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[ Copyright

The entire contents of this manual and its appendices, including
any future updates and modifications, shall remain the property
of Saab AB (publ) TransponderTech at all times. The contents
must not, whether in its original form or modified, be wholly or
partly copied or reproduced, nor used for any other purpose than
the subject of this manual.

Saab AB (publ) TransponderTech , SWEDEN
i Disclaimer

While reasonable care has been exercised in the preparation of
this manual, Saab AB (publ) TransponderTech shall incur no
liability whatsoever based on the contents or lack of contents in
the manual.

iii Software

This manual reflects the capabilities of the R5 Navigation Sensor
with Software version 1.4.0 and R5 SUPREME Control & Display
Unit (CDU) with software version 1.4.1.

If the system since delivery has been updated from this version,
such change should be reflected on a label on the unit. Current
software versions in the system can always be verified in the S/W
info dialog as described in section 8.3.14.

\Y Manual Part Number and Revision
Part number 7000 118-383, revision G1.
v Disposal Instructions
Broken or unwanted electrical or electronic equipment parts shall
be classified and handl ed as OEl ectro
disposal may be harmful to the environment and human health.

Please refer to your local waste authority for information on return
and collection systems in your area.
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Vi Contact Information

For installation, service, ordering info and technical support
please contact your local Saab AB (publ) TransponderTech
representative. A list of dealers and service stations can be found
on the corresponding product page at:

https://www.saab.com/maritime
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1 SAFETY INSTRUCTIONS

1.1 General

Saab AB (publ) TransponderTech assumes no liability for customer not complying with
requirements in this section or warnings and cautions elsewhere in this document.

This safety instruction section refers to all components of the R5 SUPREME Navigation
System MklIl, referred to as fAequipmento in this

1.2 Installation and Service

Installation and servicing of equipment shall be done by qualified technician. Any electrical
fuses shall be replaced with correct types.

To prevent electrical chock hazard and damage the equipment shall be connected to
electrical ground. A power supply corresponding to the voltage rating of the equipment shall
be used. Failure to comply with this requirement may damage the equipment.

To ensure proper functioning of the equipment, only signal cables and antennas specified in
this document may be used. Failure to comply with this requirement may cause unexpected
behavior of the equipment.

The equipment may not in any way be modified, doing so may cause fire, shock hazard or
serious injury.

1.3 Compass Safe Distances

Equipment Standard magnetic | Steering magnetic
compass compass
R5 SUPREME CDU 0.75m 0.5m
R5 Navigation Sensor| 0.6 m 0.3m
1.4 Usage

The equipment is designed to be used as an aid to navigation and should not be relied upon
as single navigation source for safe navigation. Saab AB (publ) TransponderTech cannot be
held responsible for any damages caused by violation of this requirement.
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2 MAIN SYSTEM COMPONENTS

ot O

R 5 Navigation
Sensor

(=)
v
MOB ESC

R5 SUPREME R5 Navigation
Control & Display Unit Sensor

i&, ;‘ ]

(D)GNSS
Antenna

NOTE: Delivered items may vary depending on customer choice
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3 GENERAL OVERVIEW

3.1 Product Description

The R5 SUPREME Navigation System MkIl features an IMO type approved GNSS
Navigation sensor, providing robust and highly accurate position information to external
equipment through a large number of integrated interfaces.

The R5 SUPREME Navigation System Mkll is available in multiple versions, all with GNSS
support but various capabilities of receive and generate correction data. One R5 Navigation
Systems consists of an external antenna, a navigation sensor and a R5 Control and Display
Unit (CDU).

The installation options are very flexible; It is possible to add an R5 Supreme AIS
Transponder for a combined AIS and Navigation using a single CDU unit. Several Navigation
systems can be combined in redundant configurations. Additionally passive CDUs may be
connected to the navigation system using network interfaces.

The R5 CDU has a seven-inch colour touch display and provides a graphical interface to the
system. Via the R5 CDU it is possible to create, edit and modify routes and waypoints,
navigate following a route, plot the route, view sensor data, configure the system as well as
supervise the system status. It is also possible to configure the R5 CDU for combined AIS
MKD functionality when adding an R5 SUPREME AIS Transponder.

For installations without the R5 CDU, a web-interface is built-in to the R5 Navigation sensor.
The Web-interface allows for status monitoring, interface configuration, change of positioning
parameters and SW updates.

Although delivered in GPS only mode, the R5 Navigation sensors feature a powerful 372
channel receiver capable of combined GPS, GLONASS, BEIDOU and GALILEO reception
with a 10Hz update rate. The combined use of several satellite based navigation systems
can be enabled by the operator at any time. This increases robustness and reliability of the
navigation solution, ensuring maximum possible coverage world-wide.

Approved antenna options are the MGA-3 GNSS antenna for the GNSS sensor, the
combined GNSS/Beacon antennas MGL-5 or A31 for the DGNSS sensor and the multi
frequency DGNSS antenna A43 is required for full performance when operate a Pro DGNSS
system.

3.2 Product Configuration

System
Products GPS | Glonass | Galileo | BeiDou | RTK | Atlas | Beacon
GNSS X X X X
DGNSS X X X X X
Pro DGNSS X X X X X X
(RTK License)
Pro DGNSS X X X X X X
(Atlas Subscription)
Pro DGNSS X X X X X X X
(RTK License +
(Atlas Subscription)
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Table 1 - System Combinations

3.3 Main Features

R5 Navigation Sensor

RAIM capable GPS combined with GLONASS, BeiDou and GALILEO operation
8 output and 5 input ports configurable for serial data or digital I/O as needed
Dual 1 Gbps network ports

Dedicated 1PPS timing output port

Built-in web server for easy configuration in black box operation

Bridge Alert Management compliant (Type P)

Integrated Junction Box

Integrated IALA Beacon receiver option

Options for high accuracy RTK and L-Band

=A =4 =4 =4 4 4 4 -4 -8 -4

Atlas service operation

R5 CDU

7" high quality LCD with Touch or Keypad control

Supports combined Nav & R5 Supreme AlS transponder operation
2 bidirectional serial data ports

USB service port

Route Navigation

Route Logging to SD card memory

=A =4 =4 -4 4 4 I

Capability to handle and store up to 4000 individually named waypoints and up to 128
different routes.

Man Over Board (MOB) and Event Mark functionality.

Trip log counters with indication of average speed and accumulated time during
motion.

Anchor Watch position deviation alert.

Scheduled Alerts, user configurable time alerts and time to ETA alerts.
Time frame related to UTC or user defined local offset

Tidal Station view

Sun and Moon prediction

=A =4 =4 4 -4 =4

Synchronization of waypoint/route database and settings with external R5 Navigation
systems in redundant installations.

9 Support for additional, view-only, R5 SUPREME CDUs connected in slave mode.
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91 Bridge Alert Management compliant (Type P)
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4 CONCEPTS AND TERMINOLOGY

This chapter describes some of the commonly used terms of this manual, and the implied
meaning when used in this manual.

Waypoint

A waypoint is a position on the earth's surface, represented by latitude and longitude, which is
given a unique name. A waypoint is typically used for navigation direct to a certain position or
as part of a route.

MOB Waypoint

A temporary waypoint created when using the Man Over Board (MOB) functionality. It is not
possible to use MOB waypoints in routes.

Route

A route is a named, ordered sequence of waypoints, which together describes a path from the
start to the end waypoint. The route currently being sailed is called the active route.

Active Route

The active route is the route currently being sailed and used for navigation. When starting to
sail a route, a copy of the route is made into the active route. Changes made to the active route
do not affect the source route, unless the active route is explicitly stored. Only one route can
be active at any one point in time.

Leg

A leg is the segment of a route between two consecutive waypoints. A route with the waypoints
A, B and C has two |l egs: AA to BoO and AB to Co. I
RAIM accuracy level and cross track distance (XTD) limit can be set.

RAIM

RAI'M stands fotomMm&kmces vént &gr i ty naMgation solutiom ngo an
integrity monitoring scheme that evaluates the quality of the position data and is able (under

normal circumstances) to detect a satellite malfunction that results in a large range error. The

user can specify a RAIM accuracy level and the system will give a warning if the range error is

larger than this specified accuracy level.

RAIM Accuracy Level

The RAIM accuracy level is the radius that is used to calculate current RAIM status.

RAIM Status

The RAIM status can be one of safe, caution and unsafe, and is indicated by the RAIM LED
on the front of the R5 SUPREME CDU. If the calculated range error is larger than the currently

used RAIM accuracy |l evel, the RAI Mthatedlghten wi | | I
t he RAI M LED. | f the error i s small er t han t he
and indicated with a green light on the RAIM LED. If not enough satellites are received to be

able to perform the RAIM calculation, the RAIM stat us wi | | be fAcauti onodo an

yellow light on the RAIM LED.
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Navigation Algorithm

The navigation algorithm is the algorithm used for calculating the course to steer to reach the
next waypoint. It is also used for calculating the distance to the waypoint. The navigation
algorithm can be either great circle or rhumb line.

Great Circle Navigation

The great circle navigation algorithm calculates a course line that is the shortest path between
two points on the surface of the earth. The course to steer when navigating towards a waypoint
is not constant using this navigation algorithm. The resulting track of this navigation algorithm
will differ from the straight line drawn on a Mercator projected chart.

Rhumb Line Navigation

The rhumb line navigation algorithm calculates a course line that corresponds to a straight line
on a Mercator projected chart, and cuts across all meridians at the same angle.

Waypoint Pass Criterion

The criterion used to determine when a waypoint in the active route is considered passed. The
waypoint pass criterion can be any of Manual, Distance, Bisector Line and Perpendicular Line.

Manual Waypoint Pass Criterion

Using this pass criterion, the waypoint is only considered passed when the operator skips the
waypoint.

Distance Waypoint Pass Criterion

Using this pass criterion, the waypoint is considered passed once A .
the ship has reached an imaginary circle around the waypoint. See 3 :
illustration to the right. The radius of the circle is configurable. : 3
Bisector Line Waypoint Pass Criterion

Using this pass criterion, the waypoint is considered passed once the D4
ship has reached an imaginary bisector line of the angle between i
current and next leg. See illustration to the right. :
Perpendicular Line Waypoint Pass Criterion

Using this pass criterion, the waypoint is considered passed once s
the ship has reached an imaginary line perpendicular to current leg.

See illustration to the right.
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5 INSTALLATION

5.1 Equipment

The R5 Navigation System consists of the R5 SUPREME Control and Display Unit (CDU), a
Navigation sensor, a Navigation sensor antenna and a number of accessories and optional
additions.

Each delivery can be different depending on what options and accessories are ordered.
Below is a list of the most common available parts.

Note: This is not a list of supplied parts, as contents may vary for each order
depending on user needs

Name Part number
R5 SUPREMECDU 7000 118530
R5 Power Cable 7000 118077
Navigation Sensor options

R5 GNSS Navigation Sensor 7000118770
R5 DGNSS Navigation Sensor 7000 118771

Navigation Sensor Antennas

MGA-3 GNSS Antenna 7000 006554
MGL-5 DGNSSAntenna(Combined GNSS /| 7000 006555
Beacon)

A31 DGNSS Antenna (Combined GNSS / | 7000 0008780
Beacon)

A43 7000 000651
R5 Ethernet Cable 5m 7000 006525
IEC 603321, LSHF

R5 CDU Flush mount frame 7000 118367
5-Port Ethernet Switch Moxa EB3)5A 7000000526

Table 2 - R5 SUPREME Navigation System MKIl and accessories
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5.2 Equipment Installation Environment

The table below lists the IEC 60945 equipment classification for the system.

Name Part number IEC 60945
installation category

R5 SUPREME CDU 7000 118530 Protected

R5 GNSS Navigation Sensor 7000 118770 Protected
R5DGNSS Navigation Sensor 7000 118771 Protected

MGA-3 GNSS Antenna 7000 000554 Exposed

MGL-5 Combined GNSS / Beacon | 7000 008555 Exposed

Antenna

A31 7000 006780 Exposed

A43 7000 000651 Exposed

5.3 Installation Cables

The following cables are used to install the standard R5 SUPREME Navigation System.

5.3.1 R5 Power Cable
Marking: 7000 118-077
Application:  R5 CDU power port to R5 NAV Junction box or external power.

Type: Unshielded 4 wire cable x 1.3 mm2
Length: 2m
Diameter: 6 mm

Minimum bending radius: 10 times cable diameter
Connector: ConXall Mini-Con-X 6382-4SG-311 (female) to open ends

Interconnection specification:

Pin Cable Colour -
1 Red
2 Black
3 Brown
4 Orange

Table 317 R5 Power Cable interconnection

5.3.2 R5 Navigation Sensor GNSS Antenna Cable
Type: See section 5.8.2
Length: See section 5.8.2
Connector: TNC (Male)
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Minimum bending radius: 5 times cable diameter

5.3.3 R5 SUPREME Ethernet Cable
Type: Cat-7, LSZH-FR, IEC 60332-1
Length: 5m
Diameter: 6,5 mm
Connector: RJ-45
Part number: 7000 000-525

5.3.4 External Cables

Power, alert relay and communication interface cables meant for connection to
the screw terminals inside the R5 Navigation Sensor have a maximum diameter
of 13mm, due to space limitations inside the box.

5.4 System interconnection overview

The R5 Navigation System can be set up in a number of different ways.
i As a standalone navigation system
o One CDU unit, one sensor, one antenna
1 As a Combined Navigation and AIS system

o Same as above, plus a transponder with additional (D)GNSS and VHF
antennas and an AlS junction box.

1 As multiple redundant navigation systems

0 Several instances of the standalone navigation system connected to the same
network, configured to synchronize navigation data.

1 One system with extra Navigation displays in view only mode (Master-Slave Mode)

0 One instance of the standalone system, plus additional slave (view only)
CDUs connected to the same network.

18
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5.4.1 Standalone R5 SUPREME Navigation System Mkll

The R5 Navigation system is available in a GNSS- and DGNSS system configuration. Both
the system configurations features the R5 CDU but have different requirements on the
required R5 Navigation Sensor.

In the GNSS configuration is the systems requiring a R5 GNSS Navigation Sensor (7000
118-770) and in the DGNSS case a R5 DGNSS Navigation Sensor (7000 118-771). The
difference between these two sensors is the beacon receiver included in the R5 DGNSS
Navigation Sensor, which provides the unit with correction data and thereby improves its
precision.

R5 Navigation
Sensor

ensor

12/24 VDClnput

. .
1 1 1 . AUX Power Output
8x Output Port* Power Out 2x Fuse .
Terminal 1-8 Terminal holder
Alarm relay Input Port** Power In
Terminal 5X Terminal 1-5 Terminal

R5 Gontrol & Display Unit

Figure 117 Standalone setup, R5 SUPREME Navigation System MKilI
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5.5 Installation Procedure

When installing the R5 SUPREME Navigation System, it is recommended to follow the steps
described in this manual. Details of the installation procedure can be found in the coming
sections of the manual.

Recommended installation steps:
1) Mount the R5 SUPREME CDU at conning station
2) Mount the R5 Navigation Sensor
3) Mount the (D)GNSS antenna
4) For Standalone R5 Navigation System:
a. Unmount the R5 Navigation Sensor lid

b. Connectthe R5 Navigation Sensord s P o w eta an exteqmal 24volts power
source (Cable not supplied by Saab AB (publ) TransponderTech)

c. Connect the R5 SUPREME CDUG RR5 Power Cable to the R5 Navigation
Sensor6 €DU Power port

d. Connect the R5 SUPREME CDU to the R5 Navigation Sensor by using a R5
Ethernet Cable

e. Connect a (D)GNSS Antenna to the R5 Navigation Sensor by a (D)GNSS
Antenna Cable

f. Connect external systems via the internal serial (RS-422) in- and output
terminals

g. Match the cables to the suitable, T-shaped, strain relief on the u n i doviers
board and attach the cables with cable ties or equivalent.

h. Connect Alert Relay signal to bridge alert (optional)
i. Remount the R5 Navigation Sensor lid
5) For Redundant or Slave display configuration:

a. Connect the CDU to a network, or directly to another CDU using the R5
Ethernet Cable or equivalent.

6) For Combined NAV and AIS configuration:

a. Install the R5 Supreme Transponder as detailed in the R5 Supreme AIS
System manual.

b. Connectthe CDU directly to the Transponder, or a common Ethernet network,
using the R5 Ethernet Cable or equivalent.

7) Apply power to the system and allow the system to power up

8) Follow the CDU System setup, and select System mode corresponding to the current
setup. Set network parameters if applicable.

9) Set configuration parameters.
10) For Combined AIS and NAV installation:

a. See R5 Supreme AIS System manual for AlS configuration
11) Configure output sentences for external systems

12) Perform system functional check
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5.6 Mount the R5 SUPREME Control and Display Unit (CDU)

The R5 Navigation Sensor& web-interface makes it easy to use/configure the navigation
sensor without the R5 CDU as a black box unit. However, it should be taken into consideration
that if the R5 Navigation system shall be integrated into a system applyingBAM (A Br i d g
Ma n a g e miecluding CAM units, there are requirement of having redundant HMIs capable
to interact with the R5 Sensor alerts.

This leads to the alternative of either use the R5 CDU as a redundant HMI to an installed
CAM system or having two redundant CAM systems, to be compliant to the BAM
requirements.

5.6.1 CDU Location

The R5 SUPREME CDU should be mounted close to the position from which the ship is
normally operated, preferably on the bridge console close to the conning position.

When mounting the R5 SUPREME CDU, please consider the following:

1 The temperature and humidity should be moderate and stable, +15°C to +35°C
(Operating temperature: -15°C to +55°C.)

Select a location away from excessive heat sources
Avoid areas where there is a high flow of humid salt air
Avoid places with high levels of vibrations and shocks

Avoid mounting the R5 SUPREME CDU in direct sunlight. Prolonged exposure
to direct sunlight may have adverse effects to the system.

= =4 -4 -2

E]

Ensure that there is enough airflow to avoid high ambient temperatures
The units can affect magnetic compasses.

0 The minimum compass safe distance from the R5 SUPREME CDU is
0.75 meters to a standard magnetic compass and 0.50 meters to a
steering magnetic compass.

5.6.2 R5 SUPREME CDU Mounting Options

The R5 SUPREME transponder and CDU are equipped with power and interface connectors
designed to prevent water ingress.

However, the SD, USB and Pilot connectors under the CDU front hatch are protected by the
hatch only; the connectors are NOT water proof.

It is therefore recommended to keep the CDU hatch closed when possible. The hatch has a
locking mechanism designed to prevent unintentional opening. Depending on installation
type it may be desired to keep this hatch locked.

It is recommended to install the system in an environment that is as protected from direct
sunlight and water spray as possible. The R5 SUPREME CDU can be mounted in three
different ways.

Gimbal mount
Panel mount

Mounting frame panel mount i The CDU can be mounted in a frame that
will cover a mounting hole from a previous R4 MKD flush mount
installation.
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5.6.2.1 CDU Gimbal Mount

The gimbal mount allows for a quick installation, and is suitable for panel as well as ceiling
mounting. It will give the benefit of a tilt-able display and the possibility to mount and dismount
CDU easily.

The gimbal mount is fastened with four screws in the mounting surface. The CDU is attached
to the gimbal mount with two wing knobs.

5.6.2.2 Panel Mount

Panel mounting will reduce bridge clutter and reduce the space needed for installation. A cut-
out fitting for the CDU profile must be made. See Chapter 21 for dimensions.

The CDU is fastened in place using the pin screw nut and washer nut from the mounting kit
7000 118-315, which are only delivered as a part of CDU package 7000 118-530.

Figure 2 - R5 SUPREME CDU, Mounting mount screws
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5.6.2.3  Mounting frame panel mount

The optional mounting frame, R5 CDU / R4 MKD Adapter Frame P/N: 7000 118-367, is ideal
when upgrading from a panel mounted R4 Display, as it will cover the hole left by the R4
Display.

The CDU can be attached to the panel mount frame using the mounting screw kit 7000 118-
315 included with the R5 CDU.

-
Figure 317 R5 SUPREME CDU, Mounting frame panel mount

The cut-out dimensions may need to be increased somewhat compared to the R4
MKD cut-out, as the R5 CDU is slightly wider. See Section 21.3 CDU Mounting Frame
cutout and dimensions.
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5.6.3 R5 CDU clearance area

Leave a clearance around the R5 NAV Junction Box to facilitate service and installation. See
below figure for recommended clearance area (measurements in mm).

400

100 104

Girnbal mount clearance
Baottom wiew

Figure 41 CDU Gimbal mount clearance

200
Panel maunt clesrance

(== —ﬁ'

Figure 5 CDU Panel mount clearance
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5.7 Mount the R5 Navigation Sensor

5.71

Sensor Location

The unit may be wall mounter or shelf mounted. When wall mounting, it is recommended
to mount the unit with the LEDs facing up, and the cable opening downwards. This
reduces the risk of water ingress.

When mounting the R5 Navigation Sensor, please consider the following:

1

=A =4 =4 =4 =

Mount the unit so that the LEDs can be observed if needed for troubleshooting
purposes.

The temperature and humidity should be moderate and stable, +15°C to +35°C.
(Operating temperature: -15°C to +55°C.)

Select a location away from excessive heat sources.

Avoid areas where there is a high flow of humid salt air.

Avoid places with high levels of vibrations and shocks.

Ensure that there is enough airflow to avoid high ambient temperatures.

Ensure that the different cables can be connected without violating their
maximum bending radius.

The unit can affect magnetic compasses. The minimum compass safe distance
is 0.6 meters to a standard magnetic compass and 0.3 meters to a steering
magnetic compass.
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5.7.2 Sensor Clearance Area

Leave a clearance around the R5 Navigation Sensor to facilitate service and installation. See
recommended clearance area in figure below. Make sure the LEDs are visible on the front
for easier system function verification. Minimum bending radius on the connected cables
should also be observed as well (see section 5.3).

Jearence Area

~—50mm—

R 5 Navigation
Sensor

«—20mm— +«—20mm-—

150mm

Figure 6 1 Clearance Area for R5 Navigation Sensor

5.8 Mount the GNSS or DGNSS Navigation Antenna

The R5 Navigation Sensor shall be connected to the included antenna, which in the GNSS
configuration is a MGA-3 GNSS antenna; in the DGNSS case a MGL-5 or A31 combined
GNSS/Beacon antenna and for the DGNSS PRO an A43 antenna.

Attention should be paid to the location and installation of the different antennas on the ship

in order to obtain the best possible signal rec
antenna is a crucial part of the system installation. How and where you install your antenna

and cable will greatly affect its sensing efficiency.

Note: Observe that the antennas can work on different/multiple frequencies, for
example 1575MHz for GPS and within the range 283.5kHz to 325kHz for Beacon.
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5.81 Antenna Location

Mount the (D)GNSS antenna at a location with a clear, unobstructed view of the sky. For best
beacon reception performance, mount the A31/MGL-5/A43 antenna so that the centre of the
antenna is at least 8 cm (3 in) above any metal surface.

Local noise generated by your vessel or surroundings may affect your navigation system
performance. To minimize this impact, you should locate the antenna outside the path of any
radar beam, away from any transmitting antennas, and away from any other sources of
interference such as motors, solenoids and other electronics. Failure to avoid high energy
transmitting sources may result in permanent damage to the navigation system.

Do not, however, mount the antenna in the top of a mast or tower, as this may degrade the
COG and SOG readings.

The MGA-3/MGL-5/A31/A43 all uses a 1-14-UNS thread for mounting. Mount the antenna
on a standard US 10 14 thread pipe or oth

Note: Antennas threaded onto a mount should be tightened only by hand. Do not tighten the
antenna by turning on the antenna cover, instead hold the mounting shaft located at the
bottom of the antenna and tighten by hand. Do not thread the pipe deeper than % into the
antenna. Do not use tools to install the antenna on the pipe as this may cause damage.
Damage caused by over tightening is not covered by warranty.

Note: Once the system has been correctly mounted and connected, it is possible to
monitor the R5 Navigation Sensord gerformance viathe graphical web interface or the
R5 SUPREME CDU. This information can be used to locate the optimum placement of
the antenna. This is further described in section 10.1.6.

5.8.2 Cabling

The maximum allowable cable loss is 18 dB for the MGA-3/MGL-5/A43 antennas. The
maximum cable length depends on the attenuation of the cable and the chosen antenna.

Double shielded coaxial cable is recommended. The coaxial cable should be routed directly
between the antenna and the R5 Navigation Sensor in order to reduce electromagnetic
interference effects. The cable should not be installed close to high-power lines, such as
radar or radio-transmitter lines or any AlS VHF antenna cable. A separation of one meter or
more is recommended to avoid interference due to RF-coupling. Crossing of antenna cables
should be done at 90 degrees to minimize magnetic field coupling.

The table below gives recommendation on cables that can be used for the GNSS-antenna

er

connections. Due tothe highf r equency i tds i mportant that

for the specific frequency (1.5 GHz).

Type Attenuation @ 1.5|A (mm) Weight (kg/100m)
GHz (dB/m)
RG 58 0.9 5 3.7
RG 400 0.6 4.95 6.3
RG 223 0.6 5.40 55
RG 214 0.35 10.8 18.5
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RG 225 0.3 10.9 23.3

Table 47 GNSS Antenna Cables

For optimum performance of the R5 Navigation Sensor, 10 dB should remain after subtraction
of cable loss from the antenna pre-amplifier gain. Thus, a maximum of 20 dB signal loss is
allowed in the antenna cable, when using the 30 dB gain MGA-3 GNSS, MGL-5 or A31
Combined GNSS/Beacon and the A43 antenna. Given this criteria, the following
recommended cable maximum lengths have then been calculated.

Recommended maximum cable length using standard antenna

Cable Type Max length with MGA-3, MGL-5, A31 or A43
RG 58 22m
RG 400 33m
RG 223 33m
RG 214 57m
RG 225 66 m

Table 57 Recommended Maximum GNSS Cable Length
Maximum cable length is calculated as:
Maximum cable length = allowed total loss / cable attenuation per meter

5.8.3 Cable Mounting

Coaxial cables should be installed in separate signal cable channels/tubes and at least 10
cm away from power supply cables. Crossing of cables should be done at right angles (90°).

Coaxial cables should not be exposed to sharp bends, which may lead to a change of the
characteristic impedance of the cable. The minimum bending radius should be 5 times the
cable's diameter.

All outdoor installed connectors should be weather proofed, e.g. with shrink tubing, watertight
seal tape or butyl rubber tape and plastic tape sealing, to protect against water penetration
into the antenna cable.

Secure the cable properly, near the cable ends.

5.8.4 Grounding
The MGA-3, MGL-5, A31 and A43 antennas do not require any antenna ground connection.

5.9 Electrical Installation

5.9.1 Power Supply

The R5 SUPREME CDU and the R5 Navigation Sensor can be connected to an emergency
power source. If connected to an emergency battery, a re-calculation must be made for the
battery capacity. For power consumption, see chapter 19 fifechnical Specificationsa
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The R5 Navigation Sensor is designed to operate on 12-24 VDC. The nominal power
consumed is up to 5.7 W. The R5 Navigation Sensor is internally fused (slow blow fuse) by
a 2A fuse.

The R5 SUPREME CDU is designed to operate on 12-24 VDC. The nominal power
consumed is up to 13 W. The R5 SUPREME CDU shall be fused by a 5A fuse.

The R5 Navigation Sensor has an internal 5A slow blow fuse used for optional powering of
the R5 CDU directly from the sensor. The CDU must be externally fused if powered from any
other source.

5.9.2 Sensor Interface ports
Below ports can be accessed in the R5 Navigation Sensor.

See Chapter 20 for electrical details.

5.9.2.1 Input Serial Ports

The sensor has five unidirectional ports. These ports can be used to connect to external
sensors such as compass, gyro or depth sensors. This either for collecting heading data or
for forwarding data on to the network.

The R5 Navigation Sensor 6s -45 SNGFlfunciomality (see
14.3) and can thereby forwarding data to the network. The serial port will identify them self
by using a System Function Identity (SFI), which are dependent on how the R5 Navigations
Sensors SFI configuration is set (see 10.1.20). The serial ports will always have the structure
ARSI YYYX0 there AYY¥Y¥6 i8s the SBSbneer i pwh
the input port.

To receive data on a port, its RX signals shall be connected to the TX signals of an external
equipment.

It is up to the user to configure the types of messages that shall be received on each port, as
well as the baud rate used for communication.

See section 10.1.18 and 10.1.26 for information about the configurations mentioned above.

These ports are also configurable to detect a discrete alert acknowledgement, making it
possible to acknowledge all active alerts at once using an external switch.

5.9.2.2 Output Serial Ports

The sensor has eight unidirectional ports that can be used to forward, addressed data, from
the network or output internally generated data from the R5 Navigation Sensor to external
equipment.

To forward data out on the serial port from the network the messages needs to be addressed
to the serial ports SFIs which characteristics are described, above, in section 5.9.2.1.

The TX signals of the port shall be connected to the RX signals of the external equipment.

It is up to the user to configure the types of messages that shall be sent on each port, as well
as the baud rate used for communication.

See section 10.1.27 for information about the configurations mentioned above.

Note: Combine one input and one output terminal for bidirectional communication
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5.9.2.3 Alert Relay Port

The Alert Relay port is used to indicate navigational alerts to external alert signalling and alert
monitoring systems.

The alert relay will be active as long as there are no alert which not received acknowledged
and by that linking Normally Open/Common on the Alert Relay screw terminal. The relay will,
when an alert (unacknowledged) gets active, be deactivated and thereby switch link state
from Normally Open/Common, to Normally Closed/Common.

Note: Connection to the Alert Relay terminal depends of the alert systems
functionality. A straight audible- or visual indication shall be connected to the
Common and Normally Closed terminal pins.

59.24 1PPS

Digital signal interface outputting a 5V pulse every second, whenthe sensorhavi ng AGNSS
Fi.xo

See section 20.2.5.1 for more information.

5.9.3 R5 CDU Interface ports

In R5 SUPREME Navigation System MKkIl, standalone configuration, the system uses mainly
communication by the Ethernet interface (RJ-45 100 MBit 1 IEC 61162-450).

Besides that, the R5 CDU has a pilot port, user port 3, user port 4 and an I/O interface used

in other system setups and configurations.

See 20.1.3 for more details.

User port 3 and 4 in the CDU does not support the IEC 61162-450 SNGF functionality but

will forward data, received over the network, that are configured in the CDU together with

internally generated alert messages.

Input on the user port 3 and 4 are restricted only allowing sensor input depth, WPT/RTE and

alert commands with sentences as ACK/ACN.

The serial port will identify them self by using a System Function Identity (SFI), which are

dependent on how the R5 Navigations Sensors SFI configuration is set (see 10.1.20). The

seri al ports will always have the structure fASI
Sensors own SFI and AXo is 0 for User Port 3 an
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6 SYSTEM OVERVIEW

This chapter describes how touse andi nt er pret the systemds units
navigate through the system menus.

6.1 Buttons and LEDs on R5 SUPREME CDU

4p3g2p1]

LS MODE RAIM STATUS
Control & Display Unit L] [} (el

LAT :58° 04.0426'N 11:59 UTC
LON : 017° 54.5649'E s RAIM: 10m
180* 190° 200° 210° 220° 230° 240¢

bbb |Y||||||||1A1|I||1|]]|||I||||||||||u||l||n||m

0.10NM 0.07NM 0.03NM 0.00NM 0.03NM 0.07NM 0.10NM
e Lo b ol 2ol
NAV RL to
grc 201.8° coc 212.0° XTE 0.08 NM <

RNG 25.1 NM soc 17.9kn XTE Limit 0,10 NM

 Main < Back Navigation Aid

Figure 71 LEDs and Buttons on CDU

1. Status LED (multi-colour)

This LED is constant green when the R5 Navigation System is operating and no alerts are
active. The LED is constant red if there are one or more active alerts and it is flashing red if
there are one or more unacknowledged alerts.

2. RAIM LED (multi-colour)
This LED shows the current RAIM status of the R5 Navigation System.

Green = fASafeod state (Estimated position error
Yell ow = ACautiond state (Position error is unk
Red = fiUnsafeo state (Esti matMlelelposi ti on error

3. Mode LED (multi-colour)

This LED is not used in the R5 Navigation System
4. LS

Not used in this product
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5. Arrow Keypad and ENTER

The easiest way to navigate in menus, lists and edit fields in the R5 SUPREME CDU is by
using the touch interface. However, the arrow keypad and ENTER button can also be used
to control the R5 SUPREME CDU in e.g. rough seas. The arrow keypad (< >and™ ™ ) is used
to navigate in menus, lists and edit fields. The centre button of the keypad is an ENTER
button which is used to select the highlighted choice in a menu, list or edit control.

6. PWR
The power button on the R5 SUPREME CDU is used to turn off the display and can also be
used to quickly change the settings for backlig

of the PWR button will turn off all backlight but the R5 SUPREME CDU will still be running. If
there is an active, unacknowledged alert in the system, the STATUS LED will still be blinking
red. Otherwise all LEDs will be turned off.

Ifthe PWRbut t on is pressed for more than two second
Here it is possible to power off the RS SUPREME CDU completely or to quickly change the
Backlight Mode (see section 0 for information about Display Backlight Modes).

7. OPT

This button is an fAOption keyd which is only act
gives the user a list of options that can be performed on the highlighted item. In screens with
parameters, the OPT button can be used to set the parameter to default value.

If the OPT button is pressed for more than 5 seconds, the visual settings will be restored to
default, i.e. LCD backlight, LED intensity and button backlight will all be 80% and day mode
will be used.

8. MOB

Used to mark the spot of an event or when a person has fallen overboard. To mark an event,
press the key momentarily. To activate the Man Over Board (MOB) function, press the key
for at least 5 seconds.

9. ESC

The ESC button is used to return to previous screen or to cancel an edit change of a data
field.
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6.2 LEDs on R5 Navigation Sensor

The R5 Navigation Sensor has three LEDs that indicate its status.

Figure 8 1 LEDs on R5 Navigation Sensor
1. Status LED (Multi-colour)

The Status LED is multi-coloured; it will either be red or green. When this LED is continuously
lit green the system has position and no active alerts. If the LED is continuously lit red the
system has active alerts that has been acknowledged. If an alert has not been acknowledged
the status LED will instead be flashing red.

2. GNSS LED

The yellow GNSS LED indicates when continuously lit that the Sensor has obtained a solid
GNSS lock and is able to provide position data.

3. DGNSS LED

The yellow DGNSS LED indicates when continuously lit that the Sensor has achieved a solid
SBAS or radio beacon lock with marginal data error rate.
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6.3 Change Settings of a Parameter

Several of the views in the R5 SUPREME CDU contain parameters that can be edited. To
edit a parameter, click on it using the touch interface. A virtual keyboard will appear where it
is possible to enter data. Click on the enter button of the virtual keyboard when the data input
is done. To save all the changes made in the current view, press the Save button in the lower
right corner of the screen.

LAT :58° 23.8297'N b 14 01 UTC
LON : 015° 41.9622' E Grs RAIM: 10m
A

Elevation Mask 5°

Correction Age 120 s

Correction Source

SOG Smoothing

GNSS Configuration

Figure 917 Example of a Config View

Itis also possible to use buttons on the front of the R5 SUPREME CDU to select and change
a parameter. Use the Arrow Keypad to select a parameter, currently selected parameter will
be marked with an orange rectangle (See figure above). Press ENTER to popup the virtual
keyboard. Use the Arrow Keypad to highlight the desired character and press ENTER to
select it. Navigate to enter button of the virtual keyboard and press ENTER when done.

LAT :58° 23.8297'N 1 14 01 UTC

LON : 015° 41.9622' E RAIM: 10m
Elevation Mask [5) A
feme _
Elevat Mask
1
T Y
Correction Age
H J

Correction Source
C v 7
500G Smoathing n--

Figure 10 1 Example of Virtual Keyboards

# Main < Back
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6.4 System Views - Overview

i
E 8
g F

ml!lmli

| :ﬁllll.lll

E g gl 5
HEE I NG
il £|158 g

Ih‘ml L= |

Al mam
B
— 0

B g8
Ji=ndk AR

5 i s

1 1

I
| I ‘

T
- &
H

Display |
*‘Vismlsafrgs
= |
—
«{ Units
—{CDUPM:I‘
_{ Calibrate

Display

'GNSS Antenna;
Position
Ship
Dimension

=
[
=}
=

E
DENSS
Messages

[

Ez
i

Figure 117 R5 SUPREME Navigation System MKIl, Tree View
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The system tree view in Figure 11s hows al |l views that can be acc
Display Unito. In the figure the views are divi

1 Voyage, described in Section 8.2

1 Navigate, described in Section 8.1

i Status, described in Section 8.3

1 Configuration, described in Chapter 10
1 Maintenance, described in Chapter 12
1 Messages, described in Section 8.4

Note: All views are not possible to access without correct licenses or system settings.

6.5 Navigating in Menus

To navigate in the R5 SUPREME CDU menus, simply press the menu button corresponding
to the desired view using the touch interface, or use the ARROW KEYPAD buttons < > and

~ to navigate between the view buttons. The currently selected button will be marked with
an orange outline and orange text. Press the ENTER button to enter the currently selected
view. In the lower left corner of a view there is also a Back button to quickly go back to
previous view and a Main button to go directly to the Main Menu view.

LAT :58°23.8299'N o 14 01 UTC LAT :58°23.8299' N 0 14 01 UTC
LON : 015° 41.9619' E c RAIM: 10m LON : 015° E RAIM: 10m

Status

Main Menu Navigate

Figure 121 Main Menu Figure 13 1 Navigate Menu
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6.6 Status Bar

The top of the screen on the R5 SUPREME CDU always displaysas ummar y of t he sys

status.
Current time\A
LAT :58°03.9837'N 12:00 UTC
LON : 017° 54.4955' E ¢ RAIM: 10m
— _
f o~ f
Status icons
Current position Current RAIM Level

Figure 14 1 Status Bar

The left part of the status bar can either show the current position in latitude and longitude,

or the name of the next waypoint in the currently active route. This is configurable with the
iStatus I nformationo pat0dhmdhestatusicensarerdisglagedini n s e c
the middle of the status bar and on the right the current time and currently used RAIM level

is displayed. The time is either UTC or local (LOC) depending on the time configuration

parameters described in section 10.1.13.

Note: The only time the R5 SUPREME Navigation MkIl system does not have, UTC
synchronization, is when the unit has been rebooted/power cycled and not received any
GNSS/GPS signals.

6.6.1 Status Icons
The status icons that can be shown in the R5 Navigation System
GNSS/DGNSS Mode Icons

Operating in GPS mode

Operating in GNSS mode

Navigating without differential corrections.

Using differential correction applied through Input Port 1 to 5.

Using differential correction applied through Input Port 1 to 5, Integrity Alert.
Using correction fronnternal radio beacon receiver (DGNSS version)

Using correction from internal radio beacon receiver (DGNSS version), Integrity
Using differential corrections received from SBAS.

Using differential corrections received from SBAS, Integiiyt.

Using differential corrections received from Atlas (PRO Subscription)

Using differential corrections received from Atlas (PRO Subscription), Integrity /
No valid position information.

No communicatiowith the Navigation Sensor.

HDOPstatus indication (active if HDOP is above 4).

Navigation Sensor configured &dlow differential correctionsbut not receiving any
valid correction signals
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Alert Icons

A Activeunacknowledgedlarm (Flashing)
A Active silenced alarr(Flashing)
A Active acknowledged alarm
< Active unacknowledged warnir{§lashing)
N Active silenceavarning(Flashing)

! Active acknowledged warning

' Active caution
0 Active unacknowledged notification

0 Active acknowledged notification

DGNSS Message Icon

Unread DGNSS message

Synchronization status icon (Master/Slave Setups)

CDU units are in sync.
CDU units are synchronizing databases.

CDU units are NOT in sync

Lost connection to other units.
The CDU is a slave display that is in syncwithter.
The CDU is a slave display that is synchronizing databases with master.

The CDU is a slave display that is NOT in sync with master.

The CDU is a slave display that has lost connection to master.

7000 118-383, G1 Page 38



SAAB R5 SUPREME - Navigation System MKl

6.6.2 RAIM Accuracy Level

The RAIM accuracy level specifies (in meters) the desired position accuracy used to calculate
current RAIM status. RAIM is an integrity monitoring scheme that evaluates the quality of
position data and compares it to the specified accuracy level.

The RAIM LED on the front of the R5 SUPREME CDU will show the RAIM status. A green
RAIM LED indicates safe state; the calculated position accuracy is better than the set
accuracy level. A yellow RAIM LED indicates caution state; the system is unable to safely
determine if the position accuracy is better or worse than the set accuracy level. The red
RAIM LED indicates unsafe state; the calculated position accuracy is worse than the set
accuracy level.

The used RAIM accuracy level is the latest specified accuracy level, either specified manually
or by a leg setting in the active route.

6.7 Alerts

If the R5 Navigation MK Il system detects a malfunction or operational issue, an alert will be
raised, indicated by an alert icon in the status bar (see section 6.6) and possibly audible
signals.

The significance of an alert is presented with their different priority levels, some requiring
immediate attention and an acknowledgement, some not.

To acknowledge alerts requiring acknowledgement or just see an overall view of all raised
alerts, the userneedtonavi gat élertListot kr & e fivne@ssaly preform actions by
follow the instructions in section 8.3.12.

Note: For more detailed information about alert types and they affect the system, see
section 8.4
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7 START UP

When the physical and electrical installation of the system is complete, the R5 SUPREME
Navigation System needs to be configured. This chapter describes what the installer is
required to do before the R5 SUPREME Navigation System is ready to operate.

7.1 Configuration Wizard

The first time the R5 SUPREME CDU is started, a configuration wizard will be shown. This
wizard is a helpful guide to configure the basic functionality of the R5 SUPREME System.
The following sections describe the different steps in the configuration wizard.

Note: | f any st ep ohotpardperly doMigaoradodtdohe fAWi zar do
too early state, the system can malfunctioning.

For example,i f tSRI® ot c h a ndgfaut-vdlue P899) the sensor keeps all
serial-ports disabled. If this already accidently been performed, the issue can be fixed
by follow the instruction in Section 10.1.19 and 10.1.20 and configure the network
parameters properly.

711 System Setup

The R5 SUPREME CDU can be used in a standalone AIS system, standalone Navigation
system, Combined AIS and Navigation system or be used as a slave display to an existing
R5 Navigation System. The Navigation system can be configured into two different types,
either GNSS or DGNSS, and is compatible with both the R5- and the R4 Navigation sensor.
It is up to the user to specify which equipment is connected to the R5 SUPREME CDU.

Note: Check which type of sensor you have before selecting system type!

Navigation System (DGNSS) requires either R4 DGNSS Navigation Sensor (7000 109-
180) or R5 DGNSS Navigation Sensor (7000 118-771)

Navigation System (GNSS) requires either R4 GNSS Navigation Sensor (7000 109-181)
or R5 GNSS Navigation Sensor (7000 118-770)

System Setup Wizard System Setup Wizard

System Type Navigation System (DGNSS) System Type Combined AIS and Navigation System (DGNSS) v

AIS System

Navigation System (GNSS)

[EISSRSUEI Il Navigation System (DGNSS) GNSS Sensor Type R5 Navigation Sensor A

Combined AIS and Navigation System (GNSS) R4 Navigation Sensor

Combined AIS and Navigation System (DGNSS) R5 Navigation Sensor

N tion System Sl
EUIERIEED S8 S ZEE System Setup > Next

Figure 1571 System Setup
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71.2 Network Configuration

The R5 SUPREME CDU uses network (Ethernet) to communicate with the R5 Navigation

Sensor as well as other R5 SUPREME CDU units in multi-display or redundant
configurations. It is therefore necessary to configure the IP numbers and a Light Weight

Ethernet network IDs for both the R5 SUPREME CDU and the R5 Navigation Sensor. The

SFlconsi sts of two |e@tterstheael REy SURBENMENOCDWTr t he
Navigation Sensor) and four digits. The SFI must be unique for all equipment connected to

the network.

System Setup Wizard

Display

CDU IP Address 172.16.0.1

CDU Netmask 255.255.0.0

CDU SFI {SNxxxx) 9005

Network Configuration

Figure 16 - Network Configuration

Note: Make sure the R5 Navigation Sensor target is properly connected to the R5

SUPREME CDU, either by Network or direct interconnection. If so, it shall appear as a

target in the Select Navigation Sensor list. Otherwise control that the R5 Navigation
Sensor is powered and double check the connectdi
to search for R5 Navigation Sensor units on the network.

Also remember to re-configurethe SBIl par amet er s f r default-yalee sy st en
(9999), otherwise the system will not allow continuation.

System Setup Wizard System Setup Wizard

SFI Serial Number Software Version Network ID
500214 1.3.0

1.2.4 SFI (GNxxx0) 9090

IP Settings

ETH1 IP Address 172.16.101.14

ETH1 Netmask |255.255.0.0

ETH2 IP Address 172.17.0.4 v

Figure 17 1 Select Navigation Sensor/ Configure Navigation Sensor Network
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7.1.3 Select CDU Master (Slave Mode Only)

If the R5 SUPREME CDU is configured to be used as a slave display to an existing R5
SUPREME Navigation system, the master CDU must be selected on the network in order to
receive GNSS data and synchronize waypoints, routes and configurations.

Make sure that the master R5 SUPREME Navigation System is powered on and is connected

to the network. On the sl ave di s pSklecyCDUMasterss t he
view to search for R5 SUPREME CDU units on the network. Select the R5 SUPREME CDU

t hat shall provide GNSS data to the slave unit

Note: The master R5 SUPREME CDU must also be configured to provide GNSS data

on the network and the slave unit must be selec
Redundant Nav view in order to synchronize the databases between slave and master

unit. For a more detailed description how to connect and configure multi display and

redundant systems, see chapter 11.

System Setup Wizard

Serial Number Software Version
100057 N/A

Figure 18 1 Select CDU Master

7.1.4 Connection View

This view is shown while the R5 SUPREME CDU connects to external equipment and
initializes the system. When the initialization is complete the R5 SUPREME CDU will
automatically switch to the Position view when configured as a Navigation System.

System Setup Wizard

Connected to Navigation Sensor v

CDU System Initiated

Initializing...

Figure 191 Connection View
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8 OPERATION FUNCTIONALITIES

8.1 Navigate Menu

The Navigate menu contains a set of views related to typical ship navigation tasks during
normal voyage operation.

LAT :58° 23.8299'N 14 01 UTC
LON : 015° 41.9619' E E: RAIM: 10m

Navigation Info

Navigate

Figure 20 i Navigate Menu

8.1.1 Show Current Position

LAT :58°23.8299'N CoRR 13 57 LOC
LON : 015° 41.9626'E RAIM: 10m

05 Mar 13:57:35 LOC WGS-84

“r58° 23.8299'N
v 015° 41.9626' E

Magnetic Variation: 5.2° E

COG 119.0° SOG 2.3 kn
Position

Figure 217 Position View

The R5 SUPREME Navigation System will power up in the Position view. The Position view
shows current position, speed over ground (SOG) and course over ground (COG) as reported
by the Navigation Sensor. The position is represented by latitude and longitude. Current date
and time, in UTC or local time, is also displayed.

If the navigation system is not able to calculate new position information, the latest valid
information is shown in conjunction with the time when it was calculated. The red satellite
icon in the status bar will indicate that no new position information is available. See section
66.1ASt atuéd flemnfsurt her details on the icons.

This view also gives the user the possibility to enlarge COG/SOG/Position data, by a touch
on the data, to enable greater visibility from a distance.
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LAT :58°23.8299'N i 13:57 LOC
LON : 015° 41.9626' E NSS RAIM: 10m

WAV WGS-84

58° 23.8299' N

LON:
015° 41.9626' E

LAT :58°23.8299' N ‘;‘;” 13:57 LOC LAT :58°23.8299' N ‘;; 1357 L0C
LON : 015° 41.9626' E Gnss RAIM: 10m LON : 015° 41.9626' E Gnss RAIM: 10m

COG SOG kn

119.0° .

Course Over Ground Speed Over Ground

Figure 22 - Enlargement of data from the Positon View

Note: COG is based on track angle which requires that the ship is moving. Thus, COG
data is not displayed when the SOG value is below 0.3 knots.

8.1.2 Anchor Watch

The Anchor Watch view provides functionality for activation of an alert when the displacement
from a reference position exceeds a certain limit. The view is accessed from Main Menu A
Navigate A Anchor Watch. In order for an external or audible anchor watch alert to be
generated, the anchor watch alert must be enabled in the Alert Config view accessed from
Main Menu A Maintenance A Configuration A Alert.

When entering the Anchor Watch view, the following will be displayed:

LAT :58° 23.8305'N 12 03 UTC
LON : 015° 41.9621' E E RAIM: 10m

ANCHOR WATCH (Not Started)

. Reference Position
Alarm Distance A

1m

Distance Bearing (To Reference Position)

--m

Figure 237 Anchor Watch
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8.1.2.1 Set Anchor Watch Alert Distance

To set the alert distance, click on the alert distance edit field (marked with an orange square
in the picture above). A virtual numpad will appear where it is possible to set the new value
for the anchor alert distance. Press on the enter button of the virtual numpad when done. The
alert distance must be within 1 to 1500 meters. The unit used for definition of the anchor
watch alert limit as well as for display of the current range to the reference position is
configurable, as described in section 10.1.14 AJnitso .

LAT :58°23.8303' N 12 03 UTC

LON : 015° 41.9619' E G RAIM: 10m
Alarm Distance

ANCHOR WATCH (Not St

ce Position
N

'E
HoD
d
B

nce Position)

Figure 24 7 Input of Anchor Watch Alert Distance

8.1.2.2 Activate Anchor Watch

Press the 0Begin Watcho button to activate the
will be captured as the reference position. The distance to the reference position will be

calculated and compared to the configured alert distance on a regular basis. The bearing and

range from current position to reference position is displayed and illustrated below.

LAT :58° 23.8301'N 12 03 UTC
LON : 015° 41.9619' E E: RAIM: 10m

ANCHOR WATCH (In Operation)

Alarm Distance

100 m

Reference Position
58° 23.8302' N

015° 41.9618' E

Distance Bearing (To Reference Position)

0om 332°

Figure 257 Anchor Watch Activated

If the calculated range exceeds the alert distance, the anchor watch alert will be activated if
configured to enabled in the Alert Config view. If the range subsequently falls below the
configured alert distance, the anchor watch alert condition will be deactivated. It will re-
activate any time the range exceeds the limit again.
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8.1.3 Active Route

The Active Route view shows information on the active route, including route hame, route
length, number of total and remaining waypoints, ETA and details of the remaining waypoints.

From this view it is possible to access the Edit Active Route, Set Target ETA and Set Next
WPT sub views. The Edit Active Route sub view can be used to modify legs and waypoints
of the active route. The Set Target ETA view can be used to set a target for Estimated Time
of Arrival. The Set Next WPT view can be used to change the waypoint in the active route
that currently is being navigated towards. The latter is useful to quickly skip to a certain
position in the active route or undo passage of previously passed waypoint.

The Active Route view is illustrated below. When entering the view, the list shows bearing
and distance to the remaining waypoints in the active route.

LAT :58°23.8297'N o, 16:09 UTC
LON : 015° 41.9624' E Snss RAIM: 10m
Name: Route Demo ETA: 22 Jan 12:46 UTC

WPT:s Total 22 Remaining 21 Length 1508.9 NM Remaining (2297.3 NM

Name Bearing Distance| A RAIM XTE
WP21 328° 819.32 NM RL Default Default
WP22 284° 72.47 NM  RL Default Default
WP23 248° 8471 NM RL Default Default
WP24 230° 83.04 NM RL Default Default
WP25 321° 122.82 NM RL Default Default
WP26 132° 1101.08 NM RL Default Default

PEEN 1.26 NM RL Default Default

AAr A ' -~ . ~_f i

1 Show Set Targe
Position ETA

Figure 26 7 Active Route (Bearing and Distance)

Press the buttoni Sh o w P dosshow Latitmdé and Longitude for each waypoint.

LAT :58°23.8297'N . 16 09 UTC
LON : 015° 41.9624' E onss RAIM: 10m
Name: Route Demo ETA: 22 Jan 12:46 UTC

WPT:s Total 22 Remaining 21 Length 1508.9 NM Remaining (2297.3 NM
Name Latitude Longitude
wpP21 69° 54.4840' N 001° 12.8989' W
wp22 70° 11.6104' N 004° 38.2510' W
WP23 69° 40.2958' N 008° 26.4201' W

WP24 68° 46.8930' N 011° 24.3919' W
WP25 70° 22.3871' N 015° 03.4341' W
WP26 58° 10.8508' N 016° 54.5751' E
WP27 58° 10.0945' N 016° 52.6845' E

Show
Acc DIST

Active Route

Figure 27 7 Active Route (Position)

PresSéofiv Ac ctoshdwithe accumulated distance along the route to each waypoint.
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LAT :58°23.8297'N o 16:09 UTC
LON : 015° 41.9624' E onss RAIM: 10m
Name: Route Demo ETA: 22 Jan 12:46 UTC
WPT:s Total 22 Remaining 21 Length 1508.9 NM Remaining 2297.3 NM
Name Acc. Distance| A RAIM XTE
WP21 819.32 NM RL Default Default
WP22 891.79 NM RL Default Default
WP23 976.51 NM  RL Default Default
WP24 1059.55 NM  RL Default Default
WP25 1182.36 NM RL Default Default
WP26 2283.44 NM RL Default Default
2284.70 NM  RL Default Default

Show
WPT ETA

Figure 28 i Active Route (Accumulated Distance)

Pressi Sh ow WP To show theestimated time of arrival to each waypoint in the route.

LAT :58°23.8297' N N 16 09 UTC

LON : 015° 41.9624' E onss RAIM: 10m
Name: Route Demo ETA: 22 Jan 12:46 UTC
WPT:s Total 22 Remaining 21 Length 1508.9 NM Remaining 2297.3 NM

Name Waypoint ETA
WP21 22 Dec 17:48 UTC
WP22 24 Dec 06:02 UTC
WP23 26 Dec 00:24 UTC
WP24 27 Dec 17:55 UTC
WP25 30 Dec 07:19 UTC
WP26 22 Jan 05:52 UTC

22 Jan 06:29 UTC

Show Set Targe Set Next
BRG/DIST ETA WPT

Active Route

Figure 297 Active Route (WPT ETA)
Pressii Sh ow B R Gd sbow e iaitial view again.

8.1.3.1 Edit Active Route

PressAi Edi t t&Renmtertthe Bdit Active Route view. This view is used to modify the active
route. It displays all waypoints and legs in the active route, regardless if they are passed or
not and including waypoints created when resetting cross-track distance in the Navigation
Info view. It is possible to modify navigation algorithm, cross-track distance limit and RAIM
setting for each leg, as well as remove, modify and insert waypoints. When entered, the view
displays all the waypoints of the route, as illustrated below.
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LAT :58°23.8297' N “ 16 09 UTC
LON : 015° 41.9624' E Snss RAIM: 10m

Name [Route Demo

Name Latitude Longitude
WP20 69° 24.3436' N 000° 54.6454' W
WP21 69° 54.4840' N 001° 12.8989' W
WP22 70° 11.6104' N 004° 38.2510' W
WP23 69° 40.2958' N 008° 26.4201' W
WP24 68° 46.8930' N 011° 24.3919' W
Total: 22 WPTs, 1508.9 NM

Figure 307 Edit Active Route

When saving the active route, a popup will appear where it is possible to choose if a change

made to the active route should leave the original route unaffected or if the changes should

be saved in the route database as well . Press i
in the database. Press fiNoo to only affect the

LAT :58° 23.8297' N 16 09 UTC
LON : 015° 41.9624' E bt RAIM: 10m

Name Route Demo

Name

The active route has been changed, do
you want to save the changed route in
the route list as well?

Total: 22 WPTs, 1508

j &2 K3 e

Edit Active Route

Figure 317 Save changes in Edit Active Route

Not e: WaypointstXiBmed oiRave been inserted intc
resetting the cross-track distance. When saving changes, they will not be stored. The

original route will not be affected by changes made to legs towards or between such

waypoints, nor will such legs be created in the original route. These waypoints are not

viewed as part of the planned route.

8.1.4 Navigation Aid

The Navigation Aid view presents fundamental navigation data and aids the user in

navigating towards a waypoint and following a route. It presents information such as the
bearing and range to the next waypoint, the shi
speed over ground (SOG) and current cross-track distance (if sailing on a route).
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LAT :58° 04.0426' N 11:59 UTC
LON : 017° 54.5649' E G RAIM: 10m

180° 190° 200° 210°

||||||||||||||||||||I||||||Y||I|||||‘|I|||||||||I|||||||||I|||||||||I||||

0.10NM  0.07NM  0.03NM  0.00NM  0.03NM  0.07NM  0.10NM

- -
e e

NAV RL to WP23
Brc 201.8° coc 212.0° XTE 0.08 NM <

rRNG 25.1 NM soc 17.9kn XTE Limit  0.10 NM

Figure 32 7 Navigation Aid

The upper scale shows COG for own ship, indicated with a grey coloured triangle pointing
upwards, as well as bearing to next waypoint relative north which is indicated with a cyan
coloured triangle pointing downwards. The difference between present course and the
fifcourse to headd to exactly navigate towards
between the two triangles. To steer towards the waypoint, make the waypoint symbol (cyan

triangle) stand directly above the ship symbol (grey triangle).

If sailing on a route and having reached the first waypoint, the lower scale indicates the

current cross-track distance, illustrated by the horizontal yellow coloured line. The vertical

black and yellow indicators are the currently used cross-track distance limit. If the cross-track

distancee xceeds the | imit ® Limi® algérthvél becasne dcave. Ifthee A X T
horizontal yellow coloured line is to the right of the centre line in the lower scale, it means

that the ship is on the right side of the current leg.

To more quickly reduce the cross-track distance, steer back towards a point on current leg
closer than the next waypoint. If the cross-track distance is to the right of the centre line in
the lower scale, the grey triangle in the upper scale should be to the left of the cyan coloured
triangle to reduce the cross-track distance as shown in the figure above.

8.1.5 Navigation Plot

The Plot view displaysaplotover the active rout e, i npdintsg at i ng
legs and cross-track distance limit range for the current leg. It also shows current navigation
information which are further described in section 8.1.6

LAT :58° 03.1400' N 12 03 UTC
LON : 017° 53.7793' E [ 1 [

COG 20-

SOG 17.0 kn

HDG 20 QEE-

. VMG 16.9 kn

XTE 0.028 NM <
XTE Limit 0.10 NM

Figure 33 7 Navigation Plot
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The next waypoint in the route is marked with a double circle and the currently active leg is
shown in cyan colour. Other legs are shown in magenta colour and their waypoints are
marked with a single circle. In the bottom right corner of the plot is a compass indicator that
points towards true north.

The buttons on the right side of the Navigation Plot view are described below.
1) Move the plot up 9) Enables/Disables ship track
2) Move the plot to the right 10) Skip the next waypoint in route and
3) Move the plot to the left switch to next leg

4) Move the plot down 11) S_Wltc_h between ship up / north up
view in plot

5) Zoom out 12) Enables/Disables range rings

6) zoomin 13) Enables/Disables active route
7) Centre plot on own ship

8) Reset zoom
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8.1.6 Navigation Info

The Navigation Info view presents fundamental navigation data and aids the user in
navigating towards a waypoint and following a route. It presents information such as the
bearing and range to the next waypoint, t he shi
speed over ground (SOG) and current cross-track distance (if sailing on a route).

LAT :58°23.8297'N » 20:00 UTC

LON : 015° 41.9624' E RAIM: 10m

NAV RL to WP21
BRG COG

327.7° 131.1°

RNG NM SOG kn

819.32 20.0

TTW CTS VMG
204h49m 201.8° 17.6 kn

XTE 288.057 NM ) )

Figure 34 7 Navigation Info View

The left part of the Navigation Info view presents current navigation information. In Figure
Figure 34 7 Navigation Info View, an example of the Navigation Info view is shown.

The information shown of the left side of the view explained below:
NAV RL to WP21

This means that the next waypoRInt ainm twke ac @&r ceamt
using the navigation algorithm ARhumb Lined (R
waypoint.

BRG
Bearing to the next waypoint.
COG

The shipds course over ground relative true nor

Note: COG is based on track angle which requires that the ship is moving. Thus, COG
data is not displayed when the SOG value is below 0.3 knots.

RNG

Range to the next waypoint. The unit for range is configurable in the Units view, see section
10.1.14

SOG

The shipbs speed over gr o urabkinthdUnigs view)dee sediomr S OG |
10.1.14

ITw
Time To Waypoint i The estimated time left to next waypoint.
CTS
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Course to steer i The calculated course to steer compensates for the current set and drift
and calculates a course to steer to make the COG match the BRG. Heading sensor input is
required to calculate CTS. This value is outputted as the heading to steer value in the APB
and HSC sentences.

VMG

Velocity Made Good i The velocity component that is pointing towards the next waypoint. If
the COG value is the same as the BRG to next waypoint, the VMG value will be the same as

the SOG as all the shipbs velocity is heading d
XTD

Cross track distancei The di stance between the shipbds posit
route. | f the character fA<0 is displayed, it me
and if the character fA>0 i s ddghtofpHedeg.ed, t he ship
XTD Limit

The cross track distance limit that is used on the current leg. If the cross track distance value
exceeds this limit, the XTD alert will be activated. All the legs of a route will automatically use
the default XTD limit which is configurable in the Navigation Configuration view, see section
10.1.1. It is also possible to have a special XTD limit on a certain leg by editing the leg
settings. This is described in section 8.1.3.1.

8.1.6.1 Reset XTD

The cross track distance can be set to zero by inserting a temporary waypoint at the current
position in the active route. The temporary waypoint will not be saved if the active route. To
reset the cross track distance, press the bbDdtton AReset XT

8.1.6.2 Skip Next Waypoint

Toskipthenext waypoint and manually switch | eg on t
Waypointo.

The right part of the Navigation Info view can show several different sub views which can be
accessed by pressing the button bedbelowt Pageodo. Th

8.1.6.3 Estimated Time of Arrival (ETA)
LAT :58°23.8297'N 20:00 UTC
LON : 015° 41.9624'E RAIM: 10m
NAV RL to WP21

BRG COG

327.7°131.1°

RNG NM SOG kn

819.32 20.0

™W TS VMG
204h49m 201.8° 17.6 kn

XTE 288.057 NM : :

Figure 357 Navigation Info View - ETA
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This sub view shows the estimated time of arrival (ETA) to the last waypoint in the current
route if the current speed over ground (SOG) is maintained.

't is also possible for the user to set a fiTar ge
in the current route should be reached. I f a n
ATarget SOGO which i s the avnedtargaehthe |astweagpoibth at mu
of the route at the time specified by ATarget E°
Main Menu A Navigate A Active Route A Set Target ETA.

8.1.6.4 Waypoint Information
The waypoint information sub view shows the names of the active route, next waypoint and
previous waypoint.

LAT :58° 03.9501' N 12 00 UTC
LON : 017° 54.4558' E G RAIM: 10m

NAV RL to WP23
BRG COG

201.7° 212.0°

RNG NM SOG kn

24.95917.9

W cTS VMG
1h23m 201.7° 17.6 kn

XTE 0.064 NM <

Figure 36 7 Navigation Info View 1 WPT Info

8.1.6.5 Set and Drift

The Set and Drift sub view show information received from heading sensors, depth sensors
and speed sensors. This information together with SOG and COG is also used to calculate
set and drift. To receive information from heading and depth sensors, the input ports must be
configured. See section 10.1.23 Heading Input port and 10.1.24 Depth Data Port for more
information.

LAT :58° 03.7811'N 12 00 UTC
LON : 017° 54.2587' E E RAIM: 10m

NAV RL to WP23
BRG coG SET DRIFT

201.7° 201.6° *> oo

RNG NM SOG kn HDG (T) STW

24.76317.0 o mow

TTW CcTS VMG HDG (M) DEPTH
1h26m 200.8° 16.9 kn 200.7° 54.0m

XTE 0.029 NM < : -

Figure 37 i Navigation Info View i Set and Dirift

Note: Set and Drift calculations require speed through water and heading sensor
inputs, as well as valid SOG and COG readings.
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8.1.6.6 Next Waypoint Plot

This sub view shows a plot of the remaining part of the current leg as well as the next leg.
The plot will automatically adjust the zoom level when the ship is closing on the next waypoint.
To view a more detailed plot of the entire route and to zoom manually, see section 8.1.5.

LAT :58° 03.7488' N 12:00 UTC
LON : 017° 54.2346'E E RAIM: 10m

NAV RL to WP23
BRG COG

201.7° 201.6° ?

RNG NM SOG kn

24.72817.0

W CcTs VMG
1h27m 200.8° 16.9 kn

XTE 0.029 NM < : :

Figure 38 1 Navigation Info View 7 Plot

8.2 Voyage Menu

The Voyage Menu can be accessed from the Main Menu and contains views for voyage
planning, viewing and creating waypoints and routes as well as tidal predictions and
scheduled alerts.

LAT :58°23.8299'N EN 13:48 LOC
LON : 015° 41.9626' E G RAIM: 10m

Figure 397 Voyage Menu

8.21 Route List

A route is a sequence of waypoints, which is used to navigate from a start waypoint to an end
waypoint. The R5 Navigation System supports up to 128 different routes and each route can
consist of up to 512 waypoints (with a total maximum of 4000 unique waypoints in the
system).

All stored routes are edited and controlled in the Route List view and its sub views. This
excludes the active route, which is the route that currently is being sailed and handled
completely separate in the Active Route view, described in section 8.1.3.
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The Route List view presents the routes currently stored in the R5 SUPREME CDU, and
provides sub views to view and edit a route as well as creates new routes. The Route List
view also contains functionality to delete routes and find a route by name.

LAT :58°23.8297'N o, 16:09 UTC
LON : 015° 41.9624' E dnss RAIM: 10m
Number of Routes: 8

Name Length A

Kusten 19.7 NM

Route Cardinal & 113.5 NM

Route Demo 1508.9 NM

Route Equator Exact 7.0 NM

Sail FYRUDDEN 20.0 NM

Sail GRANHOLMEN 3.5 NM

Sail GRYT 12.9 NM

Sail VALDEMARSVIK 8.3 NM N7

. Sail To Upload

Figure 407 Route List

8.2.1.1 Sail a Route

To start sailing a route, select the desired route in the Route List view and press the button
o0Sai l R o Bail Roate vieW wikbe shown.

16 09 UTC LAT :58° 23.8297'N 16 09 UTC
RAIM: 10m LON : 015° 41.9624' E chss RAIM: 10m

Name Route Demo

Name Latitude Longitude From To BRG Range A RAIM XTE
9° 24.3436' N 000° 54.6454' W WP20 WP21 348° 30.92 NM RL Default Default
4.4840' N N WwP21 Wwp22 284° 72.47 NM RL  Default Default
°11.6104' N 004° 38.2510' W Wp22 Wp23 248° 84.71 NM RL  Default Default
69° 40.2958' N K WP23 WP24 230° 83.04 NM RL Default Default
WP24 68° 46.8930' N ° 9' WP24 WP25 321° 122.82 NM RL  Default Default
WP25 70° 22.3871' N 5 WP25 WP26 132¢ 1101.08 NM RL Default Default
WP26 587 10.8508' N 6° 54.5751' E WP26 wp27 233° 1.26 NM RL  Default Default

Sail Forward Sail Reverse Show Legs Total: 22 WPTs, 1508.9 NM Sail Forward Sail Reverse Show WPs Total: 22 WPTs, 1508.9 NM

# Main || { Back Sail Route  Main { Back Sail Route

Figure 417 Sail Route View

This view shows details of the selected route, including name, length, legs and waypoints. It
provides functionality for sailing the route in forward or reverse direction. The view can either
display the waypoints or the legs of the route. When viewing the legs, the specific leg settings
for navigation algorithm, RAIM level and XTD limit are shown. The navigation algorithm can
be either GC (Great Circle) or RL (Rhumb Line). The navigation algorithm used when sailing
towards the first waypoint in a route or towards a single waypoint is determined by the default
navigation algorithm parameter set in the Navigation Configuration view described in section
10.1.1.

The RAIM level and XTD limit can be set to a specific value for the leg or using the default
settings determined by the parameters in the Navigation Configuration view.

Press the button ASail Forwardo to sail the rou
button ASail Reverseo to sail the route from | as
to start sailing a route.

8.2.1.2 Sail Directly to a Specific Location (Waypoint)

In the Route Listv i e w, press the button SAilSTa vidw, whiohisWPTO t ¢
used to sail from current position to a destination waypoint.
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LAT :58°23.8297' N . 16:09 UTC
LON : 015° 41.9624' E Snss RAIM: 10m

From Current Position
LAT 58° 23.8297' N LON 015° 41.9624' E

Bearing Range

Select
DEST

Figure 427 Sail To View

Either an existing waypoint can be used, or a new destination waypoint can be created. The
new waypoint can be created by either specifying latitude and longitude or by specifying
range and bearing from current position. To select or create a destination, press the button
ASel ect DB Waypoifthview will be shown.

LAT :58°23.8297' N N 16:09 UTC
LON : 015° 41.9624' E Snss RAIM: 10m

Name ~ Latitude Longitude Insert List
MARK6 58° 23.8291' 015° 41.9619' KALSGRUNDET
MARK4 58° 23.8290"' 015° 41.9617"
MARK3 58° 11.6662' 016° 48.8776'
MARK2 58° 11.6616' 016° 48.8680"
MARK1 58° 14.8963' N 016° 54.4323' E

E
E
E
E

IKALSGRUNDET 58° 07.1431' N 016° 50.6901' E
GS7 58° 25.5578' N 019° 12.2572'E
GS 6 58° 24.5149' N 019° 08.8876' E

Select Search Create Create
Waypoint By Name New WPT WPT From

Figure 437 Insert Waypoints View

Choose an existing waypoint

1. Select a waypoint in the list; it will be highlighted when selected.

2. Press the bWaypoi isel eottransfer the waypoin
right.

3. Press filnserto to choose tBaTowiawpoi nt as des
4. Pr ess 0 S &aillToview to stdrtisadling towards the chosen destination.

Create a new waypoint by specifying latitude and longitude

1. Press the button fCr e aCGreate NevWaypdniwew.t o s how th
2. Press on the fAiNameo edit field and enter a n
3. Press the ALATO edit field to input |l atitude
4. Press the ALONOIlomgidudet field to input
5. Press ASaved to choose the n®akTowiew poi nt as d
6. Pr ess f S &aillTaview to stdrtlsadling towards the chosen destination.
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Create a new waypoint by specifying bearing and range
1. Press the butt ono fitCa esafireate NeshweaypdnmT view.
2. Press on the ANameo edit field and enter a n

3. Press the button ABearing/ Ranged. A popup wi

LAT :58° 23.8297'N 16:09 UTC LAT :58° 23.8297'N 16:09 UTC
LON : 015* 41.9624' E Guss RAIM: 10m LON : 015° 41.9624' E Gnss RAIM: 10m

Name NEW DESTINATION
015° 41.9624' E

LAT 58° 23.8297' N

LON 015° 41.9624' E

015° 51.5038' E

el Wy ~
# Main < Back Create New Waypoint M Main | < Back Create New Waypoint
Figure 4571 Create New Waypoint i Figure 44 - Create New Waypoint i
Latitude and Longitude Range and Bearing

Press on the ABearingo edit field and enter
Press the ARangeo edit fiel dpositod enter a r an
The calculated position will be shown at the bottom of the popup window.

Press OK when done.

© N o 0 &

Press A Sa veeate New Waypomt view to choose the new waypoint as
destination in the Sail To view.

9. Pr ess 1 S &aillTaview to stdrtlsadling towards the chosen destination.

LAT :58°23.8297' N » 16:09 UTC
LON : 015° 41.9624' E GNss RAIM: 10m

From Current Position
LAT 58° 23.8297' N LON 015° 41.9624' E

Bearing 0° Range 0.00 NM

To NEW DESTINATION
LAT 58° 23.8297' N LON 015° 41.9624' E

Change
DEST

Figure 46 7 Sail To View with Selected Destination

8.2.1.3 Edit a Route

The Edit Route view enables the user to modify a route. It is possible to insert waypoints as
well as whole existing routes into the route being edited. It is also possible to remove and edit
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waypoints and change settings such as navigation algorithm, RAIM level and XTD limit for
each leg in the route. The route name can also be modified.

A waypoint or route inserted first or last in the route being edited results in the creation of a
new leg connecting it to the edited route. Such a leg will initially have the default settings for
navigation algorithm, RAIM level and XTD limit as described in section 10.1.1.

A waypoint or route inserted in between two existing waypoints is however seen as splitting
the original leg in two. Both the connecting legs to the inserted waypoint or route will in this
case have the same settings as the original leg had.

It is also possible to add multiple waypoints in one insert. In this case the legs connecting the
inserted waypoints will have the same leg settings as the connecting leg(s).

To edit a route in the route list, enter the Edit Route view by selecting the route in the route
list, then press on the buttomneldRocut eidEdtia Opopup

LAT :58°23.8297'N o 16:09 UTC
LON : 015° 41.9624' E dnss RAIM: 10m
Number of Routes: 8
Search By Name
Name WPTs Length A
Kusten . 19.7 NM
View
Route Cardinal 113.5 NM
Route Demo . 1508.9 NM
Edit
Route Equator Ex;i 7.0 NM
Sail FYRUDDEN 20.0 NM
) Delete
Sail GRANHOLMEI 3.5 NM
Sail GRYT 12.9 NM

Delete All Vv
Sail VALDEMARSM 8.3 NM

i To Upload

Figure 47 7 Route List View i Edit

The Edit Route view can either show a list of all waypoints or a list of all legs in the route.
When the waypoints are shown, it is possible to insert new waypoints or even complete routes
into the existing route. When the legs are shown it is possible to change the navigation
algorithm, RAIM level and XTD limit for each individual leg. To switch between waypoint view
and | eg view, press the button AShow Legs/ Show

LAT :58° 23.8297'N - 16 09 UTC LAT :58° 23.8297'N - 16 09 UTC
LON : 015° 41.9624' E dress RAIM: 10m LON : 015° 41.9624' E s RAIM: 10m

Name Route Demo Name Route Demo

Name Latitude Longitude From To G LELLE A |RAIM XTE
WP20 69 36" N 000° 54.6454' W WP20 WP21 ° 30.92 NM RL De... Default
Wwp21 L V 001° 12.8989' W WP21 WP22 * 72.47 NM De... Default
wp22 0* 4 004° 38.2510' W WP22 3 84.71 NM De... Default
Wp23 3 WP23 - 83.04 NM De... Default
wp24 3* 930 011° 24.3919' W WP24 321° 122.82 NM De... Default
Total: 22 WPTs, 1508.9 NM Total: 22 WPTs, 1508.9 NM

Reverse Reverse "
Route Show WPs Route Edit Leg

Show Legs Insert Waypoint

 Main < Back Edit Route # Main < Back Edit Route

Figure 481 Edit Route View
Change name of route

1. Press the fiNameod e diHdtRoutelied. Axittualtkdylmardwillp o f t
appear.

2. Type in the new name on the virtual keyboard. Press the virtual keyboard enter button
when done.

3. Press fiSaved to save the roWRoureListviewh t he new
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Insert waypoints into the route
1. Make sure that the Edit Routevi ew shows the waypoints (pres
leg view is shown).
2. Select the waypoint in the route which new waypoints should be inserted before or
after.
3. Press the button Alnserto foll owedlnséaty AWPT
Waypoints view will be shown:

LAT :58°23.8297' N “ 16:09 UTC
LON : 015° 41.9624' E Snss RAIM: 10m

Name ~ Latitude Longitude Insert List
MARK6 58° 23.8291' 015° 41.9619' E KALSGRUNDET
MARK4 ° 23.8290' 015° 41.9617' E
MARK3 58° 11.6662' 016° 48.8776' E
MARK2 58° 11.6616' 016° 48.8680' E

MARK1 58° 14.8963' N 016° 54.4323'E
IKALSGRUNDET 58° 07.1431' N 016° 50.6901' E
GS7 58° 25.5578' N 019° 12.2572'E
GS 6 58° 24.5149' N 019° 08.8876' E

Select Search Create Create
Waypoint By Name New WPT WPT From

Figure 497 Insert Waypoints View

4., Highlight the desired waypoint and press the
Al nsert List o InsantWhaypantsviewg ht of t he

I f more waypoints are to be inserted, repeat

Press the button Al nsertn tthoe ifnlsnesretr talli stthoe i
being edited and exit to the Edit Route view.

7. Pr ess f S a Edit Route iewttorsave changes in the edited route and exit to
Route List view.

Insert existing route into the route being edited

1. Make sure that the Edit Routevi ew shows the waypoints (pres
legs are shown).

Select the waypoint in the route which the route should be inserted before or after.
Press the button Alnserto followed by ARTE B

The Insert Route view is displayed:
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LAT :58° 23.8297'N ». 16:09 UTC
LON : 015° 41.9624' E éuss RAIM: 10m

Name Length
Kusten 7 19.7 NM
Route Cardinal 5 113.5 NM
Route Demo 2. 1508.9 NM
8
a4

Route Equator Exact 7.0 NM

Sail FYRUDDEN i 20.0 NM

Sail GRANHOLMEN 2 3.5 NM
Sail GRYT 4 12.9 NM
Sail VALDEMARSVIK 2 8.3 NM

Search
By Name

# Main < Back Insert Route

Figure 507 Insert Route View

5. Highlight the desired route in the |ist and
the chosen route into the route being edited.

6. Pr ess A Sa Edit Route iewttors@ve changes in the edited route and exit to
Route List view.

Change navigation algorithm, RAIM level and XTD limit for aleqg in the route

1. Make sure that the Edit Route vi ew shows the |l egs (press i
waypoints are shown).

2. Selectthelegtomodi fy in the |ist and prEddlsegvieve but t
is displayed:

LAT :58°23.8297' N . 16:09 UTC
LON : 015° 41.9624'E anss RAIM: 10m

From |FANGO N

LAT 58° 11.1338'N LON 016° 55.1621' E
Bearing 274° Range 9.31 NM

To | VALDEMARSVIK
LAT 58° 11.7588' N LON 016° 37.6207' E

Navigation Algorithm Default v

RAIM Accuracy Default

Figure 517 Edit Leg View

3. The Navigation Algorithm, RAIM Accuracy and XTD Limit parameters can be set to
ADefaulto or to a specific val uelavigatidn set t

Configuration view will be used, as described in section 10.1.1.

4. To change the navigation al gor i tdlpristaqr ess t
choose AAl gorithmo. A new drop list will app
ARhumb Lined and AGreat Circled. Select the

5, To change the RAIM accuracy | evel doplist t he | €
and choose ARAIM Level 0. A new edit field wi

to input a desired RAIM accuracy level in meters.
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Tochangethe XTDLi mi t f or t h TDILe gndrapfist®rsd ¢ hx@® die i
Limito. A new editClfiickl do nwitlhle aippad XBD edi t f
Limit.

Press the button ASaveo to savd&dtRouerignes made

Pr ess 1A Sa EddRoute viewttorsave changes in the edited route and exit to
Route List view.

Remove waypoint from the route

1.

2.
3.
4,

Make sure that the Edit Routevi ew shows the waypoints (pres
legs are shown).

Highlight the waypoint that is about to be removed.
Press the button AWaypointo followed by ARem
Press fASaveod t othexditedaoute &ind exigte Routé List view.

Replace waypoint in the route

1.

6.

Make sure that the Edit Routevi ew shows the whygpoWRtEs ([ pr es
legs are shown).

Highlight the waypoint that should be replaced.

Press the button #fAWaypoi ntRepladedMaypaniveed isby @A Re |
shown:

LAT :58°23.8297' N . 12:12 UTC
LON : 015° 41.9624' E onss RAIM: 10m

Latitude Longitude N Insert List
58° 15.0057'N  016° 54.6403' E WP96
58° 15.5202' N 016° 55.0314' E
58° 15.8631' N 016° 55.5530' E
58° 16.2746' N  016° 55.8789' E
58° 16.5831' N  016° 56.7916' E
58° 16.4117' N 016° 58.0954' E
58° 15.3830' N 016° 58.4866' E
58° 14.4224'N  016° 57.8346' E

Select Search Create Create
Waypoint By Name New WPT WPT From

Figure 52 7 Replace Waypoint View

Hi gh

ght the desired waypoint and press the
Nl ns t

Lrighsof the RephacetWaygpoint view.

I
e
Press the button fAlnserto to replace the ori
Li st o a &dtRautevigw. t o

s

Pres ifiSaved to save changeRoutélistviehe edi ted r

Reverse Route

1.
2.

Tor everse the route, press the button fARever s
Press fiSaved to save changeRoutélistvielme edited r
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8.2.1.4 Create a New Route

The Create Route view is used to create a new route. A default name is supplied but should
be changed to a descriptive name for the new route. A route can be created from the Route
Listvi ew by pressing the button ACreateodo and t hen

ARTE Fr omo.

LAT :58°23.8297' N o 12:12 UTC

LON : 015° 41.9624' E dnss RAIM: 10m
Number of Routes: 8

Name Length A
Kusten 19.7 NM

Route Cardinal 113.5 NM
Route Demo 1508.9 NM
Route Equator Exact 7.0 NM

Sail FYRUDDEN 0.0 NM
Sail GRANHOLMEN L s 5.5 NM
Sail GRYT 12.9 NM

Sail VALDEMARSVIK SEER o 3.3 NM

] Sail To (T LET
Sail Route m Lol

Figure 5317 Route List View i Create New Route

When pressi ng ~RrRealelRoukevienwnsdisdlaked with information entered from
the selected source rout e.Créath Route pewwiblliempty. " New R

LAT :58° 23.8297' N 12:12 UTC
LON : 015° 41.9624' E Snss RAIM: 10m

Name Routel

Name Latitude Longitude

RTE
Total: 0 WPTs, 0.0

Reverse

Figure 54 1 Create Route View

Specify name of route

1. Press the ANameo0 e diCrteatefRowtelvidw. A virtudl Keyboatdavip of t h
appear.

2. Type in the new name on the virtual keyboard. Press the virtual keyboard enter button
when done.

Insert waypoints and edit leq information

Press theskutttoorf ofill owed by AWPTO to insert way
routes. The functions in the Create Route view are the same as in Edit Route view. See
section 8.2.1.3 for more information.
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8.2.1.5 Find a Route by Name

It is possible to search for a route in the route list by entering the name, if the route is found
it will automatically be highlighted in the Route List view.

1. Press the button ARouteo followed by fASearch
2. Enter the name of the route and press the enter button on the virtual keyboard.

8.2.1.6 View a Route

The View Route view is similar to the Sail Route view described in section 8.2.1.1, as it shows
the same details of the route. Either the waypoints or the legs of the route are shown. Each
waypoint is displayed with name and position, and for each leg the length and initial bearing
is shown as well as the navigation algorithm, RAIM accuracy level and XTD limit.

To view a rout e, sel ect it in the route 1|ist an

LAT :58°23.8297' N . 12 12 UTC
LON : 015° 41.9624' E onss RAIM: 10m

Name Route Demo Total: 22 WPTs, 1508.9 NM

From To BRG Range A RAIM XTE A
WP20 wp21 348° 30.92 NM RL Default Default
WP21 WP22 284° 72.47 NM RL Default Default
wp22 Wp23 248° 84.71 NM RL Default Default

WP23 WP24 230° 83.04 NM RL Default Default
WP24 WP25 321° 122.82 NM RL Default Default

WP25 WP26 132° 1101.08 NM RL Default Default
WP26 WP27 1.26 NM Default Default

Figure 5571 View Route View

8.2.1.7 Upload Route to External Systems

The R5 SUPREME CDU can send routes and associated waypoints to an external system
via one of the serial User Ports or via the Light Weight Ethernet network. In order to upload
routes and waypoints the user ports must be configured with correct baud rate and the
sentence AWPL/RTE (Upload)od must be enabled in

where the routes and waypoints should be output. To configure the output ports, see section
10.1.27.

To upload a route and associated waypoints on the configured user ports, select a route in
the route list; press the button AUpload Routeo
now be outputoneach port that has the sentence AWPL/RT
al |l routes in the route list, press AUpload Rou
8.2.1.8 Delete a Route

1. Select the route to be deleted in the route list.

2. Press the button ARouteo followed by fADelete

3. Aconfirmation popup will appear, press fAYeso
the selected route; the associated waypoints will still be available.
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8.2.1.9 Delete All Routes

1. Press the button ARouteo followed by #fADel

2. A confirmation popup will appear, press fAYeso to del ete
This will only delete the routes; the associated waypoints will still be available.

8.2.2 Waypoint List

Waypoints are the basis for ship navigation. A waypoint is a position on the earth surface that
is given a unigue hame and stored in the memory of the R5 SUPREME CDU. Waypoints can
be entered in several different ways, and used for building routes as well as for direct
navigation to a specific position.

The Waypoint List view lists all the waypoints that are currently stored in the R5 Navigation
System. Via this view it is also possible to create new waypoints and store them in the
memory.

LAT :58°23.8297'N 12:12 UTC
LON : 015° 41.9624' E Gnss RAIM: 10m
Number of Waypoints: 241
~ Latitude Longitude
58° 15.0057' N 016° 54.6403' E
58° 15.5202' 016° 55.0314'
58° 15.8631" 016° 55.5530"
58° 16.2746' 016° 55.8789'
58° 16.5831" 016° 56.7916"
58° 16.4117" 016° 58.0954'
° 15.3830' ° 58.4866'

Figure 56 i Waypoint List View

8.2.2.1 Sail To Waypoint
1. Select the desired destination waypoint in the list.
2. Press the butt on SdilBoview wiltbhesh®R:To. The

LAT :58°23.8297' N » 12 12 UTC
LON : 015° 41.9624'E 2 RAIM: 10m

From Current Position
LAT 58° 23.8297' N LON 015° 41.9624' E

Bearing 103° Range 39.34 NM

To WP99
LAT 58° 15.0057' N LON 016° 54.6403' E

Change
DEST
|

Figure 57 7 Sail To View
3. Press the button ASail o to start saili
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8.2.2.2 Edit a Waypoint

1. Select the desired waypoint in the list.

2. Press the button AWPTO foll owed by AEdito.

3. Press the ANameo edit field to edit the name
4. Press the LATo edit field to edit the | atit
5
6

=24

=1}

Press the LONO edit ftiheavhygoint o edit the | ongi

Press the button ACurrent Positiono to fildl
longitude of the waypoint.

7. Press the button fABearing/ Ranged to calcul e
specifying a range and bmreatpadsiiop. from t he wayp

8. Press ASaved to save any changes made to the

LAT :58°23.8297' N 12 12 UTC
LON : 015° 41.9624' E GNss RAIM: 10m

Name INEW WPT

LAT 58° 23.8297'N

LON 015° 41.9624' E

Current Bearing/
Position Range

Figure 58 i Edit/Create Waypoint

8.2.2.3 Create a New Waypoint

1. Press the button o0Createo followed by oO0New W
2. Press the fiNameo edit f wapoidt to enter the nam
3. Press the ALATO edit field to enter the | ati
4. Press the ALONO edit field to enter the |l ong
5. Press the button ACurrent Positiono to fill

longitude for the waypoint.

6. Press the button ABearing/ Rangeo to calcul a
specifying a range and bearing from the waypoints current position.

7. Press fASaved to save the new waypoint.

8.2.2.4 Create a New Waypoint from an Existing Waypoint
1. Select a waypoint in the list to use as a base for the new waypoint.

2. Press the button o0Cr eat e 0 EditiCtedteoMagpdint biew o0 WP T |
will be shown with the name, latitude and longitude copied from the selected waypoint.

3. Press the fiNameo edietofttewaypoidt. t o enter the nam
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Press the ALATO edi't field to enter the | ati

Press the ALONO edit field to enter the | ong

Press the button ACurrent Positiono to fild]l
longitude for the waypoint.

7. Press the button ABearing/ Ranged to <calcul e
specifying a range and bearing from the waypoints current position.

8. Press fiSaveo to save the new waypoint.

8.2.2.5 Find a Waypoint by Name

Itis possible to search for a waypoint in the waypoint list by entering the name, if the waypoint
is found it will automatically be highlighted in the Waypoint List view.

1. Press the button fAiSearch by Nameo.

2. Enter the name of the waypoint and press the enter button on the virtual keyboard.

8.2.2.6 Upload Waypoints to External Systems

The R5 SUPREME CDU can send waypoints to an external system via one of the serial User

Ports or via the Light Weight Ethernet network. In order to upload waypoints, the user ports

must be configured with correct baud rate and t
enabled for each port that the waypoints should be output. To configure the output ports, see

section 10.1.27.

To upload a waypoint on the configured user ports, select a waypoint in the waypoint list;

press the button #AUpload WPTO0O foll owed by fASel e
output on each port that has the parameter A WPL/ RTE (Upl oad) o0 enabl ed.
waypoints in the waypoint [|ist, press AUpload W

8.2.2.7 Delete a Waypoint
1. Select the waypoint to be deleted in the waypoint list
2. Press the button AWPTO foll owed by #fADeleteo.

3. A confirmation popup wil appear, press fiYes0oO to delete t
possible to delete a waypoint that is used by any route. If the selected waypoint is
included in one or more routes a popup will be displayed showing which routes
includes it.

8.2.2.8 Delete All Waypoints and Routes
1. Press the button AWPTO followed by ADelete A

2. A confirmation popup wil/l appear, press fAYes
routes in the system.

8.2.3 Tide

The R5 SUPREME CDU can be used for calculation of tidal predictions based on user input
of data from the Admiralty Tide Tables published by the U.K Hydrographic Office.

The user is required to input data for the specific port and select the point in time for which
the prediction is to be calculated.

The tidal prediction features can be accessed by pressing Main Menu A Voyage A4 Tide.
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Note that meteorological effects (e.g wind and barometric pressure) as well as other factors
not accounted for in the generalized tidal models may cause significant deviation between
actual and predicted tide.

8.2.3.1 Calculation Method and Source Data for Tide

The tidal predictions are calculated by t
constants and other parameters required are included in publications below. Note that the
algorithms applied are specifically adapted for this data. Tidal parameters obtained from other
sources shall not be used with the R5 SUPREME CDU tidal calculations.

Predictions calculated according to this method will not be fully consistent with the tabulated
high/low and hourly predictions from the Admiralty tide tables. This is due to the fact that the
tabulated values are based on a more extensive data set compared to the limited number of
parameters used by the simplified harmonic method.

The source data is split between volumes with different geographical coverage as follows:
U.K Hydrographic Office ADMIRALTY TIDE TABLES (ATT)

1 Volume 1 (NP 201): United Kingdom and
Ireland (including European channel ports)

1 Volume 2 (NP 202): Europe (excluding United
Kingdom and Ireland), = Mediterranean Sea and Atlantic Ocean

1 Volume 3 (NP 203): Indian Ocean and South
China Sea

1 Volume 4 (NP 204): Pacific Ocean

Optionally, for European ports, ATT Volume 1 and European part of Volume 2 can be
substituted by: TIDAL HARMONIC CONSTANTS, EUROPEAN WATERS (NP 160).

7000 118-383 Page 67



SAAB R5 SUPREME - Navigation System

8.2.3.2 Input of Tidal Parameters

Tidal data for a new port is entered as follow:

1. Enter the Tide Plot view by pressing Main Menu 4 Voyage A Tide. The Tide
Plot view will be displayed as shown below:

12 31 UTC
RAIM: 10m

LAT :58°23.8298'N
LON : 015° 41.9626' E

No Port Selected

Select Select Select Select
EY] Previous H/L Next H/L Location

Figure 597 Tide Plot with No Port Selected

2. Click on SeheetlLdcatioprtoo nt ol e Rart &ist viewhTéis view will
show all the ports that have been entered in the R5 SUPREME CDU.

12 31 UTC
RAIM: 10m

LAT :58° 23.8298'N
LON : 015° 41.9626' E Gps

ID ~ |Port Name Distance
1582 Le Havre 767.7 NM
1570 Calais 656.1 NM
1219 Trondheim 340.3 NM

Edit Port Add Port Delete Port | Import/Export

Figure 607 Port List

3. Click on Addeortbut bo e AdiPartviewhleput the data for the
tidal parameters from the relevant volume of ATT, part Ill.
LAT :58°23.8298'N 12 32 UTC

LON : 015° 41.9625' E E RAIM: 10m
~

Name Le Havre

Zone (UTC Offset) -01.00

Position

Latitude 49° 29.0000' N Longitude |000° 07.0000' E

Mean Level
v

Figure 617 Add Port
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4. Some ports have season or fortnightly variations in mean level and harmonic
constants. | f s o, such wvariations can be
corresponding drop list for the parameter.

LAT :58°23.8298' N 12:32 UTC

LON : 015° 41.9625' E E: RAIM: 10m
N
Position

Latitude |49° 29.0000' N Longitude 000° 07.0000' E

Mean Level

ML (Z0) ) ML Seasonal Corr. |Negligible

ML Fortnightly | Negligible

Add Port

Figure 627 Add Porti Input Seasonal Variations

A new view will be shown wherethevari ati on values from t he
Tablesd can be input. Press AApplyodo to us:e
Add Port view.

LAT :58°23.8297' N 12:12 UTC
LON : 015° 41.9624'E E RAIM: 10m

N

January 01 0.00 February 01
April 01

May 01 8 June 01

July 01 b August 01

v

ML Seasonal Variations Apply

Figure 6317 ML Seasonal Variations

5. Inthe Add Portv i e w, press the button ASaveod when
entered in order to store the new port and return to the Port List view.
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The following data can be input for each port:

ID

Port No. from ATT part lll.

Name

Place name from ATT part Ill.

Zone

UTC offset time zone (UTC time i Local Time) in hours and
minutes from ATT part Ill. This information is important since
ATT data is referenced to a local time in port with this offset
from UTC. Enter this data as defined in ATT regardless of
adjustments for other local time offsets (e.g daylight savings
time). See further notes on treatment of time offset in sections
below.

Position

Latitude and longitude of port. This is optional information that
is not required for calculation of tides. If entered, the current
distance to the actual port will be shown in the list of tidal
stations. Position is not listed in ATT part Ill.

ML ZO

This is mean level in meters from ATT part Ill. For most stations
this is a fixed value. Tables of seasonal corrections and
fortnightly variations as required for some stations can be
entered as described below.

ML Seasonal

Seasonal corrections to the mean level value as defined for
some ports. I f so, this param
which will open a new view where values for each month can

be input in accordance with the corrections listed in ATT part 111

ML Fortnightly

Fortnightly variations in mean level as defined for some ports. If
s 0, this parameter shall be s
a new view where parameters should be entered from a
supplementary table in ATT.

M2 g Harmonic constant from ATT part Ill.

M2 H.m Harmonic constant from ATT part lll. Fixed value used for most
ports.

M2 Seasonal Seasonal depending values of M2 H.m as defined for some
ports. | f so, this parameter
will open a new view where values for each month can be input
in accordance with values listed in ATT part lll.

S2g Harmonic constant from ATT part Ill.

S2 H.m Harmonic constant meters from ATT part lll. Fixed value used
for most ports.

S2 Seasonal Seasonal depending values of S2 H.m as defined for some

ports. | f so, this parameter
will open a new view where values for each month can be input
in accordance with values listed in ATT part 11l
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Klg Harmonic constant from ATT part Ill.
K1 H.m Harmonic constant from ATT part Ill.
Olg Harmonic constant from ATT part Ill.
Ol H.m Harmonic constant from ATT part Ill.
f4 Shallow water correction from ATT part Ill.
F4 Shallow water correction from ATT part Il1.
f6 Shallow water correction from ATT part Ill.
F6 Shallow water correction from ATT part Ill.

8.2.3.3 Import/Export Tidal Ports

It is possible to export and import added ports to/from USB memory for backup. All available
ports in the port list will be saved in a proprietary formatted XML file on the USB memory.
When importing tidal ports, existing ports with same ID will be overwritten with data from the
XML file.

To export tidal ports:
1. Enter the Tide Plot view by pressing Main Menu A Voyage A Tide
2. Click on the button f SRoftldastview.Locati ono to e
3. Click on the button Al mport/ Exporto and ch
4. Choose a location on the USB memory where to save the file.
5. Enter a file name in the AFile Nameo field
To import tidal ports:
1. Enter the Tide Plot view by pressing Main Menu A Voyage A Tide
2. Click on the button f SRoftlastview.Locati ono to e
3. Click on the pdrttotn dindnpohadste fAl mport fr o

8.2.3.4 Use Tidal Predictions
Once port data has been entered, tidal predictions can be generated for that port as follows:
1. Enter the Tide Plot view by pressing Main Menu A Voyage A Tide
2. Click on the button A SRoitlastview.Locati ono t o

3. Select the desired port in the port [|ist
Tide Plot view is shown with a graphical prediction for the current day or a
previously selected date.
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LAT :58° 23.8299' N 15 00 UTC
LON : 015° 41.9623' E Gps RAIM: 10m

1570 Calais Date: 06 Dec 2016
Tide Now
14:59 (UTC)

Tide: 6.0 m

Selected Tide

00t 24h
Table Select Select Select Select
Date Previous H/L || Next H/L Location

Figure 64 7 Tide Plot

The Tide Plot shows the predicted tides for the selected port and date. The port id and the
port name are shown above the plot. The plot date is shown in the upper right corner. The
turguoise dot in the plot marks the current time as derived from GNSS. The current tide is
updated every 30 second. The purple dot marks the time that is selected by the user. It is
possible to click anywhere in the plot to move the purple dot or to click ontheb ut t on s
Previous H/ L0 and A S wwlistepchetwedhdacal higH And fincal low points in the
plot. It is also possible to move the marker with the Arrow Keypad button on the front of the
R5 SUPREME CDU. Use the arrows to mark the plot and press ENTER. When the plot is
selected the left and right arrow buttons can be used to move the purple dot.

iSel e

I n order to calculate predicti red efcd to Bmmessetoher d

an almanac where any date can be chosen.

LAT :58° 23.8299' N 15:01 UTC
LON : 015° 41 9622 o2 RAIM: 10m

e [weo [ [ |||
EXEREN

Figure 6571 Tide Plot, Select Date

The tide predictions can also be repTesiéghedt.ed as

maximum and minimum values for the selected date will be highlighted.
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LAT :58°23.8299'N 15:01 UTC
LON : 015° 41.9624' E eps RAIM: 10m
1570 Calais Date: 06 Dec 2016

High/Low

15:57 (UTC) High Tide: 6.3 m
22:54 (UTC) Low Tide: 1.9 m

Select

Figure 661 Tide Table

8.2.3.5 Units of Predicted Tide

Predicted tide can be displayed in meters, feet
configuration parameter. This parameter is accessed from the Units Configuration view
described in section 10.1.14.

8.2.3.6 Treatment of Local Time Zones

For each port, a O0Zoned parameter shall be ente
defines the relationship of data published in ATT with respect to UTC.

When a tide prediction is generated, a graph will be displayed for 00 to 24 hours of a selected
date. This time will be in UTC or with any user selectable local time offset as defined in the

Time Zone Settings view (see section 10.1.13) . I f UTC is used, times wi
| f a | ocal time frame is used, times wil/| be der
generally are treated by the R5 SUPREME CDU.

Thus, it is important to real

ize that a tide di
time in the port (defined by the 6Zonebd par amet
define the local time in the Time Zone Settingsvi ew t hat <corresponds to t
the actual port.

To make things more complicated, the 6Zoned par
time 1 Local Time) and thus being negative when moving eastwards from Greenwich. On the

other hand, the local time offset in the Time Zone Settings view is to be added to UTC and
therefore positive when moving eastwards. Thus,
positive offset of time configuration and vice versa.

In general: alwaysent er O6Zoned for the port as indicated
offset in Time Zone Settings view to obtain the desired local time frame for which the
prediction is to be obtained.

Exampl es of 6Zoned setting anrhtiorcaea shave mahedi ng |
following two figures. Notice that the Zone setting for the port in this example is -01.00 hours

as indicated by ATT part Ill while the corresponding local time configuration in the Time

Config view is +01.00 hours. This will ensure that predictions in the Tidal Plot view are

calculated and shown in the ports local time.
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LAT :58° 23.8299' N 15:02 UTC
LON : 015° 41.9624' E G RAIM: 10m
A

Name Calais

Zone (UTC Offset) -01.00
Position
Latitude 50° 58.0000' N Longitude 001° 51.0000' E

Mean Level
v

Figure 67 i Edit Port, Zone Setting

LAT :58° 23.8299' N 16:04 LOC
LON : 015° 41.9623' E G RAIM: 10m

Time Zone

Time Zone LOC v Offset sign |+

Hours Minutes 0

UTC Time LOC Time

06 Dec 15:04:20 UTC 06 Dec 16:04:20 LOC

Figure 68 i Time Zone Settings for the R5 SUPREME CDU

8.2.4 Scheduled Notifications

The Scheduled Notifications view allows the user to create and inspect notifications
scheduled to activate notifications at certain points in time.

There are two types of alerts that may be scheduled. Time notifications are activated at a
specific time and can be set to be a single naotification or a recurringnotification with a certain
time interval. ETA notifications will be activated at certain time prior to ETA of the current
active route.

When a scheduled notification is activated, a popup will appear and the R5 CDU buzzer will

be activated if scheduled notifications ound par amet er i Noneé e $ound o

Config view as described in section 10.1.12.
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LAT :58° 23.8299' N »‘ 13 06 LOC
LON : 015° 41.9626' E RAIM: 10m

Next Notification Time Type Description
06 Mar 2019 13:57:00 LOC Time Time Notification

16 Mar 2019 12:57:00 LOC Time Time Notification
ETA ETA Notification

Figure 69 7 Scheduled Notifications View

8.2.4.1 Create Time Notification

1. To create a new time al ert Notifratiend s Trhaee but t o
Time Notification view is shown:

LAT :58°23.8299'N 13 01 LOC
LON : 015° 41.9626'E RAIM: 10m

Notification Text Time Notification
Start Time 2019-03-06 13:01 LOC

Notification Type Recurring

Recurring every: Hours |2 and Minutes 0

Figure 707 Create Time Alert View

2. To edit the notificationt e xt t hat i s s hown iNatficatibnel epxd pu p ,
edit field. A virtual keyboard will appear. Enter the desired notification text and press
enter on the virtual keyboard.

3. Edit the start time of the alert by pressing
will appear. Enter the desired date and time and press enter on the virtual numpad.

4. Select if the time notification should be a single notification or a recurring notification
by pressing oNuvtficatoeTyWpedp. | i st 0

5. If the notificationi s r ecurri ng, sel ect the time interyv
field and AMinuteo edit field.

6. Pr ess 0 Sa v enotfication. s e t t he

8.2.4.2 Create ETA Notification

1. To create a new ETA notification, press t he buiNottificationfoCr eTahtee E
Create ETA notification view is shown:
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LAT :58° 23.8299' N o 1317 LOC
LON : 015° 41.9625' E RAIM: 10m

Notification Text ETA Notification

Type Single

Figure 717 Create ETA Notification View

2. To edit the notification text that is shown in the popup and, p r e s s Notificagion i
Texto edit field. A virtual knetificatoratexdandwi | | ap
press enter on the virtual keyboard.

3. Select if the ETA notification should be set for the current active route only or for all
future actve rout es as wel | by pressing the drop |
ASi ngCwrdrent route) or AEvery Routeod.

4. Edit the time before ETA of the active route when the ETA naotification should be
activated by pressing on the edHourso edit fi

5. Pr ess 0 Sa v endtfication. s e t t he

8.2.4.3 Edit Scheduled Notification
1. Select the alert to edit in the alert list of the Scheduled Notifications view.
2. Press t he HNotficatianda tid ds Edit Wotificdtienview.
3. Edit the parameters as described in sections 8.2.4.1 and 8.2.4.2.
4. PressiSaved to save the changes.

8.2.4.4 Delete Scheduled Notification

1. Select the notification to delete in the notification list of the Scheduled Notifications
view.,

2. Press t he b ddtficationd A Del et e

8.2.4.5 View Scheduled Notification
1. Select the alert to view in the alert list of the Scheduled Notifications view.

2. Pr ess t he b Nadtificationo .7 V Wieves Time Alert view or View ETA
Notification view will be shown where details about the selected notification are
displayed.

3. Pr ess 1 Bac k 0Schedule@ Notificationwiew aghire
8.25 Sun/Moon

The Sun and Moon prediction features shows sun and moon states, calculated based on the
current position and date.
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LAT :58° 23.8299' N o 16:19 LOC
LON : 015° 41.9624' E G RAIM: 10m

Date: 21 Dec 2016
Sun
Sunrise 08:42 LOC Azimuth 136° Peak Time 11:55 LOC

Sunset 15:08 LOC Azimuth |223° Peak Alt. 8.2°
Civil Twilight Begins 07:50 LOC Azimuth |125°
Civil Twilight Ends 16:00 LOC Azimuth 234°

Nautical Twilight Begins |06:57 LOC Azimuth |115°

Nautical Twilight Ends |16:54 LOC Azimuth 244°

Figure 721 Sun Info View

Sunrise

The estimated time of the appearance of the s u :iupper circumferential edge as rises over
the horizon.

Sunset

The estimated time of the disappearance of the sun's upper circumferential edge as it sets
below the horizon.

Civil Twilight
Civil Twilight begins when the sun is less then 6° below the horizon in the morning and ends
when reaching 6° below the horizon in the evening. This time is the approximated limit which

the solar illumination suffices for the human eye to clearly distinguish terrestrial objects
without aids.

Nautical Twilight

Nautical Twilight begins when the sun is less then 18° below the horizon in the morning and
ends when reaching 18° below the horizon in the evening. This time is the approximated limit
for which sailors can navigate via the horizon at sea.

Azimuth

Azimuth is the approximated horizontal angle, relative to north, the sun has in the certain
state.

Peak Time
The estimated time when the sun is at its highest relative to the horizon.
Peak Alt.

The estimated time when the sun is at its highest relative to the horizon.
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LAT :58° 23.8299' N 16 19 LOC
LON : 015° 41.9624' E G RAIM: 10m

Date: 12 Jan 2017
Moon

Moonrise 16:03 LOC | Phase Full Moon .
Moonset 07:58 LOC Illuminated Part 100% Age 14.8 days

Figure 73 1 Moon Info View

Moonrise

The estimated time of the appearance of the moon's upper circumferential edge as rises over
the horizon.

Moonset

The estimated time of the disappearance of the moon's upper circumferential edge as it sets
below the horizon.

Age
The estimated age since | ast ANew Moono.
llluminated Part

The estmatedper cent age of the moonés surface that is
Phase
Name of the moonés il lumination phase, dependen
age.

Phase lluminated Part

New Moon 0%

Waxing/Waning Crescent 1% - 49%

First Quarter 49% - 51%

Waxing/Waning Gibbous 51% - 99%

Full Moon 100%
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8.3 Status Menu

The Status Menu can be accessed from the Main Menu and contains views of currently active
alerts, raw data, navigation status and i nf or mati on about tatde equi |
software.

LAT :58°23.8299' N N 13 58 LOC
LON : 015° 41.9626' E RAIM: 10m

r
!’-ljl

Alert List

View Raw Data SW/HW Info

Status Menu

Figure 741 Status Menu

8.31 GNSS / DGNSS Overview

The GNSS/DNGSS Overview view is accessible by Main Menu A Status A Navigation A
GNSS/DGNSS A GNSS/DGNSS Overview.

LAT :58°23.8299'N F 13:23 LOC
LON : 015° 41.9625' E RAIM: 10m
GNSS o
GPS Satellites In View 14 Used Satellites 17
GLONASS Satellites In View |10
BeiDou Satellites In View |6 RAIM Accuracy Limit 10 m
Galileo Satellites In View |6 RAIM Status SAFE
GNSS Mode GPS, GLONASS, BeiDou, Galileo
Active Differential Correction

Correction Source External Input Ref. Station ID |10

Correction Age ls
Correction Quality RTK (Fix)

Available Differential Corrections
GNSS/DGNSS Overview
Figure 757 GNSS/DGNSS Overview
The GNSS/DGNSS Overview displays information related to the current navigation solution:
Satellites In View (GPS, GLONAS, BeiDou, Galileo)
Number of satellites from which signal is received.
Used Satellites

Number of GNSS satellites currently used in the navigation solution.
GNSS Mode

Shows the Navigation Satellite Systems which are in use.

7000 118-383 Page 79



R5 SUPREME - Navigation System

RAIM Accuracy Limit

The currently used RAIM accuracy limit used in the RAIM calculations. See chapter 4
AiConcepts and Terminologyo for more information

RAIM Status

The current RAIM status result which can be Safe, Unsafe or Caution. The RAIM status is
also indicated by RAIM LED on the front of the R5 SUPREME CDU. A green LED
corresponds to the safe state, yellow to caution state and red to unsafe state.

Correction Source

The currently used correction source for differential correction which can be Beacon, SBAS,
External or None (-).

Ref. Station ID

The reference identity of the currently applied differential corrections (if any).

Correction Age

The time difference between navigation solution and reference time for the applied
corrections (if any).

Correction Quality

The quality indicator of the currently used corrections (if any).

Beacon Tuning

Manual or Frequency Scan. Only displayed when correction source is Beacon.
DGNSS warning

A warning that can be shown and which is related to an active DGNSS Integrity Alert. The
warnings that can be displayed are:

1 No Signal. A correction source for GNSS other than None has been selected in the
GNSS Configuration view and more than ten seconds have passed since new
differential corrections were applied to the navigation solution.

9 Station Unhealthy. Correction source Beacon has been selected and the radio beacon
station in use indicates an unhealthy status.

9 Station Unmonitored. Correction source Beacon has been selected and the radio
beacon station in use indicates an unmonitored status.

9 Poor signal. Correction source Beacon has been selected and the word error rate of
the received signal in use exceeds 10%.

Available Differential Corrections

Corrections sources that currently receives valid differential corrections and are configured to
be allowed/enabled.
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