

.2 to provide a means ofintegrity monitoring for each PVT source employed
(e.g. RAIM, CAIM) and multi-source autonomous integrity monitoring.

5.11.9.4 Operational and functional requirements (module B).

The equipment shall:

.1 operate using civil access navigation signals of at least two independent GNSS
recognized by IMO as part of the World-Wide Radio Navigation System (WWRNS), provided
in the radio navigation satellite service (space-to-Earth) frequency bands designated in
article 5 of the Radio Regulations;

.2 provide the PVT data with the necessary level of resilience and integrity, whether it
is used directly as input to other equipment, or provided for use within INS;

.3 where terrestrial radio navigation system(s) signals are provided and used in the
protected frequency bands, have the possibility to operate using these signals;

.4 have the facilities to process augmentation data, in accordance with the
appropriate methods (refer to ITU-R M.823, RTCM 10410 or other relevant standards);

.5 provide the facility for the user to select or deselect radio navigation and
augmentation signals;
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.6 be capable of processing the above signals and combining to provide a single PVT
solution, including:

position information of the consistent common reference point in latitude and longitude,
referenced to an implementation of the International Terrestrial Reference Frame (ITRF),
e.g. WGS-84, PZ-90, GTRF, CGCS2000, with coordinates in degrees and minutes to a
precision reflective of the accuracy of the position information, up to four decimal places;

COG of the consistent common reference point in degrees to a precision reflective of the
accuracy of the calculated course information, relative to true north, up to one decimal place;

SOG of the consistent common reference point in knots to a precision reflective of the
accuracy of the calculated speed information, up to two decimal places; and

time, referenced to UTC, to one tenth of one second;

.7 be capable of providing the PVT solution to the required accuracy (refer to IMO
resolution ¢ . 1 0 4 6WitlIn7 ) )

5 min where there is no valid satellite almanac data (cold start);

1 min where there is valid satellite almanac data (warm start); and

2 min, when subjected to a power interruption or loss of signals of less than 60 s;

.8 provide time in UTC;

.9  Dbe capable of meeting the requirements for the phases of navigation outlined in
IMO resolution A.1046(27);

.10 be capable of generating the PVT solution at least once every 0,5 s for high-speed
craft (HSC) and at least once every 1 s for conventional ships;

.11 be capable ofassessing whether the performance ofthe PVT solution
(e.g. accuracy and integrity) meets the requirements for each phase of navigation. An alert
shall be provided when such assessment cannot be determined,;

.12 provide a caution if after 2 s for HSC or 3 s for conventional ships, equipment is
unable to assess the current achieved performance (e.g. accuracy and integrity) with respect
to each navigation phase;

.13 provide a warning, if after 5 s for HSC or 7 s for conventional ships, new PVT data
has not been calculated. Under such conditions the last known position and the time of last
valid fix, with the explicit indication of the state so that no ambiguity can exist, shall be output
until normal operation is resumed,;

.14 if it is not possible to provide a new position update at the next scheduled update,
output the last plausible position, SOG, COG, and the time of the last valid fix, with indication
of this state so that no ambiguity can exist, until position update is resumed;

.15 provide an indication of augmentation status, including:

receipt of augmentation signals;

validity of the signals received,

whether augmentation is applied to the position in the PVT solution; and

identification of the augmentation signal(s);

.16 provide the following information, in alphanumerical form, for the final PVT solution
and for each individual source when requested, to a local display (or a separate interfaced
display):

position;

COG and SOG;

time;

PVT solution source(s);

assessment of the navigation phase(s), for which performance requirements are supported;

identification of the augmentation signal(s) applied to the position solution;

and any alert information.
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5.11.9.5 Interfacing and integration (module C). The equipment shall provide the
following interfaces in accordance with the relevant international standards (IEC 61162):

.1 at least one interface from which the PVT solution shall be available in
the WGS-84 (i.e. including position information, COG, SOG, time, PVT source(s)
(available and wused), assessment of phase(s) of navigation and augmentation
information) can be provided. Means may be provided for transforming the
computed position based upon WGS-84 into data compatible with the datum of the
navigational chart in use;

.2 at least one interface from which data from all available sources can be provided
(e.g. to INS for enhanced assessment of the PVT information which shall be available in
WGS-84);

.3 an interface for alert management (i.e. with the Bridge Alert Management (BAM);
and

.4 facilities to accept the input of augmentation signals from at least one
source (ITU-R M.823).

No permanent damage can result from an accidental short circuit or grounding of the
antenna or any of its input or output connections or any of the inputs or outputs.

5.11.9.6 Documentation (module D). Documentation for the equipment shall be
provided, preferably in an electronic format, and shall include:

.1 operating manuals, which shall contain an overall function description, including:

multi-system concept and the benefits and limitations of using GNSS and terrestrial
radio navigation systems and augmentation (i.e. as source(s) for the PVT solution);

statement, on which GNSS and terrestrial radio navigation systems and augmentation(s)
are supported (i.e. as sources for the PVT solution);

statement, on which navigation phases are supported and by which PVT source(s);

user guidance for receiver adjustments necessary to achieve the navigation phase
requirements;

explanation of the method used for the applied indicators and thresholds;

an explanation of the fusion process and input selection for multiple systems; and

description of possible failures and their effects on the receiver equipment;

2 installation manuals, which shall contain:

details of the components and the interconnections between them;

details of interfaces and connections for data input/output, and interconnection
diagrams;

configuration options and commissioning instructions;

power supply and earthing arrangements; and

recommendations on the physical layout of equipment, including antenna mounting
requirements and necessary space for installation and maintenance;

.3 familiarization material, which shall explain all configurations, functions, limitations,
controls, displays, alerts, indications and standard operator checks of the equipment;

.4 failure analysis (refer to IEC 60182) at the functional level, which shall verify that
the equipment is designed using safe design principles and ensuring that the equipment
includes "fail-to-safe" actions. The failure analysis shall consider the impact of all failure
modes (e.g. those caused by electrical, component, radiofrequency interference or jamming,
etc.); and

.5 information, which shall support maintenance of the equipment.
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5.12 COMBINED SHIP CONTROL DESKS

5.12.1 Controls and indicating instruments of navigational equipment and of other
gears for ship handling required by the present or other parts of the Rules and intended for
installation in the wheelhouse or in a place from which the ship is operated may be arranged
in the combined ship control desks.

5.12.2 Referred to the controls and indicating instruments mentioned in 5.12.1 are the
controls and instruments intended for:

.1 changing the ship's movement (remote control of main engines, blades
of controllable pitch propellers, propeller shaft tachometers, pitch indicators of the CPP, etc.);

.2 communicating orders and recording commands on changes on ship's movement
by electromechanical means (engine telegraphs, reverse recorders, etc.);

.3 observing navigational features in the area concerned (radar displays, depth
indicators, hydrolocators, anchor cable indicators, etc.);

.4 indicating the values relating to the ship's movement (course, speed, distance,
helm, rate of turn, draught indicators, etc.);

.5 controlling very high frequency radio communication means (remote controls and
voice communicating devices);

.6 external audible and visual signaling (manual controls for whistles, timing units for
automatic generation of sound and light signals, remote controls of electric megaphones,
masthead flashing light and day signaling lamps keying devices, navigation lights
commutators, etc.);

.7 internal communication and audible signaling (telephones of two-way
communication, commutators of service telephone communication, telephones of ship's
automatic exchange, commutators of public address system, alarm signaling switches, etc.);

.8  ensuring survivability of the ship and other essential operations (watertight and fire
doors closing, starting of fire fighting systems, control of anchor arrangement, ventilation
of accommodation and service spaces and holds, thruster and active rudder, etc.);

.9 audible and visual signaling to indicate any failure and executive signaling to
indicate given command fulfilment (general and individual signaling on failures of essential
machinery, systems and gears, signaling on limit values of various parameters, for example,
temperature, pressure, revolutions, depths, etc.);

.10 automated and automatic control of the ship and for making decisions on passing
and preventing collisions of ships at sea;

.11 distribution, switchgear and protection devices provided in Part Xl "Electrical
Equipment"” of the Rules for the Classification and Construction of Sea-Going Ships.

5.12.3 Provision shall be made in the design of the combined ship control desk for the
appropriate panels for free and convenient arrangement of necessary controls and indicating
instruments and its inner spaces shall be sufficient for arrangement of inner wiring and
devices in accordance with 5.12.2.11, if any.

5.12.4 The combined ship control desk may be designed both as one common unit
and as separate sections, mechanically and electrically connected with one another, the
controls and indicating instruments may also be fitted in separately standing desks.

5.12.5 The dimensions of the combined ship control desk shall be such as to provide
the fulfilment of the requirements of 5.12.3 with respect to the devices and instruments built
into the desk, as well as the possibility of using controls and observing the instruments,
controls and signaling means installed therein when the operator stands facing the ship's
bow and to prevent interference for look-outs.
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5.12.6 The requirements of 5.12.5 shall be considered fulfilled, if the following
conditions are met:

.1 the height of the desk vertical panels or boards with controls or indicating and
other instruments arranged at the bulkheads with no scuttles therein is such that the above
controls and instruments are not lower than 650 mm and not higher than 2000 mm;

.2 the depth of separate sections of the whole desks fitted at the fore bulkhead of the
wheelhouse ensures the access to the sculttles.

5.12.7 The panels of the combined ship control desk may be inclined at any angle
ensuring the most exact taking of readings from the indicating instruments and convenient
use of controls.

5.12.8 All controls shall be so installed as to be easily accessible for the personnel and
close to the indicators and instruments related thereto or made integral with the latter within
the boundaries clearly indicated on the panel. They shall have distinct markings showing the
purpose and the direction of the control operation.

5.12.9 Indicating devices installed on the combined ship control desk shall provide for
continuous and automatic information.

The use of indicating devices giving the information only on call of the operator is
permitted.

5.12.10 Where the audible and visual signaling systems capable of indicating any fault
in the operation of instruments and machinery are provided, the audible signal shall be
clearly heard at any point of the navigation bridge. Signals of various tones shall be used,
where necessary.

Controls of emergency systems installed in the desk shall be ofred colour.
The corresponding portions of scales of instruments intended for indicating emergency and
pre-emergency conditions in the systems shall be painted red. In this case:

.1 confirmative signals of starting machinery, systems and arrangements shall
function not from the movement or position of controls, but from pulses directly
characterizing the working condition of the item of machinery, system or arrangement
concerned;

.2 depending on the meaning of light signals, the colour of symbols and letters
of indicating inscriptions shall be green for normal operating conditions and red for
emergency conditions;

.3 the above colours oflight signals shall be used in accordance with the
requirements of 5.1.

5.12.11 Controls arranged in compliance with 5.12.8 shall be so designed that the
direction of movement of steering wheel, handle, lever, switch, etc. corresponds to the
change of the parameter to be controlled as it is provided by 3.1.3 and 3.1.4, Part VIl
"Machinery Installations" and Part XI "Electrical Equipment" ofthe Rules for the
Classification and Construction of Sea-Going Ships.

5.12.12 Controls and devices built in the combined ship control desk shall be fed in
compliance with the requirements of 2.3.4 of the present Part or from the distribution gear
put in the combined ship control desk and meeting the requirements of Part Xl "Electrical
Equipment"” of the Rules for the Classification and Construction of Sea-Going Ships.

5.12.13 The combined ship control desk shall be so designed or its separate sections
shall be so assembled that controls and indicating instruments vital for the safety of ship's
navigation and intended for immediate use under extraordinary circumstances when the ship
is under way shall be arranged in the desk to the right from the centreline. This condition will
be fulfilled if the controls and indicating instruments listed in 5.12.2.1 to0 5.12.2.6 are placed
from the starboard to the centreline, in ascending order.

Controls and indicating instruments listed in 5.12.2.7 t0 5.12.2.9 as well as in 5.12.2.10
may be arranged to the left from the centreline.
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5.13 INTEGRATED NAVIGATION SYSTEM

5.13.1 An integrated navigation system (INS) shall provide proper and safe combining
of the ship navigational equipment for joint processing and displaying the obtained
information, automatic monitoring of the navigational information integrity and, by taking
human factor into consideration, to keep the workload within the capacity of the bridge watch
keeping personnel and pilot in order to enhance safe and expeditious navigation and perform
functions provided by the INS.

5.13.2 The performance standards for the INS shall complement the requirements to
separate types of the navigational equipment specified in this Part, and each part of the INS
shall be in compliance with all applicable requirements of the Rules, including those of this
Section.

5.13.3 The INS shall not impair operational characteristics of the navigational
equipment incorporated into the system. The working ability of the navigational equipment
shall be ensured in case of malfunction of separate information processing and data
exchange units.

If the functions of the equipment connected to the system may be performed with the
use of additional units, the impaired working ability and malfunction of these units, shall not,
as far as practicable, impair the INS operational characteristics.

5.13.4 The INS is defined as such if work stations provide multifunctional displays
integrating at least the following navigational tasks/functions: route monitoring and collision
avoidance, and may provide manual and/or automatic navigation control functions.

The INS comprises navigational tasks such as "route planning”, "route monitoring",
"collision avoidance", "navigation control data", "navigation status and data display" and
"alert management"”, including the respective sources, data and displays which are
integrated into one navigation system.

5.13.5 It shall be possible to interface the INS with the integrated bridge system.

5.13.6 These performance standards are based on a modular concept which shall
provide for individual configurations and for extensions, if required for meeting the
operational requirements and solving navigational tasks. These standards contain at least
the following modules:

the module for the requirements for the integration of navigational information
(refer to 5.13.7);

the module for the operational/functional requirements for INS based on a task-related
structure (refer to 5.13.8);

the module for the requirements of the alert management (refer to 5.13.9);

the module for the documentation requirements (refer to 5.13.10).

5.13.7 The module for the requirements for integration of navigational
information.

5.13.7.1 The INS shall combine, process and evaluate data from connected sensors and
sources.

5.13.7.2 The availability, validity and integrity of data exchange within the INS and from
connected sensors and sources shall be monitored.

5.13.7.3 Interfacing to, from, and within the INS shall comply with the International
Standard on Interface of Marine Radio and Navigational Equipment and standards for data
exchange.

5.13.7.4 The INS data shall comply with the accuracy and resolution required by
applicable performance standards.
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5.13.7.5 Data failing validity checks shall not be used by the INS for functions dependent
on these data, unless for cases where the relevant performance standards specifically allow
use of invalid data. There shall be no side effects for functions not depending on this data.

5.13.7.6 When data used by the INS for a function becomes invalid, or unavailable,
a warning shall be given.

When data not actually in use by the INS becomes invalid, or unavailable, this shall be
indicated at least as a caution.

5.13.7.7 Received or derived data that is used or distributed by the INS shall be checked
for plausible magnitudes of values.

Data which has failed the plausibility checks shall not be used by the INS and shall not
affect functions not dependent on this data.

5.13.7.8 Data latency (timeliness and repetition rate of data) within the INS shall not
degrade the functionality specified in the relevant performance standards.

5.13.7.9 The INS shall ensure that the different types of information are distributed to the
relevant parts of the system, applying a "consistent common reference system" (CCRS) for
all types of information. Details of the source and the method of processing of such data
shall be provided for further use within INS.

5.13.7.10 The CCRS shall ensure that all parts of the INS are provided with the same
type of data from the same source.

5.13.7.11 The INS shall use a single consistent common reference point for all spatially
related information.

For consistency of measured ranges and bearings, the recommended reference location
shall be the conning position.

Alternative reference locations may be used where clearly indicated or distinctively
obvious. The selection of an alternative reference point shall not affect the integrity
monitoring process.

5.13.7.12 The INS shall support the consistency of thresholds for monitoring and alert
functions and, where practicable, shall ensure by automatic means that consistent
thresholds are used by different parts of the INS.

A caution may be given when thresholds entered by the bridge team differ from
thresholds set in other parts of the INS.

5.13.7.13 The integrity of data shall be monitored and verified automatically before
being used, or displayed.

5.13.7.14 The integrity of information shall be verified by comparison of the data derived
independently from at least two sensors and/or sources, if available.

5.13.7.15 The INS shall provide manual or automatic means to select the most accurate
method of integrity monitoring from available sensors and/or sources.

A clear indication of the sensors and sources of data selected for integrity monitoring
shall be provided.

5.13.7.16 The INS shall provide a warning, if integrity verification is not possible or
failed.

5.13.7.17 Data which fails the integrity monitoring function or data where integrity
monitoring is not possible shall not be used for automatic control systems/functions.

The data shall be marked with the source and the results of validity, plausibility checks
and integrity monitoring to enable subsequent functions to decide whether their input data
complies with their requirements or not.

5.13.7.18 INS shall provide two user selectable sensor/source selection modes when
multiple sensors/ sources are available:

manual sensor/source selection mode;

automatic sensor/source selection mode.
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In manual sensor/source selection mode it shall be possible to select individual
sensors/sources for the use in the INS. In case a more suitable sensor/source is available
this shall be indicated.

In automatic sensor/source selection mode, the most suitable sensors/sources available
shall be automatically selected for the use in the INS. It shall further be possible to manually
exclude individual sensors/sources from being automatically selected.

5.13.8 The module for the operational/functional requirements for INS based on
a task-related structure.

5.13.8.1 All tasks of the INS shall use the same electronic chart data and other
navigational databases such as routes, maps, tide information.

5.13.8.2 If electronic navigational charts (ENCs) are available, they shall be used as
common data source for INS.

5.13.8.3 The INS shall provide the route planning functions and data as specified in the
ECDIS performance standards (refer to 5.15).

The INS shall be capable of supporting procedures for relevant parts of voyage planning
and additionally shall provide means for:

administering the route plan (store and load, import, export, documentation, protection);

having the route check against hazards based on the planned minimum under keel
clearance as specified by the mariner;

checking the route plan against manoeuvring limitation, if available in the INS, based on
parameters turning radius, rate of turn (ROT), wheel-over and course changing points,
speed, time, estimated time of arrival (ETA);

drafting and refining the route plan against meteorological information if available in the INS.

5.13.8.4 The INS shall provide the route monitoring functions and data as specified in
the ECDIS performance standards (refer to 5.15) and shall additionally provide capability for:

optionally overlaying radar video data on the chart to indicate navigational objects,
restraints and hazards to own ship in order to allow position monitoring evaluation and object
identification;

determination of deviations between set values and actual values for measured under-
keel clearance and initiating an under-keel clearance alarm, if fitted;

the alphanumeric display the present values of latitude, longitude, heading, COG, SOG,
STW, underkeel clearance, ROT (measured or derived from change of heading);

AIS reports of aids to navigation (AtoNs);

Coastal and NAVAREA navigational warnings;

search and rescue (SAR) warnings;

Coastal and METAREA meteorological warnings;

ice warnings;

Maritime Safety Information overlay functions;

if track control is integrated into the INS, it shall be possible to include the planned track
and to provide, monitor and display the track related and manoeuvring data.

5.13.8.4.1 For navigational purposes, the display of other route-related information on
the chart display is permitted, e.g.:

tracked radar targets and AlS targets;

AIS binary and safety-related messages;

initiation and monitoring of man-over-board and SAR manoeuvres (search and rescue
and man-over-board modes);

tidal and current data;

weather data;

ice data;

the operator may appropriately filter the display of Maritime Safety Information
messages.
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5.13.8.4.2 If available it shall be possible to select on the route monitoring display
a predetermined display mode for a "search and rescue" situation that can be accessed
upon simple operator command.

In the search and rescue mode a superimposed graphical representation of the datum
(geographic point, line or area used as a reference in search planning), initial most probable
area for search, commence search point and search pattern chosen by the operator
(expanding square search pattern, sector search pattern or parallel track search pattern) with
track spacing defined by him shall be presented.

5.13.8.4.3 If available it shall be possible to select on the route monitoring display
a predetermined display mode for a "man-over-board" situation that can be accessed upon
simple operator command.

In the man-over-board mode a superimposed graphical presentation of an operator
selectable man-over-board manoeuvre shall be presented.

The man-over-board position shall be memorized by a simple operator action.

An urgency manoeuvring procedure shall be available at the display taking set and drift
into consideration.

5.13.8.5 The INS shall provide the collision avoidance functions and data as specified in
the radar performance standards (refer to 5.7) and provide additional mandatory functions:

it shall be possible to present less information of ENC database objects than specified in
than specified in the standard for the ECDIS display base;

if target information from multiple sensors/sources (radar and AlIS; 2 radar sensors) is
provided on one task station:

the possibility of target association shall be provided for mutual monitoring and to avoid
the presentation of more than one symbol for the same target;

the association of AIS and radar targets shall follow the requirements of 5.7 and
Section 6;

common criteria shall be used for raising target related alerts, e.g., CPA/TCPA,;

for identical targets unique and identical target identifiers shall be used for presentation
on all INS displays.

Where a target from more than one source can be presented on one display the
identifier shall be amended as required. Amended target identifiers shall be used for
all INS display presentations;

a display may present combined radar signals from more than one radar source.
The malfunctions of this additional facility shall not degrade the presentation of the radar
source selected as primary. The primary and the other source(s) shall be indicated as such;

optionally, the following information may be displayed:

true scaled ship symbols and CPA/TCPA and bow crossing range (BCR)/bow crossing
time (BCT) related to the real dimensions;

chart data from the common database of INS: traffic related object layers.

5.13.8.6 To support the manual and automatic control of the ship's primary movement
the INS navigation control task shall provide the following functionality:

display of data for the manual control of the ship's primary movement;

display of data for the automatic control of the ship's primary movement;

presentation and handling of external safety related messages.

5.13.8.6.1 For manual control of the ship's primary movement the INS navigation control
display shall allow at least to display the following information:

under keel clearance (UKC) and UKC profile;

STW, SOG, COG;

position;

heading, ROT (measured or derived from change of heading);

rudder angle;

propulsion data;
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set and drift, wind direction and speed (true and/or relative selectable by the operator),
if available;

the active mode of steering or speed control;

time and distance to wheel-over or to the next waypoint;

safety related messages e.g., AIS safety-related and binary messages, Maritime Safety
Information messages.

5.13.8.6.2 For automatic control of the ship's primary movement, the INS navigation control
display shall allow at least and as default the display of the following information:

all information listed for manual control;

set and actual radius or rate of turn to the next segment.

5.13.8.6.3 The navigation control data shall be presented:

in digital and where appropriate in analogue form, e.g., mimic elements, logically arranged on
and around a symbolic outline of a ship;

if applicable, together with their "set values";

if applicable and on demand together with a history presentation to indicate the trend of the
parameter.

5.13.8.7 For the task "status and data display" the INS shall provide the following data display
functions:

presentation of mode and status information;

presentation of the ship's static, dynamic and voyage-related AIS data;

presentation of the ship's available relevant measured motion data together with their "set
values";

presentation of received safety related messages, such as AIS safety-related and binary
messages, Application Specific Messages (ASM), Maritime Safety Information messages;

presentation of INS configuration;

presentation of sensor and source information.

5.13.8.7.1 The INS may provide optional data display on demand:

tidal and current data;

weather data, ice data;

additional data of the tasks "navigation control" and "route monitoring” and AlS target data.

5.13.8.7.2 The INS shall provide the following management functions:

setting of relevant parameters;

editing AIS own ship's data and information to be transmitted by AIS messages.

5.13.8.8 Functional requirements for INS task stations.

5.13.8.8.1 The number of task stations on the bridge depends on the tasks integrated into the
INS. It shall support the simultaneous operation and presentation of at least the minimum set
of tasks necessary to meet the carriage requirements of this Part. To specify the required number
of task stations the required backup arrangements as mandated by the carriage requirements
should be taken into account.

The allocation of the tasks to the task stations shall be sufficiently flexible, to support all
navigational situations, and shall be sufficiently simple to support team working and awareness
of operator roles. The selection of the task at the task station shall be possible by a simple operator
action.

5.13.8.8.2 A task station shall be provided, if the respective task is part of the INS:

route monitoring;

collision avoidance;

navigation control data.

Means shall be provided to operate the tasks at least at one of the task stations referred to or
at least at another task station at the choice of the bridge team and pilot for the tasks of:

route planning;

status and data display;

alert management.
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5.13.8.8.3 For the task of route planning a separate task station may be provided with
route planning remote control.

5.13.8.8.4 If the function of track control is implemented in the INS, it shall be possible to
display the planned route graphically on the task stations for:

route monitoring and/or

collision avoidance.

The control and operation of this function by user shall be possible via the same task
stations.

5.13.8.8.5 Only one, clearly indicated task station shall be in control of an automatic
function, and only one task station shall at any time be assigned to accept control
commands.

It shall clearly be indicated to the bridge team and pilot, if not otherwise obvious, which
task station is in control of these functions. It shall be possible to take over the control from a
task station. In this case the set control values and limits shall remain unchanged.

5.13.8.8.5.1 The information relevant for the selected control function shall be available
for continuous display, at least upon a single operator command, and shall be presented
when an automatic control function is activated or changed.

5.13.8.8.5.2 It shall be allowed by a single operator action to override or by-pass any
automated function, regardless of the operational mode and the failure status of the INS.

5.13.8.8.5.3 The INS shall resume automatic functions only after an appropriate
message and intentional operator action, considering all necessary starting conditions.

5.13.8.9 Functional requirements for displays of INS.

5.13.8.9.1 The INS shall comply with the presentation requirements to the ship's
displays (refer to Section 6).

5.13.8.9.2 All essential information shall be displayed clearly and continuously.

Additional navigational information may be displayed, but shall not mask, obscure or
degrade essential information required for the display by its primary task, as specified in these
performance standards.

5.13.8.9.3 The INS shall be capable of displaying data available from the sensors.

5.13.8.9.4 The information shall be displayed together with the indication of its source
(sensor data, result of calculation or manual input), unit of measurement and status, including
mode.

5.13.8.9.5 Display and update of essential information available in the equipment as well as
safety related automatic functions shall not be inhibited due to operation of the equipment.

5.13.8.9.6 The INS shall offer default display configurations for the tasks "route monitoring"
and "collision avoidance" selectable at each task station to provide the bridge team and pilot with
a standardized display.

This configuration shall be accessible by a simple operator action.

The basic requirements for these display configurations are specified in Table 5.13.8.9.6.

Table 5.13.8.9.6

Task "route monitoring”

Function Setting
Display category ECDIS standard display
Selected sea area Around own ship with appropriate off-set
Range 3 miles
Orientation True motion, north-up
Manual updates If applied
Operator's notes If applied
Position sensor GNSS (system position provided by INS)
Past track On
Selected route Last selected route, including route parameters
Look-ahead time 6 min
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Task "collision avoidance"
Function Setting
Band X-band, if selectable
Gain and anti-clutter functions Automatically optimized
Tuning Automatically optimized
Range 6 nm
Fixed rings Off
VRMs One VRM on
EBLs One EBL on
Parallel index lines Off or last setting, if applied
Display mode of the radar picture True motion, north-up
Off-centering Appropriate look-ahead
Target trails On
Past positions Off
Radar target tracking Continued
Vector mode Relative
Vector time 6 min
Automatic radar target acquisition Off
Graphical AIS reported target display On
Radar and AIS target fusion On
Operational alarms (except collision warnings) Off
Collision warnings On (limits CPA 2 nm; TCPA 12 min)
Display of maps, navigation lines and routes Last setting
Display of charts Off

5.13.8.9.7 The INS shall provide operational modes for open sea, coastal, confined
waters (pilotage, harbour berthing, anchorage).

5.13.8.9.8 When switching the task from one task station to another, the current display
configuration shall be maintained.

It is recommended that the INS provides means to generate pre-defined or operator-
defined display modes, that are optimally suitable to the navigation task.

5.13.8.9.9 The operational mode in use shall be clearly indicated to the bridge team and
pilot.

If the mode in use is not the normal mode to fully perform the functions required for the
INS, this shall be clearly indicated.

Examples of modes other than the normal mode are:

degraded condition modes, in which the INS cannot fully perform all functions;

"service modes";

simulation mode;

training (familiarization) mode;

other modes, in which the INS cannot be used for navigation.

5.13.8.9.10 If the system is in a degraded condition this shall be sufficiently clear that
the bridge team and pilot can understand the nature of the failure and its consequences.

5.13.8.9.11 The INS shall indicate the operational status of automated functions and
integrated components, systems and/ or subsystems.

5.13.8.9.12 It shall be possible to display the complete system configuration, the
available configuration and the configuration in use.

5.13.8.9.13 The INS shall provide the means to display:

type of data, source and availability;

type of function and availability;

device identification and its availability.

Ship and system related parameters and settings shall be displayed on demand.
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5.13.8.10 Requirements to the INS human machine interface.

5.13.8.10.1 For the design and layout of human machine interface of the INS,
the requirements of the Rules for Bridge Design, Equipment, Arrangements and Procedures
(refer to Appendix) shall be complied with.

5.13.8.10.2 The design of the system shall facilitate the tasks to be performed by the
bridge team and pilot in navigating the ship safely under all operational conditions, avoid
potential single point failure by one person during operation and minimize the risk of human
error. The operation of the system shall be designed to avoid distraction from the task of safe
navigation.

The configuration of the equipment and presentation of information at workstations shall
permit observation or monitoring by the bridge team and pilot under all operational
conditions.

5.13.8.10.3 Integrated graphical and alphanumeric display and control functions shall
adopt a consistent human machine interface (HMI) philosophy and implementation.

5.13.8.10.4 The design and implementation of the INS shall ensure that it is simple to
operate by a trained user.

5.13.8.10.5 Information shall be presented consistently within and between different
sub-systems. Standardized information presentation, symbols and coding shall be used
according to the requirements of Section 6.

5.13.8.10.6 The INS shall be designed that the basic functions can be easily operated
and that the requested manual inputs are consistent throughout the system and can be
easily executed. Complex and error-prone interaction within the system shall be avoided.

5.13.8.10.7 For manual inputs that may cause unintended results, the INS shall request
confirmation before acceptance, thus providing a plausibility check.

5.13.8.10.8 Checks in the dialogue and in the input handling shall be provided to prevent
erroneous data or control inputs.

5.13.8.10.9 Wherever possible, an "undo” function shall be provided.

5.13.8.11 INS back-up requirements and redundancies.

5.13.8.11.1 Adequate back-up arrangements shall be provided to ensure safe navigation
in case of failure within the INS.

In case of failure of one part or function of the INS, including network failures, it shall be
possible to operate each other individual part or function separately. At least the
requirements specified for individual equipment adopted by this Part shall be met, as far as
applicable.

The back-up arrangements shall enable a safe take-over of the INS functions and
ensure that an INS failure does not result in a critical situation.

5.13.8.11.2 In case of a breakdown of one task station, at least one task station shall be
able to take over the tasks.

5.13.8.11.3 The failure or loss of one hardware component of the INS shall not result in
the loss of any one of the INS tasks:

route planning;

route monitoring;

collision avoidance;

navigation control data;

status and data display;

alert management.

5.13.8.11.4 Where track control is the INS function, this would not require the duplication
of heading control or autopilot.

5.13.8.11.5 The INS shall allow that the back-up component automatically (if possible)
takes over the operation of the primary component.
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5.13.8.11.6 For the following sensors/sources of the INS, an approved back-up shall be
available:

electronic position fixing;

heading measurement;

speed measurement;

radar;

chart database.

5.13.8.12 System failures and fallback arrangement.

5.13.8.12.1 The INS shall, after a failure, and when the back-up activation is not
successful support the availability of essential information and functions through the use
of appropriate fallback arrangements.

5.13.8.12.2 In the event of failures of navigational information and to maintain minimum
basic operation:

there shall be a permanent indication of the failed input information and the fallback
activated:;

the respective actions of the alert management shall be activated, and;

the fallback arrangements listed below shall be provided.

In route monitoring mode, in case offailure of heading information (azimuth
stabilization), the INS shall display own ship's position and over-ground-motion vector in the
chart and not the ship's heading line.

In case of failure of course and speed over ground information, the INS shall display
own ship's position and heading line.

In collision avoidance mode, in the case of failure of heading information; speed through
the water information; course and speed over ground information; position input information;
radar video input information; AIS input information, the INS shall operate as defined by the
proposed modular structure for radar performance (refer to 5.7).

In heading/track control modes, the requirements for the applicable control function as
specified in the individual performance standards (refer to this Part) shall apply.

5.13.8.12.3 Normal operation, after use of a fallback arrangement shall only be restored
upon confirmation by the operator.

5.13.8.12.4 The failure or change ofa sensor shall not result in sudden changes
of control commands or loss of manoeuvring control. This may be accomplished by
appropriate integrity checks using the information from several sources.

In case of a sensor or source failure, the system shall provide an alert and indicate
(an) alternative sensor(s) or source(s), as available.

If sensors or sources are not able to provide necessary ship status or navigation data for
automatic control functions, a dead reckoning procedure shall provide the missing
information, as far as practicable.

5.13.8.12.5 All system related parameters and settings shall be stored in a protected
way for reconfiguration of the INS.

The automatic response to malfunctions shall result in the safest possible configuration
accompanied by an alert.

5.13.8.12.6 System failures shall be alerted according to the requirements described
in 5.13.9.

Loss of system communication between the alert management and the navigational
systems and sensors shall be indicated as a warning at the CAM-HMI.

A system failure of the alert management or the loss of system communication between
the alert management and the navigational functions, sources and/or sensors, shall not lead
to the loss of the alert announcement functionality of the individual navigational functions,
sources/sensors.
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5.13.8.13 Technical requirements to INS.

5.13.8.13.1 In addition to meeting the relevant requirements of 5.1, the INS shall comply
with the following requirements of these performance standards:

.1 means shall be provided to monitor and to display hardware malfunctions of the INS.

Alerts shall be provided in case of malfunctions;

.2 processing of raw data from sensors may be part of the INS;

3 in case sources perform functions of the INS, these functions and interfaces shall
conform with the relevant parts of these performance standards.

An actuator, controller or part thereof is not part of the INS, if it only receives data or
commands and does not perform other functions of the INS as required by these standards;

.4 the operational software shall fulfill the requirements of the relevant international
standards related to maritime navigation and communication equipment;

.5 the INS including the sensors for position, speed, heading and depth shall be
supplied: from both the main and the emergency source of electrical power with automated
changeover through a local distribution board with provision to preclude inadvertent
shutdown; and from a transitional source of electrical power for a duration of not less
than 45 s;

.6 after a power interruption full functionality of the INS shall be available after
recovery of all subsystems.

The INS shall not increase the recovery time of individual subsystem functions after
power restoration. If subjected to a power interruption, the INS shall, upon restoration
of power, maintain the configuration in use and continue automated operation, as far as
practicable. Automatic control functions shall only be restored upon confirmation by the
operator.

5.13.9 Alert management.

5.13.9.1 The alert management harmonizes the priority, classification, handling,
distribution and presentation of alerts, to enable the bridge team to devote full attention to
the safe navigation of the ship and to immediately identify any abnormal situation requiring
action to maintain the safe navigation of the ship.

The alert management architecture and the acknowledgement concept specified, avoid
unnecessary distraction of the bridge team by redundant and superfluous audible and visual
alarm announcements and reduces the cognitive load on the operator by minimizing the
information presented to which is necessary to assess the situation.

5.13.9.2 The alert management system shall provide: the means to draw the attention
of the bridge team to the existence of abnormal situations, the means to enable the bridge
team to identify and address that condition, and also the means to manage all alert related
states in a distributed system structure in consistent manner.

Besides, means shall be provided for the bridge team and pilot to assess the urgency
of different abnormal situations in cases where more than one abnormal situation has to be
handled.

If practicable, there shall be not more than one alert for one situation that requires
attention.

5.13.9.3The alert management shall have the capability to handle all alerts
of navigational equipment comprised by the INS or connected to the INS in identical manner
and shall incorporate all alerts that are critical to the safety of navigation.

5.13.9.4 The logical architecture of the alert management and the handling concept for
alerts shall provide the capability to minimize the number of alerts especially those on a high
priority level (e.g. using system knowledge from redundancy concepts inside INS and
evaluating inherent necessities for alerts against navigational situations, operational modes
or activated navigational functions).

5.13.9.5 1t shall be possible to provide the CAM-HMI at least on the navigating and
manoeuvring workstation and allowing the handling by the bridge team.
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5.13.9.6 The audible announcement of alerts shall enhance the guidance of the bridge
team to the task stations or displays which are directly assigned to the function generating
the alert and presenting the cause of the announcement and related information for decision
support, e.g., dangerous target alarms shall appear and have to be acknowledged at the
workstation where the collision avoidance function is provided.

5.13.9.7 As alerts can be displayed at several locations, the system shall be consistent,
as far as practicable, with respect to how alerts are displayed, silenced and acknowledged at
any one task station of the INS.

5.13.9.8 The alert management shall distinguish between the three priorities listed:

alarms;

warnings and;

cautions.

Alarms shall indicate conditions requiring immediate attention and action by the bridge
team.

Warnings shall indicate changed conditions and shall be presented for precautionary
reasons which are not immediately hazardous but which may become so, if no action is
taken.

Cautions should indicate a condition which does not warrant an alarm or warning
condition, but still requires attention and out of the ordinary consideration of the situation or
of given information.

5.13.9.9 Alerts shall be assigned to a priority level using the criteria for classification:

.1 criteria for classification of alarms:

conditions requiring immediate attention and action by the bridge team to avoid any kind
of hazardous situation and to maintain the safe navigation of the ship; or

escalation required as alarm from a not acknowledged warning;

.2 criteria for classification of warnings:

conditions or situations which require immediate attention for precautionary reasons,
to make the bridge team aware of conditions which are not immediately hazardous, but may
become so;

.3 criteria for classification of cautions:

awareness of a condition which still requires attention out of the ordinary consideration
of the situation or of given information.

5.13.9.10 Alerts shall be separated for the alert handling in INS into two categories
of alerts: A and B.

Category A alerts are specified as alerts where graphical e.g., radar, ECDIS, information
at the task station directly assigned to the function generating the alert is necessary, as
decision support for the evaluation the alert related condition.

Category A alerts shall include alerts indicating:

danger of collision;

danger of grounding.

Category B alerts are specified as alerts where no additional information for decision
support is necessary besides the information which can be presented at the CAM-HMI.
Category B alerts are all alerts not falling under category A.

A classification in priorities and categories of alerts for INS and for alerts of the individual
performance standards is given in Table 5.13.9.10.

5.13.9.11 The presentation of alarms and warnings shall be in accordance with the
requirements of Section 6.

5.13.9.12 The state of an alert shall be unambiguous for the alert management,
the INS and all associated operational and sensor/source displays.
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Table 5.13.9.10

Source Cause Alarm | Warning | Caution | Category A | Category B

INS System function lost + +

Integrity verification not possible (5.13.7.16) + +

Invalid information for functions in use + +
(5.13.7.6)

Invalid information for functions not in use + +
(5.13.7.6)

Different thresholds entered (5.13.7.12) + +

Loss of system communication + +
(5.13.8.12.6)

Heading | Failure or reduction in power supply + +

control | Off heading alarm + +

systems | Heading monitor (deviation from second + +
heading source)

Track Early course change indication (track + +
control | control via waypoints)

systems | Actual course change indication + + +

Wheel over line (actual course change +
indication not acknowledged):
alarm

back-up navigator alarm

Failure or reduction in power supply + +

+
+

Position monitor

Heading monitor + +

Sensor failure (heading, position, speed): + +
alarm
back-up navigator alarm

Cross-track alarm + +

Course difference (heading deviates from + +
track course)

Low speed alarm + +

ECDIS | Positioning system failure + +

Crossing safety contour + +

Deviation from planned route i off-track + +
alarm

Area with special conditions i cross the +1 +1 +
boundary

Approach to critical point

Different geodetic datum

System malfunction

System malfunction of backup device

+ 4+ [+ ]+ |+
+ |+ [+ |+

RADAR/ | Target capacity

AIS CPA/ TCPA alarm. + +

+
+

Acquisition/activation zone

+
+

Lost target alarm

+

Failure of any signal or sensor in use

GNSS HDOP exceeded +

No calculation of position

Loss of position

Loss of differential signal

Differential corrections not applied

S S N

+ |+ |+ |+

Differential integrity status

Echo Depth below keel alarm +

+
+

sounder | Failure or reduction in power supply

+
+

Gyro System fault
compass

Bridge | Malfunction + +

watch | Power supply failure + +
alarm

1 selected by the user.
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5.13.9.13 The alert management shall distinguish between different announcement
states of each individual alarm/warning (unacknowledged or acknowledged alarm/warning).

When an alarm/warning condition is detected, it shall be indicated as unacknowledged
alarm/warning and:

initiate an audible signal, accompanied by the visual alarm/warning announcement;

provide a message of sufficient detail to enable the bridge team to identify and address
the alarm/ warning condition;

may be accompanied by speech output presented at least in English.

An unacknowledged alarm/warning shall be clearly distinguishable from those existing
and already acknowledged. Unacknowledged alarms/warnings shall be indicated flashing
and by an audible signal.

The characteristics of the audible alarm signal, whether used singly or in combination
with speech, shall be such that there is no possibility of mistaking it for the audible signal
used for a warning.

It shall be possible to temporarily silence alarms. If an alarm is not acknowledged
within 30 s the audible signal shall start again or as specified in the equipment performance
standards.

The audible signal, if not temporarily silenced, and the visual signal for
an unacknowledged alarm shall continue until the alarm is acknowledged, except specified
otherwise in the equipment performance standards.

An acknowledged alarm/warning shall be indicated by a steady visual indication.

The visual signal for an acknowledged alarm/warning shall continue until the alarm
condition is rectified.

5.13.9.14 A caution shall be indicated by a steady visual indication.
No acknowledgement shall be necessary for a caution.

A caution shall be automatically removed after the condition is rectified.

A message shall be provided of sufficient detail to enable the bridge team to identify and
address the caution condition.

5.13.9.15 After a time defined by the user, unless otherwise specified by this Part,
an unacknowledged alarm shall be transferred to the bridge navigational watch alarm system
(BNWAS), if available.

The unacknowledged alarm shall remain visible and audible.

5.13.9.16 An unacknowledged warning shall be changed to alarm priority, as required
by specific requirements for the individual equipment or after 60 s unless otherwise set by
the user.

5.13.9.17 The alert escalation shall be in compliance with the alert escalation
requirements of the individual performance standards.

5.13.9.18 To ensure a consistent presentation of alerts and the presentation of a reduced
number of high priority alerts within the INS, the alerts released by navigational functions,
sensors, sources shall be presented, as far as practicable, after evaluation with the system
knowledge of the INS; the priority of the alert shall be defined in compliance with these
performance standards and be assigned and presented consistently for all parts of the INS.

The alert releasing sensor/source or function (system) shall provide the alert related
information of the alert message for explanation and decision support, including information
for user support.

5.13.9.19 The audible announcement of category A alerts shall occur at the task
stations or displays which are directly assigned to the function generating the alert.

5.13.9.20 All alerts shall be displayed on the CAM-HMI.

5.13.9.20.1 The CAM-HMI shall offer the possibility to display category A alerts as
"aggravated alerts", i.e., a single visual indication indicates the existence of many alerts on
the task station presenting the function, e.g., one alert shall indicate the existence of multiple
dangerous target alerts existing at the task station for collision avoidance.
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5.13.9.20.2 The CAM-HMI shall provide the means to announce and indicate alerts to
draw the attention of the bridge team, shall have the capability to substitute the audible alert
announcement of the individual equipment, except for category A alerts and shall allow to
identify alerts, and enable the immediate identification of the alert releasing function or
sensor/source.

5.13.9.20.3 The CAM-HMI shall be designed that alert messages of the different
priorities are clearly distinguishable from each other. The alert messages shall be completed
with aids for decision making, as far as practicable. An explanation or justification of an alert
shall be available on request.

5.13.9.20.4 The CAM-HMI shall enable an immediate acknowledgement of the alarms
and warnings by a single operator's action, except for category A.

5.13.9.20.5 The CAM-HMI shall be able to display at least 20 recent incidents/faults at
the same time.

5.13.9.20.6 If the CAM-HMI is such that it cannot contain all active messages requiring
the bridge team's attention, then there shall be a clear and unambiguous indication that there
are additional active messages requiring attention.

It shall be possible to display the additional active messages by a single operator action,
and to return to the display containing the highest priority alerts by a single operator action.

5.13.9.20.7 It shall be possible to temporarily silence all audible alerts at the CAM-HMI.

The audible signal shall be reactivated, if the alert has not been acknowledged within
the specified times in 5.13.9.13 and 5.13.9.16 for alarms and warnings.

5.13.9.20.8 The CAM-HMI shall support the search and identification of alerts in the alert
history list. An operator accessible alert history list shall be provided by the CAM-HMI.
Access to the alert history list of category B alerts shall be displayed in chronological order.

Access to the alert history list and return to the active alert display shall be possible by a
simple operator action.

The system shall provide a clear and unambiguous indication when the alert history list
is being accessed and displayed. It shall be possible to keep the content of the alert history
list at least for 24 h.

The system shall revert automatically to the active alert display when it detects a new
alert condition.

When a category B alert is no longer active, the message shall be kept with its entire
content in an alert history list, with the date and time the alert was raised, acknowledged and
rectified.

5.13.9.21 The acknowledgement of alarms and warnings shall only be possible at a HMI
(task station) where an appropriate situation assessment and decision support can be
carried out.

5.13.9.22 Provision shall be made for functional testing of alerts, including the system
communication between the alert management and the systems and sources/sensors
initiating the alerts.

The alert management shall have the capability to provide alerts for failure and loss
of functions (systems), sources and sensors. These shall be indicated at the CAM-HMI.

5.13.9.23 Connected sources, sensors and systems taking part in the alert related
communication shall follow a standardized communication concept.

Internal alert related communication within an individual source, sensor and equipment
may use an alternative communication concept.

The communication protocol shall allow the implementation of the functions provided by
these requirements. In particular, this includes:

transmission of all relevant alert priorities, states, associated quality information,
additional alert massage information for, e.g., explanation of alert, decision support;

transmission of alert source identity so that originator component and/or function can be
determined, as well as it being possible to differentiate between alerts originating from the
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same device but at different time and also between alerts indicating different conditions from
the same device at the same time;

transmission of acknowledgement and silence signals between the device where the
alert was silenced or acknowledged and the device where it originates and where it may also
have to be silenced/ acknowledged;

transmission mechanisms that avoid those signals in one or the other directions are lost
(by fully reliable transmissions or by suitable retransmissions);

mechanisms that allow consistent reconnection of a component of the INS system to the
system after disconnect at any time and in any alert condition;

in general, mechanisms that allow consistency in the complete INS with regards to alert
management.

5.13.9.24 All systems, sources and sensors incorporated, connected in the INS shall be
part of the alert management.

The following equipment and systems, if installed, and not incorporated in the INS, shall
be also included in the alert management, as far as possible:

heading information system;

heading/track control system;

electronic position-fixing systems;

speed and distance measuring equipment;

radar with target tracking functions;

ECDIS;

AlS;

echo sounding equipment;

GMDSS equipment;

relevant machinery alarms for early warning.

The bridge navigational watch alarm, if installed, shall be connected to the alert
management.

5.13.10 Documentation requirements module.

5.13.10.1 The INS shall be provided on board the ship together with technical
documentation.

Operating manual shall include:

an overall functional description of the INS;

the redundancy concept and the availability of functions;

a description of possible failures and their effects on the system (e.g., by using part
of the failure analysis);

guidance for the adjustment of the limits for alerts;

the implications of using different reference locations;

details of each data convention and common references: attitude, axis, rotation,
reference location of CCRP;

details of the integrity monitoring provided by external sensors or subsystems and their
required settings;

details of the mechanism for marking valid, doubtful and invalid data;

for an INS providing automatic control functions (e.g. for heading, track or speed) details
of the external override and/or bypassing devices used in the reversionary mode.

The installation manual shall include adequate information to allow the INS to be
installed so that it can meet all requirements of this Part and shall include the following:

details of sources, components and the interconnections forming the INS;

details of the interfaces and connections for data import and export and the
interconnection diagrams and interfacing details for external parts of the INS and for devices,
sensors to be connected,;
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instructions for the installation and connection of facilities for alert acknowledgement and
cancellation including the back-up officer alarm in case of an INS providing automatic control
functions (e.g., for heading, track or speed);

the details of the power supply arrangements;

recommendations on the physical layout of equipment and necessary space for
maintenance;

for an INS providing automatic control functions (e.g. for heading, track or speed) details
of the installation and connection of external override and/or bypassing devices used in the
reversionary mode and if rudder angle, heading, propulsion data i e.g, power, propeller
pitch, shall not be presented on a display of the INS workstation, the necessary details.

5.13.10.2 Manufacturer or system integrator of INS shall declare the following
information relating to the system configuration, if applicable:

basic system configuration;

interconnecting block diagram (hardware);

sources identification;

override;

priority of control (task stations);

data flow schematic diagram and its interpretation;

default conditions;

back-up arrangement;

redundancy arrangement;

explanation of scope to fulfill requirements of this Part (for one equipment concept);

other useful materials for inspector (such evidence of fulfilled requirements as other
means).

5.13.10.3 A failure analysis, at INS functional level, shall be performed and documented
for the INS. The failure analysis shall verify that the INS is designed on "fail-to-safe" principle
and that failure of one part of the integrated system shall not affect the functionality of other
parts, except for those functions directly dependent on the defective part.

5.13.10.4 Material enabling onboard familiarization training shall be provided
for the INS. The onboard familiarization material shall explain all configurations, functions,
limitations, controls, displays, alerts and indications of the INS.
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5.14 UNIFIED TIMING SYSTEM

5.14.1 The unified timing system station shall ensure:

.1 formation and storage of the time scale and its checking against the International
accurate hour's service signals transmitted through the radio channels;

.2 possibility of centralized shifting of displayed readings of the current time
within 0 to 23 h with a step of 1 h;

3 indication of current time readings transmitted to the controllable clock in hours,
minutes, seconds.

5.14.2 The error of the main clock run shall not exceed 0,5 s during twenty-four-hour
operation.
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5.15 ELECTRONIC CHART DISPLAY AND INFORMATION SYSTEM

5.15.1 These performance standards shall apply to ECDIS, ECDIS equipment
operating in the Raster Chart Display System (RCDS) mode, as well as ECDIS backup
arrangements.

5.15.2 These performance standards shall apply to all ECDIS equipment carried on all
ships which are covered by these Rules, as follows:

dedicated standalone workstation;

multifunction workstation as part of integrated navigation system.

5.15.3 Requirements for structure and format of the chart data, encryption of the chart
data as well as the presentation of chart data are within the scope of relevant International
Hydrographic Organisation (IHO) standards.

5.15.4 In addition to the requirements of this Chapter, ECDIS equipment shall meet
the applicable requirements of 5.1.

5.15.5 The Electronic Chart Display and Information System shall be capable
of displaying all chart information of the System Electronic Navigational Chart (SENK)
originated by the authorized hydrographic offices.

5.15.6 ECDIS shall facilitate simple and reliable updating of the electronic navigational
chart.

5.15.7 ECDIS shall enable the mariner to execute in a convenient and timely manner
all route planning and route monitoring, and it shall be capable of continuously plotting the
ship's position.

5.15.8 The ECDIS display may also be used for the display of radar, radar tracked
target information, AIS and other appropriate data layers to assist in route monitoring.

5.15.9 ECDIS shall have at least the same reliability and availability of presentation as
the paper chart published by government authorized hydrographic offices.

5.15.10 ECDIS shall provide appropriate alarms or indications with respect to the
information displayed or malfunction of the equipment.

5.15.11 ECDIS equipment may operate in the Raster Chart Display System mode.

RCDS mode of operation shall conform to performance standards stipulated in 5.15.108.

5.15.12 The chart information to be used in ECDIS shall be of the latest edition, as
corrected by official updates, of that issued by or on the authority of a Government,
government-authorized Hydrographic Office or other relevant government institution, and
conform to IHO standards.

5.15.13 The contents of the SENC shall be adequate and up-to-date for the intended
voyage.

5.15.14 It shall not be possible to alter the contents of the ENC or SENC information
transformed from the ENC.

5.15.15 Updates shall be stored separately from the ENC.

5.15.16 ECDIS shall be capable of accepting official updates to the ENC data provided
in conformity with IHO standards. These updates shall be automatically applied to the SENC.
By whatever means updates are received, the implementation procedure shall not interfere
with the display in use.

5.15.17 ECDIS shall also be capable of accepting updates to the ENC data entered
manually with simple means for verification prior to the final acceptance of the data.

They shall be distinguishable on the display from ENC information and its official
updates and not affect display legibility.

5.15.18 ECDIS shall keep and display on demand a record of updates including time
of application to the SENC. This record shall include updates for each ENC until it is
superseded by a new edition.

5.15.19 ECDIS shall allow the mariner to display updates in order to review their
contents and to ascertain that they have been included in the SENC.



Rules for the Equipment of Sea-Going Ships (Part V)
124

5.15.20 ECDIS shall be capable of accepting both non-encrypted ENCs and ENCs
encrypted in accordance with the IHO Data Protection Scheme.

5.15.21 ECDIS shall be capable of displaying all SENC information. An ECDIS shall be
capable of accepting and converting an ENC and its updates into a SENC.

The ECDIS may also be capable of accepting a SENC resulting from conversion of ENC
to SENC ashore in accordance with IHO requirements.

5.15.22 SENC information available for display during route planning and route
monitoring shall be subdivided into the following three categories:

display base;

standard display;

all other information.

5.15.22.1 The display base which shall be permanently shown on the ECDIS display
consists of:

.1 coastline (high water);

.2 own ship's safety contour;

.3 isolated underwater dangers of depths less than the safety contour which lie within
the safe waters defined by the safety contour;

.4 isolated dangers which lie within the safe water defined by the safety contour,
such as fixed structures, overhead wires, etc;

.5  scale, range and north arrow;

.6 units of depth and height; and

.7 display mode.

5.15.22.2 The initial standard ECDIS display shall consist of:

display base;

drying line;

buoys, beacons, other aids to navigation and fixed structures;

boundaries of fairways, channels, etc;

visual and radar conspicuous features;

prohibited and restricted areas;

chart scale boundaries;

indication of cautionary notes;

ship's routing systems and ferry routes;
0 archipelagic sea lanes.
5.15.22.3 All other information that can be displayed individually on demand includes:

spot soundings;

submarine cables and pipelines;

details of all isolated dangers;

details of all aids to navigation;

contents of cautionary notes;

ENC edition date;

most recent chart update number;

magnetic variation;

graticule;
0 place names.

5.15.23 ECDIS shall present the standard display at any time by a single operator
action.

5.15.24 When an ECDIS is switched on following a switch off or power failure, it shall
return to the most recent manually selected settings for display.

5.15.25 It shall be easy to add or remove information from the ECDIS display. It shall
not be possible to remove information contained in the display base.
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5.15.26 For any operator identified geographical position (e.g. by cursor picking) ECDIS
shall display on demand the information about the chart objects associated with such
a position.

5.15.27 It shall be possible to change the display scale by appropriate steps e.g. by
means of either chart scale values or ranges in nautical miles.

5.15.28 It shall be possible for the mariner to select a safety contour from the depth
contours provided by the SENC. ECDIS shall emphasize the safety contour over other
contours on the display, however:

.1 if the mariner does not specify a safety contour, this shall default to 30 m.

If the safety contour specified by the mariner or the default 30 m contour is not in the
displayed SENC, the safety contour shown shall default to the next deeper contour;

.2 if the safety contour in use becomes unavailable due to a change in source data,
the safety contour shall default to the next deeper contour;

3 in each of the above cases, an indication shall be provided.

5.15.29 It shall be possible for the mariner to select a safety depth. ECDIS shall
emphasize soundings equal to or less than the safety depth whenever spot soundings are
selected for display.

5.15.30 The ENC and all updates to it shall be displayed without any degradation
of their information content.

5.15.31 ECDIS shall provide a means to ensure that the ENC and all updates to it have
been correctly loaded into the SENC.

5.15.32 The ENC data and updates to it shall be clearly distinguishable from other
displayed information, including those listed below:

.1 own ship:

past track with time marks for primary track;

past track with time marks for secondary track;

.2 vector for course and speed made good;

.3 variable range marker and/ or electronic bearing line;

A4 cursor;

.5 event:

dead reckoning position and time (DR);

estimated position and time (EP);

.6 fixand time;

T position line and time;

.8  transferred position line and time:

predicted tidal stream or current vector with effective time and strength;

measured tidal stream or current vector with effective time and strength;

.9  danger highlight;

.10 clearing line;

.11 planned course and speed to make good;

.12 waypoint;

.13 distance to run;

.14 planned position with date and time;

.15 visual limits of lights arc to show rising/ dipping range;

.16 position and time of "wheel over".

5.15.33 ECDIS shall provide an indication if:

.1 the information is displayed at a larger scale than contained in the ENC;

.2 own ship position is covered by an ENC at a larger scale than provided by the display.

5.15.34 Radar information and/ or AIS information may be transferred from systems
compliant with the relevant standards of this Part. Other navigational information may be
added to the ECDIS display. However, it shall not degrade the displayed SENC information
and it shall be clearly distinguishable from the SENC information.
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5.15.35 It shall be possible to remove the radar information, AlS information and other
navigational information by single operator action.

5.15.36 ECDIS and added navigational information shall use a common reference
system. If this is not the case, an indication shall be provided.

5.15.37 Transferred radar information may contain a radar image and/ or tracked target
information.

5.15.38 If the radar image is added to the ECDIS display, the chart and the radar image
shall match in scale, projection and in orientation.

5.15.39 The radar image and the position from the position sensor shall both be
adjusted automatically for antenna offset from the conning position.

5.15.40 It shall always be possible to display the SENC information in a "north-up"
orientation. Other orientations are permitted (e.g. a "course-up" orientation).

When such orientations are displayed, the orientation shall be altered in steps large
enough to avoid unstable display of the chart information.

5.15.41 ECDIS shall provide for true motion mode (the ship's symbol moves against
non-moving chart background). Other modes are permitted.

5.15.42 When true motion mode is in use, reset and generation of the chart display
of the neighbouring area shall take place automatically at own ship's distance from the edge
of the display as determined by the mariner.

5.15.43 It shall be possible to manually change the displayed chart area and the
position of own ship relative to the edge of the display.

5.15.44 If the area covered by the ECDIS display includes waters for which no ENC at
a scale appropriate for navigation is available, the areas representing those waters shall
carry an indication to the mariner to refer to the paper chart or to the RCDS mode
of operation.

5.15.45 IHO recommended colours and symbols shall be used to represent SENC
information.

5.15.46 The colours and symbols other than those mentioned in 5.15.45, shall comply
with the applicable requirements contained in 5.2.

5.15.47 SENC information displayed at a scale specified in the ENC shall use the
specified size of symbols, figures and letters recommended by IHO.

5.15.48 ECDIS shall allow the mariner to select whether own ship is displayed in true
scale or as a symbol.

5.15.49 ECDIS shall be capable of displaying information for:

.1 route planning and supplementary navigation tasks; and

.2 route monitoring.

5.15.50 The effective size of the chart presentation for route monitoring shall be at least
2701 270 mm.

5.15.51 The display shall be capable of meeting colour and resolution
recommendations of IHO.

5.15.52 The method of presentation shall ensure that the displayed information is
clearly visible to more than one observer in the conditions of light normally experienced on
the bridge of the ship by day and by night.

5.15.53 If information categories included in the standard display are removed to
customize the display, this shall be permanently indicated. It shall be possible to restore the
information removed from the standard display. ldentification of categories which are
removed from the standard display shall be shown on demand.

5.15.54 It shall be possible to carry out route planning and route monitoring in a simple
and reliable manner.

5.15.55 The largest scale data available in the SENC for the area given shall always be
used by the ECDIS for all alarms or indications of crossing the ship's safety contour and
of entering a prohibited area, and for alarms and indications according to Table 5.15.84.
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5.15.56 It shall be possible to carry out route planning including both straight and
curved segments.

5.15.57 It shall be possible to adjust a planned route alphanumerically and graphically
including:

.1 adding waypoints to a route;

.2 deleting waypoints from a route;

.3 changing the position of a waypoint.

5.15.58 It shall be possible to plan one or more alternative routes in addition to the
selected route. The selected route shall be clearly distinguishable from the other routes.

5.15.59 An indication is required if the mariner plans a route across an own ship's
safety contour.

5.15.60 An indication shall be given if the mariner plans a route closer than a user-
specified distance from the boundary of a prohibited area or a geographic area for which
special conditions exist. An indication shall also be given if the mariner plans a route closer
than a user-specified distance from a point object, such as a fixed or floating aid to
navigation or isolated danger.

The following are the areas for which special conditions exist:

traffic separation zone;

inshore traffic zone;

restricted area;

caution area;

offshore production area;

areas to be avoided,

user defined areas to be avoided;

military practice area;

seaplane landing area;

submarine transit lane;

anchorage area;

marine farm/aquaculture;

PSSA (particularly sensitive sea area).

5.15.61 It shall be possible for the mariner to specify a cross track limit of deviation from
the planned route at which an automatic off-track alarm shall be activated.

5.15.62 For route monitoring the selected route and own ship's position shall appear
whenever the display covers that area.

5.15.63 It shall be possible to display a sea area that does not have the ship on the
display (e.g. for look ahead, route planning), while route monitoring. If this is done on the
display used for route monitoring, the automatic route monitoring functions (e.g. updating
ship's position, and providing alarms and indications) shall be continuous. It shall be possible
to return to the route monitoring display covering own ship's position immediately by single
operator action.

5.15.64 ECDIS shall give an alarm if, within a specified time set by the mariner, own
ship will cross the safety contour.

5.15.65 ECDIS shall give an alarm or indication, as selected by the mariner, if, within a
specified time set by the mariner, own ship will cross the boundary of a prohibited area or
of a geographical area for which special conditions exist.

5.15.66 An alarm shall be given when the specified cross track limit for deviation from
the planned route is exceeded.

5.15.67 An indication shall be given to the mariner if, continuing on its present course
and speed, over a specified time or distance set by the mariner, own ship will pass closer
than a user-specified distance from a danger (e.g. obstruction, wreck, rock) that is shallower
than the mariner's safety contour or an aid to navigation.
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5.15.68 The ship's position shall be derived from a continuous positioning system
of an accuracy consistent with the requirements of safe navigation. Whenever possible, a
second independent positioning source, preferably of a different type, shall be provided. In
such cases ECDIS shall be capable of identifying discrepancies between the two sources.

5.15.69 ECDIS shall provide an alarm when the input from position, heading or speed
sources is lost. ECDIS shall also repeat, but only as indication, any alarm or indication
passed to it from position, heading or speed sources.

5.15.70 An alarm shall be given by ECDIS when the ship reaches a specified time or
distance, set by the mariner, in advance of a critical point on the planned route.

5.15.71 The positioning system and the SENC shall be on the same geodetic datum.
ECDIS shall give an alarm if this is not the case.

5.15.72 It shall be possible to display alternative routes in addition to the selected route.
The selected route shall be clearly distinguishable from the other routes. During the voyage,
it shall be possible for the mariner to modify the selected route or change to an alternative
route.

5.15.73 It shall be possible to display:

.1 time-labels along a ship's track manually on demand and automatically at intervals
selected between 1 and 120 min;

.2 an adequate number of: points, free movable electronic bearing lines, variable and
fixed range markers and other symbols required for navigation purposes and specified
in 5.15.32.

5.15.74 It shall be possible to enter the geographical co-ordinates of any position and
then display that position on demand. Also, it shall be possible to select any point (features,
symbol or position) on the display and read its geographical coordinates on demand.

5.15.75 It shall be possible to adjust the displayed geographical position of the ship
manually. This manual adjustment shall be noted alpha-numerically on the screen,
maintained until altered by the mariner and automatically recorded.

5.15.76 ECDIS shall provide the capability to enter and plot manually obtained bearing
and distance lines of position (LOP), and calculate the resulting position of own ship. It shall
be possible to use the resulting position as an origin for dead-reckoning.

5.15.77 ECDIS shall indicate discrepancies between the position obtained by
continuous positioning systems and positions obtained by manual observations.

5.15.78 ECDIS shall store and be able to reproduce certain elements required to
reconstruct the navigation and verify the official database used during the previous 12 h.

The following data shall be recorded at one minute intervals:

.1 toensure arecord of own ship's past track: time, position, heading, and speed; and;

.2 to ensure a record of official data used: ENC source, edition, date, cell and update
history.

In addition, ECDIS shall record the complete track for the entire voyage, with time marks
at intervals not exceeding 4 h.

It shall not be possible to manipulate or change the recorded information.

5.15.79 ECDIS shall have a capability to preserve the record of the previous 12 h and
of the voyage track.

5.15.80 The accuracy of all calculations performed by ECDIS shall be independent
of the characteristics of the output device and shall be consistent with the SENC accuracy.

5.15.81 Bearings and distances drawn on the display or those measured between
features already drawn on the display shall have accuracy no less than that afforded by the
resolution of the display.

5.15.82 The ECDIS system shall be capable of performing and presenting the results
of at least the following calculations:

.1 true distance and azimuth between two geographical positions;

.2 geographical position from known position and distance/azimuth;
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.3 geodetic calculations such as spheroidal distance, rhumb line, and great circle.

5.15.83 ECDIS shall be provided with means for either automatically or manually
carrying out onboard tests of major functions. In case of a failure, the test shall display
information to indicate which module is at fault.

5.15.84 ECDIS shall provide a suitable alarm or indication of system malfunction, the
minimum scope of requirements to which is given in Table 5.15.84.

5.15.85 ECDIS shall not degrade the performance of any equipment providing sensor
inputs. Nor shall the connection of optional equipment degrade the performance of ECDIS
below this standard.

5.15.86 ECDIS shall be connected to the ship's position fixing system, to the gyro
compass and to the speed and distance measuring device. For ships not fitted with a gyro
compass, ECDIS shall be connected to a marine transmitting heading device.

5.15.87 ECDIS may provide a means to supply SENC information to external
equipment.

5.15.88 It shall be possible to operate ECDIS and all equipment necessary for its
normal functioning when supplied by a main and an emergency source of electrical power.

5.15.89 Changing from one source of power supply to another or any interruption of the
supply for a period of up to 45 s shall not require the equipment to be manually re-initialized.

5.15.90 Adequate back-up arrangements shall be provided to ensure safe navigation in
case of an ECDIS failure.

.1 Facilities enabling a safe take-over of the ECDIS functions shall be provided in
order to ensure that an ECDIS failure does not develop into a critical situation.

Table 5.15.84
Section Requirements Information
5.15.64 Alarm? Crossing safety contour
5.15.65 Alarm or indication Area with special conditions
5.15.66 Alarm Deviation from route
5.15.69 Alarm Positioning system failure (loss of signal from the system)
5.15.70 Alarm Approach to critical point
5.15.71 Alarm Different geodetic datum
5.15.84 Alarm or indication Malfunction of ECDIS
5.15.28.3 Indication? Default safety contour
5.15.33.1 Indication Information overscale
5.15.33.2 Indication Larger scale ENC available
5.15.35 Indication Different reference systems
5.15.44 Indication No ENC available
5.15.53 Indication Customized display
5.15.59 Indication Route planning across safety contour
5.15.60 Indication Route planning across specified area
5.15.64 Alarm The ship is crossing safety contour
5.15.67 Indication Crossing a danger in route monitoring mode
5.15.83 Indication System test failure

1 Alarm 8 an alarm or alarm system which announces by audible means, or audible and visual means, a
condition requiring attention.
2 Indication 8 visual indication giving information about the condition of a system or equipment.

.2 A back-up arrangement shall provide means of safe navigation for the remaining
part of a voyage in case of an ECDIS failure.

5.15.91 The back-up system shall display in graphical (chart) form the relevant
information of the hydrographic and geographic environment which are necessary for safe
navigation.
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5.15.92 The back-up system shall be capable of performing the route planning
functions, including:
.1 taking over the route plan originally performed on the ECDIS;
.2 adjusting a planned route manually or by transfer from a route planning device.
5.15.93 The back-up system shall enable a take-over of the route monitoring originally
performed by the ECDIS, and provide at least the following functions:
plotting own ship's position automatically, or manually on a chart;
taking courses, distances and bearings from the chart;
displaying the planned route;
displaying time labels along ship's track;
plotting an adequate number of points, bearing lines, range markers, etc., on the

OrwWN P

chart.

5.15.94 If the back-up is an electronic device, it shall be capable of displaying at least
the information equivalent to the standard display as defined in this performance standard.

5.15.95 The chart information to be used in the backup arrangements shall be the latest
edition, as corrected by official updates, of that issued by or on the authority of a
Government, authorized Hydrographic Office or other relevant government institution, and
conform to IHO standards.

It shall not be possible to alter the contents of the electronic chart information.

The chart or chart data edition and issuing date shall be indicated.

5.15.96 The information displayed by the ECDIS back-up arrangements shall be up-to-
date for the entire voyage.

5.15.97 If an electronic device is used, it shall provide an indication if:

.1 the information is displayed at a larger scale than that contained in the database;

.2 own ship's position is covered by a chart at a larger scale than that provided by the
system.

5.15.98 If radar and other navigational information are added to an electronic back-up
display, all the corresponding requirements for radar information and other navigation
information of this performance standard shall be met.

If an electronic device is used, the display mode and generation of the neighbouring
area shall be in accordance with 5.15.40 1 5.15.44.

5.15.99 The back-up arrangement shall be able to keep a record of the ship's actual
track, including positions and corresponding times.

5.15.100 The back-up arrangement shall provide reliable operation under prevailing
environmental and normal operating conditions.

5.15.101 Accuracy shall be in accordance with requirements from
sections 5.15.80 1 5.15.82.

5.15.102 If an electronic device is used, it shall provide a suitable alarm or indication
of system malfunction.

5.15.103 If an electronic device is used, it shall be designed in accordance with the
ergonomic principles of ECDIS.

5.15.104 If an electronic device is used, colours and symbols shall be in accordance
with the colours and symbols requirements of ECDIS, and the effective size of the chart
presentation shall be not less than 2501 250 mm or 250 mm diameter.

5.15.105 The back-up power supply of an electronic device shall be separate from the
ECDIS.

5.15.106 If an electronic device is used, it shall be connected to systems providing
continuous position-fixing capability and not degrade the performance of any equipment
providing sensor input.

5.15.107 If radar with selected parts of the ENC chart information overlay is used as an
element of the back-up, the radar shall comply with requirements of 5.7.
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5.15.108 If ECDIS is used for displaying raster navigation charts (Raster Chart Display
System & RCDS) the performance standards specified in this Chapter shall be followed with
the exception of 5.15.20, 5.15.22, 5.15.26 i 5.15.29, 5.15.47, 5.15.51, 5.15.53, 5.15.55,
5.15.59, 5.15.60, 5.15.64, 5.15.65 and 5.15.67.

5.15.108.1 When operating in RCDS-mode, an appropriate portfolio of up-to-date paper
charts (APC) shall be carried on board and be readily available to the mariner.

The APC is a suite of paper charts of a scale to show sufficient detail of topography,
depths, navigational hazards, aids to navigation, charted routes, and routing measures to
provide the mariner with information on the overall navigational environment.

The APC shall provide adequate look-ahead capability.

5.15.108.2 The RNC used in RCDS shall be of the latest edition of that originated by, or
distributed on the authority of, a government authorized hydrographic office and conform to
IHO standards. RNCs not on WGS-84 or PE-90 shall carry meta-data (i.e., additional data)
to allow geo-referenced positional data to be displayed in the correct relationship
to SRNC data.

5.15.108.3 The contents of the SRNC shall be adequate and up-to-date for that part
of the intended voyage not covered by ENC.

5.15.108.4 It shall not be possible to alter the contents of the RNC.

5.15.108.5 RCDS shall be capable of displaying all SRNC information.

5.15.108.6 SRNC information available for display during route planning and route
monitoring shall be subdivided into two categories:

.1 the RCDS standard display consisting of RNC and its updates, including its scale,
the scale at which it is displayed, its horizontal datum, and its units if depth and heights;

.2 any other information such as mariner's notes.

5.15.108.7 It shall be easy to add to, or remove from the RCDS display any information
additional to the RNC data, such as mariner's notes. It shall not be possible to remove any
information from the RNC.

5.15.108.8 There shall always be an indication if the ECDIS equipment is operating in
RCDS mode.

5.15.108.9 It shall always be possible to display the SRNC in "chart-up" orientation.
Other orientations are permitted.

5.15.108.10 IHO recommended colours and symbols shall be wused to
represent SRNC information.

5.15.108.11 RCDS shall be capable of displaying, simply and quickly, chart notes which
are not located on the portion of the chart currently being displayed.

5.15.108.12 It shall be possible for the mariner to enter points, lines and areas which
activate an automatic alarm. The display ofthese features shall not degrade
the SRNC information and it shall be clearly distinguishable from the SRNC information.

5.15.108.13 It shall be possible to display a sea area that does not have the ship on the
display (e.g. for look ahead, route planning), while route monitoring. If this is done on the
display used for route monitoring, the automatic route monitoring functions in 5.15.63 shall
be continuous. It shall be possible to return to the route monitoring display covering own
ship's position immediately by single operator action.

5.15.108.14 The RCDS shall only accept positional data referenced to the WGS-84 or
PE-90 geodetic datum. RCDS shall give an alarm if the positional data is not referenced to
one of these datum. If the displayed RNC cannot be referenced to the WGS-84 or
PE-90 datum then a continuous indication shall be provided.

5.15.108.15 RCDS shall allow the user to manually align the SRNC with positional data.
This can be necessary, for example, to compensate for local charting errors.

5.15.108.16 It shall be possible to activate an automatic alarm when the ship crosses a
point, line, or is within the boundary of a mariner entered feature within a specified time or
distance.
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5.15.108.17 RCDS shall be capable of performing transformations between a local

datum and WGS 84 datum.

5.15.108.18 RCDS shall provide a suitable alarm or indication of system malfunction,
the minimum scope of requirements to which is given in Table 5.15.108.18.

Table 5.15.108.18

Paragraph Requirement Information

5.15.66 Alarm Deviation from route

5.15.108.16 | Alarm Approach to mariner entered feature, e.g. area, line
5.15.69 Alarm Position system failure (loss of signal from the system)
5.15.70 Alarm Approach to critical point
5.15.71 Alarm or indication Different geodetic datum
5.15.84 Alarm or indication Malfunction of RCDS mode
5.15.108.8 | Indication ECDIS operating in the raster mode
5.15.33.1 Indication Larger scale information available, or overscale
5.15.33.2 Indication Larger scale RNC available for the area of the vessel

N ote. The definitions of alarms and indicators are given in the Note to Table 5.15.84.
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5.16 HEADING CONTROL SYSTEM

5.16.1 The heading control system shall enable the ship to keep a preset heading with
minimum operation of the ship's steering gear.

5.16.2 The heading control system shall automatically keep the ship on a preset
heading with an accuracy at which an average heading value may differ from the preset
value not more than by N1A at a speed providing ship's normal manoeuvrability. The
maximum amplitude of yaw shall not exceed that allowed under manual control.

5.16.3 The heading control system may be able to perform turns based either on a
preset turning radius or a preset rate of turn.

The heading control system may work together with a track control system adjusting its
heading for total drift.

5.16.4 The heading control system shall change to a preset heading without significant
overshoot (yaw).

5.16.5 Provision shall be made in the heading control system for manual change of the
heading in the automatic mode without change-over to manual steering.

Two remote stations for manual steering are recommended for the heading control
system to make possible an emergency change of the ship's heading from these stations
when the system operates in the automatic mode. A single change in the ship's heading in
either direction shall not be limited, up to a complete turning. The design of the remote
stations for manual steering shall be such that after putting the manual control at the station
in the neutral position the ship shall keep the preset heading and further operation of the
system in the automatic mode shall be maintained.

The steering wheel, handle or push-button may be used as a manual control.

5.16.6 A repeater of the gyrocompass or magnetic compass, indicators of the rudder
preset and true positions, controls for switching on power supply to the entire heading control
system and steering gear motors, sensitivity switches and steering mode change-over
controls, controls for presetting ship's turning radius or rate of turn, signal lamps and other
controls required for operation of the system shall be installed on the control desk of the
system.

It shall be possible to vary illumination of the controls and indicators installed on the
control desk of the system.

5.16.7 The heading control system shall be capable of adapting manually or
automatically to different steering characteristics of the ship under various speed and loading
conditions depending on weather, and to provide reliable operation under normal operating
conditions.

5.16.8 The heading control system shall prevent unnecessary activation of the rudder
due to normal yaw motion in a seaway and enable to preset the maximum rudder angle with
indication when the angle of limitation has been reached.

5.16.9 Any inadvertent alteration of the preset heading shall be prevented.

5.16.10 The system shall enable change-over from automatic to manual steering and
vice versa by a single control located in an easily accessible position.

The following requirements shall be met:

.1 change-over shall be possible at any position of the rudder, including any failure in
the automatic control system;

2 change-over shall be effected by one manual control within 3 s;

.3 adequate indication shall be provided to show which method of steering is in
operation.

5.16.11 When changing over from manual to automatic control the heading control
system shall take over the actual heading as the preset heading.
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5.16.12 If the heading control system works as part of a track control system, then
switching from track control to automatic heading control shall be provided in the event
of any failure in the track control system. The actual heading at the moment of switching
shall be taken as the preset heading.

Any inadvertent switching back to track control shall be prevented.

5.16.13 The heading control system shall be totally self-synchronizing and shall not
require any adjustments when a steering mode is changed-over.

The manual steering system built in the control desk of the heading control system shall
be simple, reliable, capable of ensuring follow-up mode of the system operation, and shall
not use elements of the automatic steering system.

5.16.14 An alarm both audible with mute function and visual shall be provided in order
to indicate failure or reduction in the power supply to the heading control system or heading
monitor, as well as when the actual heading deviates from the preset heading beyond a
preset limit.

5.16.15 In case two independent compasses are available, the following shall be
provided:

.1 an alarm both audible with mute function and visual when the pre-set value
of permissible discordance between readings of operating and back-up heading monitors is
reached,;

.2 aclear indication on the actual heading source.

The heading monitor may be a separate device and is not required to be an integral part
of the heading control system.

5.16.16 The heading control system shall provide an alarm on a failure of any
information sensor used in the steering process. All emergency alarms likely to be activated
in connection with sensor operation shall be duplicated on the control desk of the heading
control system.

5.16.17 Where the system is not capable for adapting automatically to different
environmental conditions and steering characteristics, adequate means for manual
adjustments shall be provided on the front panel of the system control desk.

5.16.18 Normal alterations of heading shall be possible by adjustment of one control
only (steering wheel, handle, push-button):

.1 alteration of the preset heading to starboard shall be effected by turning the
heading setting control clockwise or titling it to the right-hand side.

.2  alteration of the present heading to port side shall be effected by turning the
heading setting control counter-clockwise or titling it to the left-hand side. Actuation of any
other control shall affect the preset heading of the ship.

5.16.19 Where remote control stations are provided, facilities for the delegation
of control to remote station shall be incorporated in the master station.

Controls at remote positions shall be similar to those on the master station and have
illumination which may be varied as required by 5.16.6.

5.16.20 Provision shall be made for connection of the heading control system with
suitable source of speed information.

Connection of the heading control system with information sources shall comply
with 5.1.




























































































































































































































































