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This Document is of © copyright to Lars Thrane A/S. It contains proprietary information, which is
disclosed for information purposes only. The contents of this document shall not in whole or in part be
used for any other purpose without prior permission from Lars Thrane A/S.

Disclaimer

Any responsibility or liability for loss or damage in connection with the use of this product and the
accompanying documentation is disclaimed by Lars Thrane A/S. The information in this manual is provided
for information purposes only, is subject to change without notice, and may contain errors or inaccuracies.
Manuals issued by Lars Thrane A/S are periodically revised and updated. Anyone relying on this information
should acquire the most current version e.g. from Lars Thrane A/S. Lars Thrane A/S is not responsible for
the content or accuracy of any translations or reproductions, in whole or in part, of this manual from any
other source.

Copyright

© 2023 Lars Thrane A/S. All rights reserved.

Disposal

Old electrical and electronic equipment marked with this symbol can contain substances hazardous to
human beings and the environment. Never dispose these items together with unsorted municipal waste
(household waste). In order to protect the environment and ensure the correct recycling of old equipment
as well as the re-utilization of individual components, use either public collection or private collection by
the local distributor of old electrical and electronic equipment marked with this symbol. Contact the local
distributor or dealer for information about what type of return system to use.

hid

IMO and SOLAS

The equipment described in this manual is intended for use on commercial marine and leisure vessels. The
equipment is covered by the International Maritime Organization (IMO) and Safety of Life at Sea (SOLAS)
regulations.

Lars Thrane A/S www.thrane.eu
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/\\ Safety Instructions for the Installer

The following safety instructions must be observed during all phases of operation, installation, service and
repair of this equipment. Failure to comply with these precautions or with specific warnings elsewhere in
this manual violates safety standards of design, manufacture and intended use of the equipment.

Lars Thrane A/S assumes no liability for the customer's failure to comply with these requirements.

Instructions for the Installer

& WARNING - Product installation

To ensure correct performance of this equipment,
it is strongly recommended that professionals with
expertise, properly trained, and likewise authorized
within the industry is completing the installation.

& WARNING - Explosive atmosphere

Do not operate the equipment in the presence of
flammable gases or fumes. Operation of any
electrical equipment in such an environment
constitutes a definite hazard.

& WARNING - Turn off power switch

Turn off the main power switch before installing
the equipment described in this manual. Do not
connect or disconnect equipment when the main
power switch is on.

& WARNING - Compass safe distance

The compass safe distance for standard and
steering compasses is 1.40 m (4.6 ft) and 0.9 m (3.0
ft) respectively. Observe these distances to prevent
interference to a magnetic compass.

&WARNING — Input Power

The input voltage range is: 12-24 VDC (2.2-1.7 A).

& WARNING - Power supply protection

Make sure that the power supply is adequately
protected by a fuse or an automatic circuit breaker
when installing the equipment:

LT-3110S Control Unit (15.0 A)

LT-3140S Interface Unit (5.0 A)

& WARNING Dual GMDSS Systems

If installing dual LT-3100S GMDSS systems a
minimum distance of 1.0m (3.3 ft) must be kept
between LT-3130 Antennas

& WARNING - DC circuit breaker

DC circuit breaker must be used as ON/OFF switch
for the Control Unit and Interface Unit.

&WARNING — Overcurrent protective

Overcurrent protective devices used as safeguard
(specific to IEC 62368-1) - Lars Thrane A/S has the
responsibility of use of non-IEC approved fuses in
the equipment.

If the safety precautions and warnings on this site are not followed, warranty will be void.

Lars Thrane A/S
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& Safety Instructions for the Operator

The following safety instructions must be observed during all phases of operation, installation, service and
repair of this equipment. Failure to comply with these precautions or with specific warnings elsewhere in
this manual violates safety standards of design, manufacture and intended use of the equipment.

Lars Thrane A/S assumes no liability for the customer's failure to comply with these requirements.

Instructions for the Operator

&WARNING — Do not disassemble

Do not disassemble or modify this equipment. Fire,
electrical shock, or serious injury can result.

&WARNING — Keep away from live circuits

Operational personnel must not remove product
enclosure. Do not service the equipment with the
communication cable connected. Always
disconnect and discharge unit, cable and circuits
before touching them.

&WARNING - Permanent watch

In case of smoke or water leaks into the
equipment, immediately turn off the power.
Continued use of the equipment can cause fire or
electrical shock. Keep access and permanent watch
of the equipment in order to prevent any
unwanted escalation.

&WARNING — DC mains connector

The DC mains connector is to be used as the
disconnection device to isolate the equipment
from the mains supply.

& IMPORTANT - Safety distance

The safety distance from the LT-3130 Antenna
Unit, when the LT-3130 Antenna Unit is powered
and transmitting, is 0.1 m (0.3 ft), in order to
comply with the regional regulations.

Always keep this safety distance to the LT-3130
Antenna Unit to avoid any serious injury.

If the safety precautions and warnings on this site are not followed, warranty will be void.

Lars Thrane A/S www.thrane.eu iii
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/1\  IMPORTANT - FCC Compliance Note:

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may cause harmful interference to
radio communications. However, there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the interference
by one of the following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and the receiver.

- Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

- Consult the dealer or an experienced radio/TV technician for help.

This product does not contain any user-serviceable parts.

Repairs should only be made by an authorized Lars Thrane A/S service center. Unauthorized repairs or
modifications could result in permanent damage to the equipment and void your warranty and your
authority to operate this device under Part 15 regulations.

/\\|  IMPORTANT - FCC Compliance Note:

This device complies with the GMDSS provisions of part 80 of the FCC rules.

& IMPORTANT - Innovation, Science and Economic Development Canada Compliance Note:

This device complies with Innovation, Science and Economic Development Canada license-exempt RSS
standard(s). Operation is subject to the following two conditions: (1) this device may not cause interference,
and (2) this device must accept any interference, including interference that may cause undesired operation
of the device.

Required information for the reader

Throughout this document, essential information will be presented to the reader. The following text
(emphasized) has the following meaning and/or implication:

WARNING: A ‘Warning’ is an Operation or Service procedure that, if not avoided, may cause a hazard
situation, which could result in personnel death or serious injury.

IMPORTANT: Text marked ‘Important’ provides essential information to the reader and is key information
to the user for the equipment to work properly. Damage to the equipment can occur if
instructions are not followed.

NOTE: A ‘Note’ provides essential information to the reader.

Lars Thrane A/S www.thrane.eu iv
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About this manual

Intended readers

This is a User & Installation Manual for LT-3100S GMDSS Satellite Communications System, or LT-3100S
GMDSS system. The manual is intended for installers and service personnel, as well as operations of the
system (~users).

Personnel installing or servicing the system should be professionals with technical expertise, properly
trained, and likewise authorized.

All safety instructions and guidelines in this manual must be observed. The safety instructions are listed in
the beginning of the manual. The guidelines are to be found in the separate chapters, where it is needed.

Lars Thrane A/S www.thrane.eu
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Software versions

This manual is applicable to the following software:

IMPORTANT:

NOTE:

Lars Thrane A/S

Software Versions

Description

P/N

Version

LT-3100S GMDSS System 71-101828

1.06R

Table 1: Software Versions

The latest software released by Lars Thrane A/S must always be used for new installations
of the LT-3100S GMDSS Systems and must be updated during a Radio Survey to ensure the

best possible performance of the system and services.

The latest LT-3100S GMDSS Software and Release Notes can always be downloaded from
the Lars Thrane A/S website. Please contact Lars Thrane A/S for details about future

software releases and features.

www.thrane.eu
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Record of Revisions

Rev.

Description

Release Date

Initials

1.00

Original document.

December 05, 2020

PT

1.01

Editorial corrections.

December 07, 2020

PT

1.02

Editorial corrections.

December 09, 2020

PT

1.03

Initial LT-3100S GMDSS System software release

December 15, 2020

CT

1.04

MSI and Safety Message of Distress/Urgency priority can now
be muted via a dialog box

February 08, 2021

KTL

1.05

Support for LT-3140S Interface Unit

Support for LT-3150S Alarm Panel

Support for LT-3160S Printer Adapter (GMDSS printers)
Support for Modem Data (Iridium Data Service)

May 06, 2021

KTL

1.06

Ship Security Alert System (SSAS)

Sending and reading SMS from the web server

Added web server User login

SIP menus changed to Telephony (GUI and web server)

October 11, 2021

KTL

1.07

Long Range Identification and Tracking (LRIT)
NMEA 0183 GNNS over UDP (broadcast on LAN)
Added output of extra GNSS NMEA Sentences
Web Server Contacts

Web Server Messaging

Web Server Maintenance menu

Improved voice call quality

March, 01, 2022

KTL

1.08

Removed Bracket Mount (1.5” to 2.5” pipe), Antenna Unit
Updated Galvanic Isolated Power Supply

Updated DC input (PWR)

Updated General Messaging (SMS)

Updated Web Server, Messages

April, 26, 2023

KTL
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Introduction
Congratulations on your purchase of the LT-3100S GMDSS Satellite Communications system!

The LT-3100S GMDSS Satellite Communications system is a maritime satellite communication product from
Lars Thrane A/S. The LT-3100S GMDSS system is designed for the professional market (deep sea, fishing,
and workboats), but can be used for the leisure market as well. The LT-3100S GMDSS system meets all
standards and certification requirements needed for worldwide maritime satellite communication
equipment.

The LT-3100S GMDSS system has voice and data capabilities with 100% global coverage provided by the
Iridium® Communications Network.

The LT-3100S GMDSS system offers the following Iridium® GMDSS Safety Services:

e Distress Alert & Distress Call

e Distress Alert Relay

e  Maritime Safety Information (MSI)
e Safety Calling

o Safety Messaging

Non-GMDSS Services:

e General Calling (Voice Call)

e General Messaging (SMS) and Email

e Modem Data

e Tracking

e Ship Security Alert System (SSAS)

e Long Range ldentification and Tracking (LRIT)

The LT-3100S GMDSS system - basic consists of a control unit, antenna unit, handset and cradle. The
additional GMDSS system units available are:

e LT-3140S Interface Unit
e LT-3150S Alarm Panel
e LT-3160S Printer Adapter

A single coaxial cable connects the control unit with the antenna unit. Using a standard coaxial cable, up to
500 meters of separation between the units can be obtained, giving freedom to mount the antenna unit in
the best possible location, with free line of sight to the Iridium satellites.

The LT-3100S GMDSS system can be used as the primary satellite communication product on vessels,
covering the basic communication needs in terms of connectivity between the ship and shore and ship to
ship.
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Application and Limitations

The LT-3100S GMDSS system shall be installed according to manufacturer’s User & Installation
Manual.
The LT-3100S GMDSS system includes an integrated Global Navigation Satellite System (GNSS)
receiver for position fixing.
The LT-3100S GMDSS complies with the requirements for Other Network Function (ONF) as defined
in IEC 61162-450 (2018)
The LT-3100S GMDSS can be used for GMDSS services in Sea Areas Al, or A2 or A3 defined by
SOLAS 1974 as amended, where Flag states have recognized Iridium as a mobile satellite service for
use in the GMDSS.
The LT-3100S GMDSS complies with the requirements for reception of MSI through the Iridium
SafetyCast service, and can be used for compliance with the carriage requirements for EGC when
such services are made available through the Iridium satellite system.
The LT-3100S GMDSS System LRIT Service can be used in all Sea Areas Al - A4
The LT-3130 Antenna Unit operational low temperature is:

o -30°C (-22°F) when using 12 VDC input power on the LT-3110S Control Unit

o -40°C (-40°F) when using 24 VDC input power on the LT-3110S Control Unit
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Unpacking (in-the-box)
Unpack the LT-3100S GMDSS Satellite Communications System — Basic (Order No.: 90-102071) and check
that the following items are present in the box:

e 51-101812 LT-3110S Control Unit

e 51-100988 LT-3120 Handset

e 51-101181LT-3121 Cradle

e 51-100989 LT-3130 Antenna Unit

e 91-100771 Bracket Mount, Control Unit

e 91-102118 Power Cable, 3m

e 4 x Stainless steel A4 screws (for Bracket Mount, Control Unit)
e 2 xStainless steel A4 screws (for Cradle)

e 4 x Unit Test Sheets

e 95-102251 LT-3100S GMDSS User & Installation Manual

NOTE: Antenna unit mounts are not included in the LT-3100S GMDSS Satellite Communications
System - Basic (P/N: 90-102071) and must be ordered separately. The antenna unit must
only be mounted, using a pole mount, delivered by Lars Thrane A/S. The antenna unit
mounts are listed with part numbers (P/N) in Accessories on page 4.

Inspection

Inspect the shipping cartons and/or wooden box immediately upon receipt for evidence of damage during
transport. If the shipping material is severely damaged or water stained, request that the carrier's agent is
present when opening the cartons and/or wooden box. Save all box packing material for future use.

After unpacking the system and opening the cartons, inspect it thoroughly for hidden damage and loose
components or fittings. If the contents are incomplete, if there is mechanical damage or defect, or if the
system does not work properly, notify your distributor.

WARNING: To avoid electric shock, do not apply power to the LT-3100S GMDSS system components if
there is any sign of shipping damage to any part of a unit or the outer cover. Read the Safety
Instructions at the front of this manual before installing or operating the system.
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Accessories

GMDSS parts
The following GMDSS parts are not part of the basic system and must be ordered separately:

e 51-101814 LT-3140S Interface Unit
e 51-101815 LT-3150S Alarm Panel (incl. 25m cable)
e 51-101816 LT-3160S Printer Adapter (incl. 25m cable)

SSAS parts
The following SSAS parts are not part of the basic system and must be ordered separately:

e 91-102073 SSAS Alert Button (incl. 50m cable)
e 91-102074 SSAS Test Button (incl. 50m cable)

A SSAS kit is offered consisting of the following parts (Order No.: 90-102072):

e 51-101814 LT-3140S Interface Unit, 1 pcs.
e 91-102073 SSAS Alert Button (incl. 50m cable), 2 pcs.
e 91-102074 SSAS Test Button (incl. 50m cable), 1 pcs.

NOTE: The Ship Security Alert System (SSAS) functionality is supported from software v1.05R
(released in October 2021).

Mounts
The following Mount parts are not part of the basic system and must be ordered separately:

e 91-100772 Flush Mount, Control Unit
e 91-100774 Pole Mount (1.5” pipe, 38.8 mm), Antenna Unit
e 91-102520 Pole Mount (2.0” pipe, 53.0 mm), Antenna Unit
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Cable and connectors
The following cable and connector parts are not part of the basic system and must be ordered separately:
e 91-100768 Aux Cable, 3m
e 91-101183 Coaxial cable @4.9mm, 10m
e 91-101184 Coaxial cable #4.9mm, 25m
e 91-101137 Coaxial Cable $10.3mm 10m
e 91-101138 Coaxial Cable $10.3mm 25m
e 91-101139 Coaxial Cable $10.3mm 50m
e 91-101140 N Conn. (male) for Coaxial Cable #4.9mm
e 91-101186 N Conn. (male) for Coaxial Cable @10.3mm
e 91-101187 Crimping Tool for Coaxial Cable #4.9mm
e 91-101188 Crimping Tool for Coaxial Cable $10.3mm

Coaxial cables are delivered with one fixed N connector (outdoor mounting), another loose N connector
and crimp parts comes with the cable. It is required to use an appropriate crimping tool for attaching the
loose N connector.

NOTE: For further details on the cable and connectors, please contact Lars Thrane A/S. A coaxial
cable up to a length of 500 meters can be used for connecting the LT-3110S Control Unit
and the LT-3130 Antenna Unit. Details about the coaxial cable, specification and cable
lengths, are described in LT-3130 Antenna Unit on page 38.
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System Overview

The LT-3100S GMDSS Satellite Communications System is a standalone communication product, which is
using the Iridium® satellite constellation. The LT-3100S GMDSS system is working on the new Iridium® NEXT
satellites. An overview of the LT-3100S GMDSS system is illustrated in Figure 1.
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Figure 1: LT-3100S GMDSS system (units and interfaces)

The LT-3100S GMDSS basic system consists of the following units, provided by Lars Thrane A/S:

e LT-3110S Control Unit
e |T-3120 Handset

e LT-3121 Cradle

e LT-3130 Antenna Unit

The following optional units can be bought as add-ons, provided by Lars Thrane A/S:

e LT-3140S Interface Unit

e LT-3150S Alarm Panel

e LT-3160S Printer Adapter
e SSAS Alert & Test buttons
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Installation and Mounting

LT-3110S Control Unit

The LT-3110S Control Unit is the master unit in the system, supporting external interfaces and the
operational user interface. The LT-3110S Control Unit is designed for indoor mounting. See the
specifications in App. H - Specifications on page 252.
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Figure 2: LT-3110S Control Unit (front view)

The LT-3110S Control Unit has the following interfaces:

e 4-pin power connector (male), marked ‘PWR’

e Chassis ground connector, marked ‘GNDC’

e N connector (female) for coaxial cable to the LT-3130 Antenna Unit, marked ‘ANT’
e Ethernet (RJ-45) connector, marked ‘LAN’

e 10-pin auxiliary connector (male), marked ‘AUX’

e SIM card holder, marked ‘SIM’

e 5-pin connector (female) for LT-3120 Handset (front of the control unit)

The interfaces on the back side of the LT-3110S Control Unit are illustrated in Figure 3 on page 8.
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The LT-3110S Control Unit interfaces are described in Interfaces on page 30. The LT-3110S Control Unit,
front and back view, are illustrated in Figure 2 and Figure 3.
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Figure 3: LT-3110S Control Unit (back view)

The LT-3110S Control Unit user interface, display and buttons, are described in User Interface (Ul) on page
52.

NOTE: The LT-3110S Control Unit must be mounted with either the Bracket Mount, Control Unit
(P/N:91-100771) or Flush Mount, Control Unit (P/N: 91-100772) - illustrated in Figure 4
and Figure 5. The Flush Mount, Control Unit is not included in the LT-3100S GMDSS Satellite
Communications System — Basic (P/N: 90-102071) and must be ordered separately.

Mounting and installation considerations:

For optimum system performance, the following guidelines on where to install and mount the LT-3110S
Control Unit must be followed. It is recommended to mount the unit in a location, which fulfills these
requirements:

e Mount the unit indoor (not exposed to direct water)

e Mount the unit using either the bracket mount or flush mount

e Mount the unit on a rigid structure with a minimum of exposure to vibration and shock

e Mount the unit in an area with an ambient temperature between -15°C to +55°C (+5°F to +131°F)
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The Bracket Mount and Flush Mount for the LT-3110S Control Unit are illustrated in Figure 4 and Figure 5.

Figure 4: Bracket Mount, Control Unit. Figure 5: Flush Mount, Control Unit.
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LT-3120 Handset

The LT-3120 Handset is the primary voice interface for the LT-3100S GMDSS system. The LT-3120 Handset
must be connected on the front of the LT-3110S Control Unit. The connector is illustrated in Figure 2 on
page 7.

Figure 6: LT-3121 Handset (front view)

The LT-3120 Handset is connected to the LT-3110S Control Unit via a 5-pin proprietary angle connector. The
spiral cord, fixed to the LT-3120 Handset is ~ 0.4 m from handset to connector, when coiled. The spiral cord
can be stretched to a maximum of 2 m. The LT-3120 Handset is designed for indoor mounting. Check the
specifications in App. H - Specifications on page 252.

The LT-3120 Handset has the following characteristics:

e High-performance audio speaker and microphone

e Separate ringer (buzzer)

e Speaker volume control (double-button, marked with ‘+’ and ‘-*, for volume up and down)
e Built-in off-hook detection circuit

AN

N
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M) A

Figure 7: LT-3121 Handset (Back view)

NOTE: The LT-3110S Control Unit will inform the user if the LT-3120 handset is not properly
connected to the LT-3110S Control Unit. A BAM alert will be activated (Lost handset).

NOTE: The LT-3120 Handset must be operated together with the LT-3121 Cradle, for the off-hook
detection circuit to work. The LT-3121 Cradle is described in LT-3121 Cradle on page 11.
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LT-3121 Cradle

The LT-3121 Cradle is used together with the LT-3120 Handset. The LT-3121 Cradle should be mounted next
to the LT-3110S Control Unit, supporting the LT-3120 Handset. The LT-3121 Cradle specifications are
available in App. H - Specifications on page 252.

Q
<
>
Figure 9: LT-3121 Cradle (front view) Figure 8: LT-3121 Cradle (back view)

IMPORTANT: The LT-3121 Cradle contains a magnet, to hold on to the LT-3120 Handset. Make sure that
other electronic equipment is installed in a distance respecting the compass safe distance
of 1.0 m (3.3 ft).

An outline drawing for the LT-3121 Cradle is available in App. S - Outline Drawing: LT-3121 Cradle on page
264.
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LT-3130 Antenna Unit

The LT-3130 Antenna Unit is designed for outdoor mounting and connected to the LT-3110S Control Unit
via a coaxial cable. The LT-3130 Antenna Unit specifications are available in App. H - Specifications on page
252. The LT-3130 Antenna Unit has an N connector (female) mounted, centered at the bottom of the
antenna.

The LT-3130 Antenna Unit has

an N connector (female) at the
Figure 10: LT-3130 Antenna Unit bottom side of the unit.

Mounting and installation considerations:

e Mount the unit vertically (with the N connector pointing down)

e Mount the unit with free line of sight to the Iridium® and GNSS satellites. Make sure that the unit
can receive signals from the Iridium® and GNSS satellites (satellite reception information is
available in the LT-3110S Control Unit user interface display, see Figure 59 on page 53)

e Mount the unit on a rigid structure with a minimum of exposure to vibration and shock

e Mount the unit using a Pole Mount provided by Lars Thrane A/S

e Mount the unit outdoor with an ambient temperature between -40°C to +55°C (-40°F to +131°F)

e Mount the unit with a minimum angle of 20 degrees towards a radar antenna (above or below) and
keep a minimum distance of 2.5 m (8 ft)

e Mount the unit at least 1 m. (3 ft.) away from radio transmitting antennas (VHF, UHF, MF-HF)

e Mount the unit away from Inmarsat and transmitting VSAT antennas

e [finstalling dual LT-3100S GMDSS systems a minimum distance of 1.0m (3 ft) must be kept between
the two LT-3130 Antenna

NOTE: It is only the LT-3130 Antenna Unit marked with HVIN 2.00 (Unit Label) or newer that can
be used for the LT-3100S GMDSS Satellite Communications System. The LT-3100S GMDSS
software will check the antenna unit during power up and the system will not be
operational, if connecting a legacy LT-3130 Antenna Unit.
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In order to avoid breaking the LT-3130 Antenna Unit N connector (female), it is important not to use tooling
when connecting and fastening the coaxial cable N connector (male) to the antenna unit. The coaxial cable
N connector thread nut must be fastened by hand only.

Max. Torque

2Nm

Figure 11: Connecting the coaxial cable N connector to the LT-3130 Antenna Unit

IMPORTANT: Maximum allowed torque is 2 Nm when connecting the coaxial cable N connector (male) to
the N connector (female) of the LT-3130 Antenna Unit. No tooling must be used for
fastening the coaxial cable thread nut as illustrated on Figure 11 above.
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The LT-3130 Antenna Unit has a hazard warning label attached to the radome as illustrated in Figure 12.

WARNING:

IMPORTANT:

Lars Thrane A/S

WARNING

MICROWAVE RADIATION
MINIMUM SAFE DISTANCE

100 W/m? 5cm
25 W/m? 10 cm
10 W/m? 20 cm

Figure 12: LT-3130 Antenna Unit (incl. warning label)

The safety distance from the LT-3130 Antenna Unit, is 0.2 m (0.7 ft), in order to comply
with the regional regulations.

Due to the adjacency of the Iridium and Inmarsat frequency bands, the LT-3130 Antenna
Unit may not co-operate in the proximity of an active Inmarsat antenna unit, see Coexisting
with Inmarsat L-band on page 19.
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The LT-3130 Antenna Unit must be installed outside the main beam of the radar. Typically, this is in the
order of 10 degrees. To avoid near field antenna coupling, a minimum distance of 2.5 m (6 ft) between the
radar antenna and the LT-3130 Antenna Unit must be obeyed. Figure 13 is illustrating how the LT-3130
Antenna Unit should be mounted to avoid interference from radars.

Radar

>1.0m

Figure 13: LT-3130 Antenna Unit (avoid the radar beam)

IMPORTANT: Failing to obey the specified installation conditions will void the warranty. However,
depending on the specific radar frequency and power level, the separation distance
between the radar and the LT-3130 Antenna Unit may be reduced, with no impact on the
antenna performance. The performance of the LT-3130 Antenna Unit should be validated
after the LT-3100S GMDSS system is installed.
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The LT-3130 Antenna Unit must be mounted minimum 1 m from MF-HF, VHF, and UHF antennas.

>1lm

v

A

MF-HF, VHF, UHF -/

Figure 14: LT-3130 Antenna Unit (separation to MF-HF, VHF, and UHF antennas)

NOTE: The LT-3130 Antenna Unit must be installed with a 360° clear view of the sky. However,
minor obstructions such as a mast will not degrade the antenna performance severely if a
separation distance is kept larger than 15 times the diameter of the obstruction.

Obstruction
LT-3130

d=15xw

v
g

A

Figure 15: LT-3130 Antenna Unit (separation distance to
minor obstructions)

The LT-3130 Antenna Unit must be mounted using one of the mounts listed in Mounts on page 4
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The LT-3130 Antenna Unit must be mounted with free line of sight to the Iridium satellites for best possible
performance. The best location will typically be at the top of the lantern mast, where there are no
obstructions blocking the Iridium satellite link. The LT-3130 Antenna Unit is designed to maintain a
communication link to the Iridium satellites in all weather conditions, see Table 2.

NOTE:

Extreme Ship Motion Values & Clear View Angles Below the Horizontal Plan

Motion Maximum | Iridium Satellite Clear View Angle Below the
Direction | Amplitude Acq. Horizontal Plan
Roll +30° +8° -22°
Pitch +10° +8° -2°

Table 2: LT-3130 AU Roll and Pitch Clear View Angles (below the horizontal plan)

Figure 16: LT-3130 AU Installation (roll: clear view angle below the horizontal plan)

Roll

The LT-3130 Antenna Unit must be mounted with a -22° clear view angle below the
horizontal plan (port and starboard directions), where no obstructions must block the
Iridium satellite signal, to maintain full functionality under extreme roll conditions. Also,
the upper hemisphere must also be without any blockages to the Iridium satellites.

Lars Thrane A/S
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Pitch

Figure 17: LT-3130 AU Installation (pitch: clear view angle below the horizontal plan)

NOTE: The LT-3130 Antenna Unit must be mounted with a -2° clear view angle below the
horizontal plan (fore and after directions), where no obstructions must block the Iridium
satellite signal, to maintain full functionality under extreme pitch conditions. Also, the
upper hemisphere must be without any blockages to the Iridium satellites.

IMPORTANT: For best possible performance of the LT-3100S GMDSS system, the LT-3130 Antenna Unit
must have free line of sight to the Iridium satellites as illustrated in Figure 16 and in Figure
17 (clear view angle below the horizontal plan). In order to have the best possible
performance, also in an emergency situation, obstructions should be below the marked
lines of these two illustrative figures.
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Coexisting with Inmarsat L-band
It is possible to install the LT-3100S GMDSS system onboard a vessel that already has Inmarsat C equipment
installed.

It is important to note that the LT-3130 Antenna Unit must be mounted below the Inmarsat C antenna with
a minimum distance of 1 m and below an angle of minimum 15° when coexistence is required.

Practical use of the LT-3100S GMDSS system during Alpha and Beta Sea trials, installed onboard vessels
with Inmarsat equipment, has not revealed any degradation in system performance.

The LT-3100S GMDSS system will continuously try to deliver the Iridium GMDSS Safety Services e.g.,
Distress Alert and Safety Messaging in a situation where the LT-3100S GMDSS system may experience
degradation or loss of satellite signal. Whenever the satellite signal is back again, the terminal will resume
and finalize the requested Safety Service to provide the highest level of safety for the crew.

Survival distances:

Mount the LT-3130 Antenna Unit at a minimum distance of 1 m from an Inmarsat C antenna.
Mount the LT-3130 Antenna Unit at a minimum distance of 3 m from an Inmarsat Fleet Broadband
antenna.
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LT-3140S Interface Unit

The LT-3140S Interface Unit is designed for indoor mounting and is connected directly to the LT-3110S
Control Unit via an Ethernet cable. The LT-3140S Interface Unit specifications are available in App. H -
Specifications on page 252.

Figure 18: LT-3140S Interface Unit (with front cover).

The LT-3140S Interface Unit without front cover is illustrated in Figure 41 on page 40.

The LT-3140S Interface Unit front cover can be removed by pushing on both sides of the front cover,
marked with the text ‘Open’ and press the front cover upwards (hold tight to the backplate, if the unit is
not mounted).

Once, the LT-3140S Interface Unit front cover has been removed, the LT-3140S Interface Unit can be flush
mounted on a surface. Use all four screw holes (every corner) of the backplate, to fasten the unit
sufficiently.

The LT-3140S Interface Unit interfaces are described in LT-3140S Interface Unit on page 40.
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LT-3150S Alarm Panel

The LT-3150S Alarm Panel is designed for indoor mounting and connected to the LT-3140S Interface Unit
via a proprietary 4-wire CAN cable. The LT-3150S Alarm Panel specifications are available in App. H -
Specifications on page 252.

Figure 19: LT-3150S Alarm Panel

The LT-3150S Alarm Panel consists of the following human interface functions: DISTRESS button, DIM
button, and speaker. The LT-3150S Alarm Panel is delivered with a 25m cable attached to the unit.

The wire designation of the LT-3150S Alarm Panel is described in Table 3. The LT-3150S Alarm Panel can
only be connected to the LT-3140S Interface Unit.

IMPORTANT: See Distress Alert & Distress Call on page 80 for operation of the DISTRESS button and

LT-3150S AP Interconnect Details
Wire Color Wire Designation
White VCC
Yellow CAN+
Green CAN-
Brown GND

Table 3: LT-3150S Alarm Panel (interconnect details)

activation of Distress Alert and Distress Call.
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The LT-3150S Alarm Panel must be flush mounted. A flush mount is delivered together with the LT-3150S

Alarm Panel. The LT-3150S Alarm Panel with the flush mount is illustrated in Figure 20.

Figure 20: LT-3150S Alarm Panel (back view)

The LT-3150S Alarm Panel can be released from the flush mount by using a release tool as illustrated in
Figure 21 and Figure 22.

Figure 21: LT-3150S Alarm Panel (release tool)

Figure 22: LT-3150S Alarm Panel (release tool)
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LT-3160S Printer Adapter

The LT-3160S Printer Adapter is designed for indoor mounting and connected to the LT-3140S Interface
Unit via a proprietary 4-wire CAN cable. The LT-3160S Printer Adapter specifications are available in App. H
- Specifications on page 252.

Figure 23: LT-3160S Printer Adapter

The LT-3160S Printer Adapter is interfacing to a GMDSS printer, using the Centronics interface, 36 pins (IEEE
Std 1284-2000, 1284-B receptacle connector). The LT-3160S Printer Adapter is delivered with a 25m cable
attached to the unit.

The wire designation of the LT-3160S Printer Adapter is described in Table 4. The LT-3160S Printer Adapter
can only be connected to the LT-3140S Interface Unit.

LT-3160S PA Interconnect Details
Wire Color Wire Designation
White VCC
Yellow CAN+
Green CAN-
Brown GND

Table 4: LT-3160S Printer Adapter (interconnect details)

The list of GMDSS printers supported and tested are available in GMDSS Printers on page 180.
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SSAS Alert & Test Buttons

This section will provide requirements for the placement and installation of the SSAS Alert and SSAS Test
buttons. The LT-3100S GMDSS System is supporting up to 3 x SSAS Alert buttons and 1 x SSAS Test button
connected via the LT-3140S Interface Unit.

Figure 25: SSAS Alert button Figure 24: SSAS Test button

This manual describes the following SSAS details:

e Installation of the SSAS Alert and Test buttons (this section)

e Wiring and button layout, see SSAS (SSAS Alarm 1 to 3 & SSAS Test) on page 43
e SSAS functionality, see Ship Security Alert System (SSAS) on page 181

e Web server configuration of SSAS, see SSAS on page 201

Placement of the SSAS Alert & Test buttons

The SSAS Alert and Test buttons must be installed accordingly to the IMO requirements on covert
installation and operation: “The system is intended to allow a covert activation to be made which alerts the
competent authority ashore and does not raise an alarm on board ship nor alert other ships”. The SSAS Alert
and SSAS Test buttons must be hidden away. It is a requirement to have at least two covert activation
points (SSAS Alert buttons), whereas one of these must be installed on the navigational bridge, the other
one can be installed in other locations. The SSAS Test button should be installed close to one of the SSAS
Alert buttons to make testing easier. Consider the installation position of the SSAS Test button for easy
access for the crew to perform regularly testing of the SSAS functionality. Also, consider the placement of
the SSAS Test button as this button will be lit under normal operational conditions and may disturb the
night sight on the bridge.

Installing the SSAS Alert & Test Buttons
The SSAS Alert and SSAS Test buttons must be installed following these step-by-step instructions:

1. Drill a 16mm hole where the button is to be installed (maximum thickness 5 mm)

Figure 26: Install SSAS Alert & SSAS Test button (1 of 3)
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2. The cable must be routed through the hole. Make sure that the mounting nut and heat-shrink
(@19.2 x 55 mm) is placed on the back of the hole

Figure 27: Install SSAS Alert and Test button (2 of 3)

3. The mounting nut must be fastened to secure the push button actuator to the plate

Bend the cable under the heat-shrink for optimal cable relief before pulling the heat-shrink over

the push button actuator towards the plate (covering the push button actuator and optionally the
mounting nut)

Figure 28: Install SSAS Alert and Test button (3 of 3)

5. Apply heat to the heat-shrink for best possible protection of the SSAS Alert or SSAS Test button

NOTE: The SSAS Alert button (incl. 50m cable) and the SSAS Test button (incl. 50m cable) must be
purchased from Lars Thrane A/S. Also, a SSAS kit for the LT-3100S GMDSS System is
available, including: 1 x LT-3140S Interface Unit, 2 x SSAS Alert button (incl. 50m cable), and
1 x SSAS Test button (incl. 50m cable), see SSAS parts on page 4.

Lars Thrane A/S www.thrane.eu
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Pole Mount (1.5” pipe, 38.8 mm), Antenna Unit
The Pole Mount (1.5” pipe, 38.8 mm), Antenna Unit is illustrated in Figure 29 to Figure 31.

Figure 29: Pole Mount (1.5” pipe, 38.8 mm), Antenna Unit

Pole mount installation procedure:

Feed the coaxial cable through the pole mount

Fasten the coaxial cable to the LT-3130 Antenna Unit (N connector)

Apply self-volcanic tape on the N connector and cable to protect against saltwater and corrosion
Screw the pole mount (clockwise) on the LT-3130 Antenna Unit, and fasten the antenna lock pinot
screw, as illustrated in Figure 31 (max torque = 1.2 Nm)

5. The LT-3130 Antenna Unit and pole mount can now be mounted on the 1.5” pipe. Fasten the three
pole lock pinot screws, as illustrated in Figure 30 (max torque = 4.5 Nm)

PwnhpR

NOTE: Remember to fasten the antenna lock pinot screw (1.2 Nm) after the pole mount and
antenna unit have been screwed together.

NOTE: The Pole Mount (1.5” pipe, $38.8 mm), Antenna Unit interfaces to a tube of maximum 1.5”
(38.8 mm), measured outer diameter.
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M4x8 Hex Socket Set Screw A4 Tuflok
Hex key size 2 mm
Torque max. 1,2 Nm (Antenna lock)

3x M6x12 Hex Socket Set Screw A4 Tuflok
Hex key size 3 mm

N\
Torque max. 4,5 Nm (Pole lock) h

1.5 Inch Pole Mount
Black Anodized

Figure 30: Pole Mount (1.5” pipe, #38.8 ] L
mm), Antenna Unit Figure 31: Pole Mount (1.5” pipe, #38.8
mm), Antenna Unit

NOTE: The Pole Mount (1.5” pipe, $38.8 mm), Antenna Unit only support a 1.5” pipe. The pinot
screws (antenna and pole lock) torques are specified in Figure 30 and Figure 31. The pole
mount is made of milled aluminum (anodized). The pinot screws are made of A4 stainless
steel.

Lars Thrane A/S
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Pole Mount (2.0” pipe, 53.0 mm), Antenna Unit
The Pole Mount (2.0” pipe, #53.0 mm), Antenna Unit is illustrated in Figure 32 to Figure 34.

Yoo oA

Figure 32: Pole Mount (2.0” pipe, 3#53.0 mm), Antenna Unit.

Pole mount installation procedure:

Feed the coaxial cable through the pole mount

Fasten the coaxial cable to the LT-3130 Antenna Unit (N connector)

Apply self-volcanic tape on the N connector and cable to protect against saltwater and corrosion
Screw the pole mount (clockwise) on the LT-3130 Antenna Unit, and fasten the antenna lock pinot
screw, as illustrated in Figure 34 (max torque = 1.2 Nm)

5. The LT-3130 Antenna Unit and pole mount can now be mounted on the 2.0” pipe. Fasten the three
pole lock pinot screws, as illustrated in Figure 33 (max torque = 4.5 Nm)

PwNPRE

NOTE: Remember to fasten the antenna lock pinot screw (1.2 Nm) after the pole mount and
antenna unit have been screwed together.

NOTE: The Pole Mount (2.0” pipe, #53.0 mm), Antenna Unit interfaces to a pipe of maximum 2.0”
(53.0 mm), measured outer diameter.
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Hex key size 3 mm
Torque max. 1,5 Nm (Antenna lock)

Hex key size 3mm I
Torque max. 4,5 Nm (Pole lock)

Figure 33: Pole Mount (2.0” pipe, #53.0

Figure 34: Pole Mount (2.0” pipe, #53.0 mm),
mm), Antenna Unit. Antenna Unit.

NOTE: The Pole Mount (2.0” pipe, #53.0mm), Antenna Unit only supports a 2.0” pipe. The pinot
screws (antenna and pole lock) torques are specified in Figure 33 and Figure 34. The pole
mount is made of milled aluminum (anodized). The pinot screws are made of A4 stainless
steel.

Lars Thrane A/S
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Interfaces

LT-3110S Control Unit
This section will describe all the external interfaces from the LT-3110S Control Unit.
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Figure 35: LT-3110S Control Unit (back view)

DC input (PWR)

The LT-3100S GMDSS system is designed to be used on 12 VDC and 24 VDC power buses (nominal). External
DC power to the LT-3100S GMDSS system is provided by connecting the proprietary 91-102118 Power
Cable, 3m - delivered by Lars Thrane A/S. The power connector is mounted on the back side of the LT-
3110S Control Unit and marked ‘PWR’, see Figure 35.

The power source for the LT-3100S GMDSS System must comply with the GMDSS regulations and the
associated standards, minimum is compliance to IEC 60945 (2002). The power source to LT-3110S Control
Unit and the LT-3140S Interface Unit must be connected to the main and emergency source of power as
required by SOLAS reg 11-1/42 or /43, and a battery backup system. When extending the power supply
cables the positive (+) and the negative (-) must be installed closely together in order to keep the cable
inductance low.

NOTE: Make sure to use a galvanic isolated power supply as illustrated in Galvanic Isolated Power
Supply on page 50.

NOTE: The input voltage range is: 12-24 VDC (2.2-1.7 A). The LT-3110S Control Unit DC input
connector and circuit is protected and certified for reverse polarity protection.

NOTE: The LT-3130 Antenna Unit operational low temperature is:
-30°C (-22°F) when using 12 VDC input power on the LT-3110S Control Unit
-40°C (-40°F) when using 24 VDC input power on the LT-3110S Control Unit
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NOTE: The DC input power source must be connected to a battery backup system (requirement
for all SOLAS vessels). The power source and battery backup system are not provided by
Lars Thrane A/S.

NOTE: It may be noted that for vessels without an emergency source of power it may be possible

to install the LT-3100S GMDSS system, if the capacity of the reserve source (battery
backup) is at least 6 hours.

NOTE: A new power connector (4-pole) has been introduced with the LT-3110S Control Unit. This
new power connector requires the new 91-102118 power cable, 3m from Lars Thrane A/S.
Use only the 91-102118 power cable, 3m delivered by Lars Thrane A/S.

NOTE: The LT-3110S Control Unit must be connected to the power supply using a 15 A circuit
breaker. See Galvanic Isolated Power Supply on page 50.

Chassis ground (GNDC)
The chassis ground connector is placed on the back side of the LT-3110S Control Unit and marked with
‘GNDC’, see Figure 35 on page 30.
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GMDSS SIM card (SIM)

The LT-3100S GMDSS system requires a GMDSS SIM card to be operated with the Iridium® satellite
services. The Iridium® GMDSS SIM card must be bought from one of the official Iridium® GMDSS Service
Providers. A list of Iridium® GMDSS Service Providers can be found at the Iridium® website:
https://www.iridium.com (select ‘Services’, and hereafter ‘Iridium GMDSS'’).

The GMDSS SIM card must be inserted in the LT-3110S Control Unit behind the rubber dust cover. Make
sure that the LT-3110S Control Unit is powered off before opening the rubber dust cover. When the GMDSS
SIM card is properly inserted in the slot, and the rubber dust cover is secured, the LT-3110S Control Unit
can be powered up. The rubber dust cover is illustrated in Figure 35 on page 30 and marked with ‘SIM’.

The following procedure must be followed when inserting, replacing, or removing the GMDSS SIM card:

Turn off the power to the LT-3110S Control Unit

Remove the rubber dust cover on the back side of the LT-3110S Control Unit

Slide the SIM card holder as illustrated with the arrows on the PCB print, to unlock

Open the SIM card holder and insert or remove the SIM card

Close the SIM card holder

Slide the SIM card holder as illustrated with the arrows on the PCB (opposite direction), to lock
Re-insert the rubber dust cover

Turn on power to the LT-3110S Control Unit

PNV AWM

NOTE: The LT-3110S Control Unit must be powered off when inserting, changing, or removing the
GMDSS SIM card. The GMDSS SIM card is hidden behind the rubber dust cover on the back
side of the LT-3110S Control Unit.

Figure 36 is illustrating an Iridium GMDSS SIM card. The format is Mini-SIM (2FF) 25 x 15 mm. The GMDSS
SIM card must be removed from the full-sized card carrier by breaking the Mini-SIM out. The full-sized card
carrier contains the MSISDN number, while the SIM card itself contains the ICCID.

Figure 36: Iridium GMDSS SIM card
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The GMDSS SIM card will be delivered from the Iridium GMDSS Service Providers (SP) together with the
essential information:

e  MSISDN number (the Iridium Mobile Subscriber ISDN number)
e |CCID
o Vessel Call Sign

IMPORTANT: During activation of the GMDSS SIM Card, the Iridium GMDSS Service Provider will request
vessel details (Vessel name, IMO number, MMSI number, etc.). This essential data must be
delivered correctly to the Iridium GMDSS Service Provider and will be validated upon
completing the Installation Wizard. If any of the data is not correct, then the Iridium
GMDSS Service Provider must be contacted and data must be corrected, before finalizing
the GMDSS installation and activation.

The GMDSS SIM card will be delivered with the SIM lock feature disabled. Thus, the LT-3100S GMDSS
system will be operational as soon as the GMDSS SIM card is inserted, and the Installation Wizard has been
completed. The activation of the LT-3100S GMDSS system, hereunder the Installation Wizard, is described
in further details in Activating the System on page 60.

NOTE: The GMDSS SIM card will be delivered with the SIM lock feature disabled. It is not possible
to activate the SIM lock, since it always must be possible to use the system as the primary
safety communication system.

Ethernet RJ45 (LAN)

The LT-3110S Control Unit has an Ethernet LAN (RJ-45) interface, supporting service & maintenance or
connection to the LT-3140S Interface Unit. The Ethernet interface can be used to access the built-in web
server, which is further described in Web server on page 188.

The LT-3110S Control Unit will automatically request and obtain an IP address when connected to a Local
Area Network (LAN) with a DHCP server (e.g. a router). If connecting the LT-3110S Control Unit directly to a
PC, then the two will automatically negotiate an IPv4 Link-Local address. The current IP address can be
found in the user interface display (Menu -> System -> Network: IP Address).

NOTE: LT-3100 GMDSS system is permitted to be connected to an IEC 61162 Ethernet network.
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Auxiliary (AUX)
The auxiliary connector is a 10-pin connector (male) mounted on the backside of the LT-3110S Control Unit
as illustrated in Figure 35 on page 30 and marked with ‘AUX’. The auxiliary connector contains the following
interfaces:

e RS-422 serial interface

e 2 xExternal (I/0)

The auxiliary connector pin out and auxiliary cable wire color and designation are illustrated in Figure 38,
Figure 37, and in Table 5.

Auxiliary (AUX) Cable
Pin No. | Wire Color Wire Designation
1 Black External Output
2 Brown External Output
3 Red RS-422 Z (output) Tx-
4 Orange RS-422 Y (output) Tx+
5 Yellow RS-422 A (input) Rx+
6 Green RS-422 B (input) Rx-
7 Blue External Input
8 Violet External Input
9 Gray Not Used
10 White RS422 (C) common
Figure 37: AUX cable (pin out) Table 5: AUX cable (wire color designation)
NOTE: Use only the 91-100768 Auxiliary Cable, 3m delivered by Lars Thrane A/S for connecting to

the auxiliary connector on the backside of the LT-3110S Control Unit. The Auxiliary Cable,
3m is an accessory part and must be ordered separately.

The LT-3110S Control Unit is supporting external ringer functionality on the Auxiliary (External I/0)
interface, which can be configured from the web server, see External I/0 on page 218.

The LT-3110S Control Unit is supporting GNSS, BAM, and MSI data on the Auxiliary (RS-422) interface,
which can be configured from the web server, see GNSS, BAM and MSI on page 219.

External Output and Input are further described on the next pages.
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RS-422 Circuit Diagram (LT-3110S CU - Aux connector)

Figure 39 shows the RSS-422 circuit diagram used for the LT-3110S Control Unit (Aux connector).

/ =
i LTC2864-1

a

i

<

HE

2

Hiz)

ik RX

iz ° :
i34 oS
|8 89
i T+ | &8
e ¥ &3
. . g
- 5
LTC2864-1

H COM

L

Figure 39: RS-422 Circuit Diagram for the LT-3110S CU

Interface Drive Capability as a Talker and Listener:
e A (Rx+), B (Rx-), Y (Tx+), Z (Tx-): -60V to +60V
e Short circuit protected
e Galvanic isolated up to 1500V
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External Output (External Ringer)

The LT-3100S GMDSS system support connection of an external speaker for incoming call notifications.
Connection of the external speaker must be completed as illustrated in Figure 40, incl. a relay. The
maximum voltage and current for the relay are documented on the figure. External Output (Pin 2) and
External Output (Pin 1) designation and wire colors are listed in Table 5 on page 34.

RELAY
B __________ |
LT-3100

External Ringer Interface Pin 2

a1 SPK1 DC C_)

External Ringer Pin 1

V(DC): max 48V

1(Q1): max 300mA

Output (Q1) is short and reverse
polarity protected

Figure 40: External /O (external ringer diagram)

NOTE: The External Ringer functionality must be configured using the web server, Configuration -
External I/0, see External I/O on page 218.

External Input
The LT-3100S GMDSS system is not supporting any functionality for the External I/O Input.

RS-422 (GNSS, BAM, and MSI)

The LT-3100S GMDSS system Auxiliary RS-422 (bi-directional) interface can be configured to support
different functions. The following functions are supported:

o GNSS (see GNSS sentences on page 176)
e BAM (see BAM sentences on page 177)
e MSI (see MSI sentences on page 178)

The RS-422 interface can be configured using the web server, see GNSS, BAM and MSI on page 219.
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N Connector (ANT)

The LT-3110S Control Unit has a N Connector (male) connector for the interface to the LT-3130 Antenna
Unit. The N connector interface is providing data communication and power to the antenna unit over a
coaxial cable. The N connector marked with ‘ANT’ is illustrated in Figure 35 on page 30.

NOTE: Do not connect or disconnect the antenna cable when the LT-3110S Control Unit is
powered.
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LT-3130 Antenna Unit

The LT-3110S Control Unit and the LT-3130 Antenna Unit must be connected using a coaxial cable. Both the
control unit and the antenna unit have a N connector (female) mounted. This section will specify the
requirements to the coaxial cable. The RF and DC requirements are specified in Table 6 and Table 7.

RF Coaxial Cable Requirements
Requirement Specification
Cable impedance 50Q
Maximum signal loss 45 dB/100 m @ 1.5 GHz

Table 6: RF Coaxial Cable Requirements

In most cases it will be the DC resistance that will determine the maximum length of the coaxial cable. It is
important to note that the input voltage of the control unit is important for the length of the coaxial cable
that can be used.

DC Coaxial Cable Requirements

Power Source Maximum DC Resistance
12 VDC 1.7Q
24 VDC 55Q

Table 7: DC Coaxial Cable Requirements

NOTE: The DC coaxial cable resistance that is listed in Table 7 and used to calculate the maximum
cable length is the sum of the DC inner conductor resistance and the DC outer conductor
resistance. Some data sheets are not providing enough information about the DC
resistance, in which cases, the cable manufacture must be approached to obtain this
information.

Lars Thrane A/S has calculated the maximum allowed cable lengths with two coaxial cables as illustrated in
Table 8. The two coaxial cables are FF195LSFROH (~RG-58) and FF400LSFROH (~¥RG-214/LMR400).

Maximum Coaxial Cable Length
Cable Type 12 VDC Supply 24 V/DC Supply
FF195LSFROH (4.9mm) 41 m 135m
FFA00LSFROH (10.3mm) 154 m 500 m

Table 8: Maximum coaxial cable length (cable examples)

The cable lengths calculated in Table 8 are obtained by using the maximum DC resistance [Q] from Table 7
and compare these maximum DC requirements with the actual DC resistance [Q/km] of the specific coaxial
cables. The FF400LSFROH and FF195LSFROX total DC resistance numbers are listed in Table 9 on page 39.
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The total DC resistance for the two cables (FF195LSFROH and FF400LSFROH) are:

Total DC Resistance (Inner and Outer Conductor)
Cable Type Inner Conductor DC Outer Conductor DC Total DC Resistance
Resistance [Q/km] Resistance [Q/km] [Q/km]
FF195LSFROH (4.9 mm) 249 15.8 40.7
FF400LSFROH (10.3 mm) 4.5 6.5 11

Table 9: Total DC resistance (cable examples)

IMPORTANT: If using a coaxial cable that is different to what is specified in this section (FF195LSFROH
and FF400LSFROH), then verify that the RF and DC coaxial cable requirements (Table 6 and
Table 7) are respected and calculate the maximum cable length as a function of the input
voltage and the total DC resistance. Contact Lars Thrane A/S to get assistance on selection
and acceptance of a specific coaxial cable.

NOTE: The LT-3110S Control Unit must be powered off when connecting or disconnecting the LT-
3130 Antenna Unit.
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LT-3140S Interface Unit

The LT-3140S Interface Unit is designed for indoor mounting and connected to the LT-3110S Control Unit
via an Ethernet cable. The LT-3140S Interface Unit specifications are available in App. H - Specifications on

page 252.
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Figure 41: LT-3140S Interface Unit

Cable strain relief must be used for securing all cables connected to the LT-3140S Interface Unit.

The LT-3140S Interface Unit interfaces and number of interfaces are listed in Table 10.

The LT-3140S Interface Unit must be used if connecting LT-3150S Alarm Panel, LT-3160S Printer Adapter,
SSAS Alert button, or SSAS Test button. The two RS-422 bi-directional interfaces can be used for GNSS,
BAM, and MSI, which is further described in Serial Interface (RS-422) on page 176 and the configuration in
the Web server on page 188. The LT-3110S Control Unit also has a RS-422 interface to support these
functions. The layout of the LT-3140S Interface Unit (incl. labels) is illustrated in Figure 42 on page 41.
Interface name and wire color descriptions are available on all interfaces to make the connection easy.

LT-3140S Interface Unit
Interface Number of Name
Interfaces
Ethernet 4 LAN1to4
RS-422 2 RS-422 1 and RS-422 2
SSAS 4 SSAS Alarm 1 to 3, and SSAS Test
CAN 4 Alarm Panel 1 to 3, and Printer Adapter
DC input 1 PWR (12 or 24 VDC input)
Chassis ground 1 GNDC (connect to vessel ground)

Lars Thrane A/S

Table 10: LT-3140S Interface Unit
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Figure 42: LT-3140S Interface Unit (with interface labels)

3 x spare Ethernet (LAN) interfaces are available on the LT-3140S Interface Unit to support future
information protocols. It is possible to service the LT-3100S GMDSS system by connecting an external PC to
one of these spare LAN ports (e.g., for software update of the system or downloading a diagnostic report).

NOTE:

NOTE:

NOTE:

NOTE:

Lars Thrane A/S

LT-3110S Control Unit must be connected to the LT-3140S Interface Unit ‘LAN 1’ port.
Otherwise, the LT-3110S Control Unit will not detect the LT-3140S Interface Unit.

LT-3100 GMDSS system is permitted to be connected to an IEC 61162 Ethernet network.

All RS-422 interfaces on both the LT-3110S Control Unit and LT-3140S Interface Unit are
compliant with IEC 61162-1, IEC 61162-2 and IEC 61162-450. BAM can only be activated on
a single RS-422 interface.

The LT-3140S Interface Unit must be connected to the power supply using a 5 A external
fuse.
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RS-422 (RS-422 1 & RS-422 2)

The RS-422 interfaces supported from the LT-3140S Interface Unit are shown in Table 11 and Table 12.

LT-3140S IU (RS-422 1) LT-3140S IU (RS-422 2)
Pin Connector Name Signal Designation Pin Connector Name Signal Designation
Rx+ RS-422 A (input) Rx+ RS-422 A (input)
Rx- RS-422 B (input) Rx- RS-422 B (input)
Tx+ RS-422 Y (output) Tx+ RS-422 Y (output)
Tx- RS-422 Z (output) Tx- RS-422 7 (output)
coM RS-422 (C) common CoM RS-422 (C) common

Table 11: LT-3140S IU (RS-422 1)

Table 12: LT-3140S IU (RS-422 2)

RS-422 Circuit Diagram (LT-3140S IU - RS-422 1 and RS-422 2)

Figure 43 shows the RSS-422 circuit diagram used for the LT-3140S Interface Unit (RS-422 1 and RS-422 2).
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Figure 43: RS-422 Circuit Diagram for the LT-3140S IU

Interface Drive Capability as a Talker and Listener:
e A (Rx+), B (Rx-),Y (Tx+), Z (Tx-): -60V to +60V
e Short circuit protected
e Galvanicisolated up to 1500V
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SSAS (SSAS Alarm 1 to 3 & SSAS Test)

The LT-3140S Interface Unit is supporting up to 3 x SSAS Alert buttons and 1 x SSAS Test button. The LT-
3140S Interface Unit must be used when wiring SSAS Alert and SSAS Test buttons for the LT-3100S GMDSS
System. The LT-3140S Interface Unit layout and marking of terminal blocks ‘SSAS Alarm 1’, ‘SSAS Alarm 2’,
‘SSAS Alarm 3’, and ‘SSAS Test’ is illustrated in Figure 42 on page 41.

SSAS Alert button (incl. 50m cable)

The SSAS Alert button will be delivered with 50m cable attached to the push button actuator. The cable
must be connected to the LT-3140S Interface Unit matching the wire colors, which are marked for each
SSAS Alert button (marked: SSAS Alarm 1, SSAS Alarm 2, and SSAS Alarm 3). During installation it must be
verified that the cable and wires are matching the documentation in this section.

Figure 45: SSAS Alert button (front)

SSAS Alert button

LT-31405 U e J;r:---x\
/3 4
) Yellow 4 2 white [== | ==\ Green
2 | (GND) 1 l |
- Brown/White \= | =/ Yellow
£ Green NC NO cio ,/j
g (|n) \ e |
g Brown O
“ (Out) 3 |White| 1 Back view
Figure 46: SSAS Alert button wiring diagram Figure 47: SSAS Alert button (back)

Interface protected:
e Short circuit protected
e ESD protected
e DCvoltage protected (+45 VDC)
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SSAS Test button (incl. 50m cable)

The SSAS Test button will be delivered with 50m cable attached to the push button actuator. The cable
must be connected to the LT-3140S Interface Unit matching the wire colors, which are marked for the SSAS
Test button (marked: SSAS Test). During installation it must be verified that the cable and wires are
matching the documentation in this section.

Figure 48: SSAS Test button (front) Figure 49: SSAS Test button (back)
LT-31405 IU SSAS Test button White
Brown /- ? T~
(V?C) 1 I a Yellow I,-’ é | éu\ Green
‘anj \z\é)hnéi N Q .I'._ c=3 1| I:::IJI_,-I|
u .
5 NO | \—T"
A Green 1 LED b
(In) Brown
Yellow X 2| b
(GND) Back view

Figure 50: SSAS Test button wiring diagram Figure 51: SSAS Test button (back)

Interface protected:

e Short circuit protected
e ESD protected
e DCvoltage protected (45 VDC)

NOTE: The SSAS functionality is further described in Ship Security Alert System (SSAS) on page 181.
The configuration of the SSAS is described and illustrated in the web server, configuration,
SSAS on page 201.
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DC input (PWR)

The LT-3140S Interface Unit is designed to be used on 12 VDC and 24 VDC power buses (nominal). External
DC power to the LT-3140S Interface Unit is provided by connecting a DC cable (plus/minus), incl. crimp
tubes, to the DC input power connector. The power connector on the LT-3140S Interface Unit is marked
with ‘PWR’. All connectors on the LT-3140S Interface Unit are hidden below a front cover as illustrated in
Figure 18 on page 20.

The power source for the LT-3100S GMDSS System must comply with the GMDSS regulations and the
associated standards, minimum is compliance to IEC 60945 (2002). The power source to LT-3110S Control
Unit and the LT-3140S Interface Unit must be connected to the main and emergency source of power as
required by SOLAS reg 11-1/42 or /43, and a battery backup system. When extending the power supply
cables the positive (+) and the negative (-) must be installed closely together in order to keep the cable
inductance low.

NOTE: Make sure to use a galvanic isolated power supply as illustrated in Galvanic Isolated Power
Supply on page 50.

NOTE: The input voltage range is: 12-24 VDC (0.7-0.4 A). The LT-3140S Interface Unit DC input
connector and circuit is protected and certified for reverse polarity protection.

NOTE: The DC input power source must be connected to a battery backup system (requirement
for all SOLAS vessels). The power source and battery backup system are not provided by
Lars Thrane A/S.

NOTE: It may be noted that for vessels without an emergency source of power it may be possible

to install the LT-3100S GMDSS system, if the capacity of the reserve source (battery
backup) is at least 6 hours.

NOTE: The LT-3140S Interface Unit must be connected to the power supply using a 5 A circuit
breaker. See Galvanic Isolated Power Supply on page 50.

Chassis ground (GNDC)
The chassis ground connector is placed underneath the front cover of the LT-3140S Interface Unit and
marked with ‘GNDC, see Figure 41 on page 40.

IMPORTANT: Only DCinput power: 12 to 24 VDC must be applied on the LT-3140S Interface Unit. Crimp
tubes on the DC power cable must be used.
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Power Consumption

The LT-3100S GMDSS system is powered from 12 VDC or 24 VDC power source. This section will provide
power consumption details for maximum power consumption and typical average power consumption to
be used for calculating the back-up battery capacity, which is a requirement for GMDSS equipment
onboard SOLAS vessels.

Maximum

The LT-3100S GMDSS system maximum power consumption is listed in Table 13 and in Table 14. The
maximum power consumption is calculated with activity on all interfaces. The LT-3130 Antenna Unit has a
built-in heater, which is activated only when the 24 VDC input power source is available.

24 VDC Maximum Power Consumption (Watt)
System Unit Power [W]
LT-3110S CU 40.8
LT-3140S IU 10.0
Total Power (maximum) 50.8

Table 13: Maximum Power Consumption (24 VDC input)

12 VDC Maximum Power Consumption (Watt)

System Units Power [W]
LT-3110S CU 26.4
LT-3140S 1U 10.0
Total Power (maximum) 36.4

Table 14: Maximum Power Consumption (12 VDC input)

The coaxial cable length is an adding factor to the total power consumption of the system. A short coaxial
cable will add approximately ~0 W to the total power consumption. Whereas a coaxial cable with a
maximum length will add ~16 W (24 VDC input) and ~10 W (12 VDC input) to the total power consumption.
The supported coaxial cable lengths for the LT-3100S GMDSS system are described in LT-3130 Antenna Unit
on page 38.
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Power Consumption

Average (transmission/reception)
The average power consumption for the LT-3100S GMDSS system is listed in Table 15 and Table 16. These
power consumption numbers must be used for calculating the battery capacity for GMDSS equipment in

accordance with the respective IMO resolution and guidelines.

24 VDC Typical Average Power Consumption (Watt)

System Units Transmission [W] Reception [W] Comments
LT-3110S CU 37.8 37.8 | Maximum cable length.
LT-3140S IU 7.0 7.0
Total Power (average) 44.8 44.8

Table 15: Average Power Consumption (24 VDC)

12 VDC Typical Average Power Consumption (Watt)

System Units Transmission [W] Reception [W] Comments
LT-3110S CU 23.4 17.4 | Maximum cable length.
LT-3140S IU 7.0 7.0
Total Power (average) 30.4 24.4

NOTE:

Table 16: Average Power Consumption (12 VDC)

The average power consumption (transmission/reception) is illustrated with maximum

coaxial cable length used in Table 15 and Table 16. Using a shorter coaxial cable, will
significantly reduce the total power consumption as illustrated in Table 17.

Example: Typical Average Power Consumption 24 VDC (Coaxial Cable FF400LSFROH - 25 to 500m):

This example is illustrating the typical average power consumption for a LT-3100S GMDSS system (Vs = 24
VDC), where 25 to 500m coaxial cable (FF400LSFROH) is listed. The LT-3100S GMDSS system is including the

24 VDC Typical Average Power Consumption (Watt)

Cable Length Transmission [W] Reception [W] Comments
25m ~30.0 ~30.0
50m ~31.0 ~31.0
100m ~33.0 ~33.0
200m ~35.0 ~35.0
500m ~45.0 ~45.0 | Maximum cable length.

Table 17: Example of Typical Average Power Consumption (24 VDC)

LT-3140S Interface Unit.

Lars Thrane A/S
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DC Isolation Resistance and Chassis Ground

The LT-3100S GMDSS system must be installed properly with respect to DC isolation resistance and chassis
ground. Wrong installations can lead to DC isolation issues (low Ohm meter measuring) on board the vessel
and equipment damages. This section will provide details about installation precautions, which must be
followed.

LT-3110S Control Unit (back view) with an upscaled power connector are illustrated in Figure 52. The
Chassis ground (GNDC) must be connected sufficiently to the vessel ground. 91-102218 Power Cable, 3m
must be used to connect the LT-3110S Control Unit to the vessel 12 or 24 VDC power source. DC isolation
resistance measured on a disconnected LT-3110S Control Unit between GNDC and VDC (-) > 50 MQ.

Chassis Ground
(GNDC) .,

@ © © ©

Figure 52: LT-3110S Control Unit (VDC(+), VDC(-), and GNDC)

The LT-3130 Antenna Unit (bottom view) is illustrated in Figure 53. Chassis ground (GNDC) on the LT-3130
Antenna Unit is defined as the mechanics (connected to the mounts).

"/ Chassis Ground
(GNDC)
VDC ()

Figure 53: LT-3130 Antenna Unit (VDC(+), VDC(-), and GNDC)
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DC isolation resistance measured on a disconnected LT-3130 Antenna Unit between GNDC and VDC (-) > 50
MQ. VDC (-) and VDC (+) is respectfully the N connector thread and the N connector center conductor.
Figure 54 is illustrating the LT-3100S GMDSS system consisting of LT-3110S Control Unit, LT-3130 Antenna
Unit, and the coaxial cable connecting these two units.

LT-3130 Antenna Unit

Mechanics: Vessel Chassis Ground (GNDC)
LT-3130 Antenna Unit N-Conn. center conductor: VDC (+)
N-Conn. thread nut: VDC (-)

Coaxial Cable
Shield: VDC (-)
Center conductor: VDC (+)

—
ANT LT-3110S Control Unit
N-Conn. center conductor: VDC (+)

LT-3110S Control Unit N-Conn. thread nut: VDC (-)

PWR (red wire): Vessel VDC (+)
PWR (black wire): Vessel VDC (-)
GNDC: Vessel Chassis Ground

GNDC PWR

+ -
Vessel Chassis Ground Vessel 12 - 24 VDC

Figure 54: Definitions of VDC (+), VDC (-), and GNDC

It is important that the coaxial cable, connected to both the LT-3110S Control Unit and LT-3130 Antenna
Unit, is not grounded in any of the ends. Do not connect the coaxial cable shield to vessel ground. The
coaxial cable N connector must only be connected directly to the N connector of the two units.

NOTE: Make sure that the LT-3130 Antenna Unit is connected sufficiently to vessel ground. Also,
make sure that the N connector on the LT-3130 Antenna Unit, VDC (-) is not connected to
the LT-3130 Antenna Unit mechanics, GNDC. It is important to adhere to this requirement
so as not to get a bad DC isolation resistance.
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Galvanic Isolated Power Supply

Use an IEC 60945 approved AC/DC or DC/DC galvanic isolated power supply for the LT-3100S GMDSS
system (LT-3110S Control Unit and LT-3140S Interface Unit). The galvanic isolated power supply must be
used to protect the LT-3100S GMDSS. It is also possible to use a Battery as a power supply, but it must be
connected to a galvanic isolated charger.

AC/DC Galvanic Isolated Power Supply
Connection of an AC/DC galvanic isolated power supply is illustrated in Figure 55.

LT-3110S Control Unit

20A
= Circuit Breakerm
15A I
+ -
12-24 VDC

AC/DC
Galvaniclsolated | Battery
— back-up

AC
mains

Figure 55: AC/DC Galvanic Isolated Power Supply

DC/DC Galvanic Isolated Power Supply
Connection of an DC/DC galvanic isolated power supply is illustrated in Figure 56.

LT-3110S Control Unit

20A
- Circuit Breakerm
15A |
+ -
12-24 VDC

DC/DC
Galvanic Isolated Battery
—  back-up

L [
- DC
mains

Figure 56: DC/DC Galvanic Isolated Power Supply
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Battery Power Supply with AC/DC Galvanic Isolated Charger
Connection of 12-24 VDC battery connected to a galvanic isolated AC/DC Charger is illustrated in Figure 57.

Lars Thrane A/S

LT-3110 Control Unit

20A
= Circuit Breakerm
15 A
| 1
+ - + -
Battery AC/DC
12-24 VDC Charger
Galvanic
Isolated

1

I
- AC
mains

Figure 57: Battery Power Supply
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User Interface (Ul)

The LT-3100S GMDSS system is controlled from the LT-3110S Control Unit, which is the interface for
operating and configuring the system. The control unit has a 4.3” TFT-LCD display, supporting day and night
modes. The layout of the display and buttons are illustrated in Figure 58.
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DISTRESS
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Figure 58: Control Unit (front view) - user interface display and buttons.

The control unit buttons, functions and features, are described in the following groups:

e Power & DIM button: The power button can restart the system by pressing the button for 5
seconds. A pop-up box will show the action, and a counter will count down until the system is
powered off. If the external power source to the system is re-powered, then the system will power
on automatically. To activate the DIM functionality, short press the Power & DIM button. Short
press (1 < s); brightness level will change between 7 levels. Long press (= 1 s); will change the
display mode. The display brightness level and display mode can be changed from the menu as well
(MENU -> Settings -> Display).

e DISTRESS button: Lift the red lid and press the DISTRESS button for a minimum of 3 seconds to
activate a Distress. A Distress Activated window will be visible as soon as a Distress has been
activated via the DISTRESS button.

o Off-hook button: The button is illustrated with a green colored handset. The function of the off-
hook button is to activate a call, if the dialed number is available in the display or a contact is
selected in the Contacts or Call History. The off-hook button can also be used to accept an incoming
call. The alternative to use the off-hook button is to lift the handset out of the cradle. If the off-
hook button is used and the handset remain in the cradle, the phone audio will be available in the
control unit speaker. The microphone is muted, if the handset remains in the cradle - indicated with
an icon in the status bar.

e On-hook button: The button is illustrated with a red colored handset. Pressing the on-hook button
will terminate an active call.

e MENU / BAM button: The MENU button is used to open the main menu. The BACK, Navigation
(arrows), and ENTER buttons are used to navigate in the menu. Press the MENU button to exit the
menu from anywhere in the menu tree (instead of multiple BACK button presses). Long press (> 1s)
the MENU / BAM button and the BAM Alert List will be shown.
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o Soft keys buttons: Three soft keys are available in the bottom of the display. The soft keys are used
for different purposes and their functions will change in the operation modes of the system.

e Navigation buttons: The navigation buttons (BACK, arrows, and ENTER) are used for navigation
purposes in the menu layout. In context of user input or when making selections, the BACK button
will erase input or cancel editing respectfully, the ENTER button will end input or apply selection
respectfully.

e Numeric Keypad buttons: The numeric keypad buttons, the '*' button, and the '+' button can be
used for entering digits, letters and special characters. Depending on context, pressing one button
in rapid succession (< 1s) will cycle through a selection of letters, digits and/or special characters
(e.g. when entering a phone number, pressing the '*' character twice in succession will result in one
'+' character and not two '*' characters).

An icon in the status bar will show the current input mode, indicating which characters can be
cycled - if any. In text mode, the '#' key is used to change between capital and lowercase letters.
While the DIM / Brightness pop-up is visible it is possible to use the keypad buttons to adjust the
brightness.

Display

UTC: 2020-11-26 1415
POSN: 55°49.153N 012°29.290F "III :lL Status bar

- View area

LT-3100S GMDSS System

Safety Call MSI Safety Message } Soft keys

Figure 59: LT-3110S Control Unit (display sections)

The display contains three sections as illustrated in Figure 59: Status bar, view area and soft keys.

The essential system status and system notifications are shown in the status bar, which is always present.

The view area contains the active view. The active view is changed by navigating the Ul using the MENU
and navigation buttons. The text and function of the soft key’s changes dynamically with the active view.
The soft keys can also change without changing view depending on the activity in the active view.

The Recommended viewing distance is 68 cm, at which all data is readable under all light conditions.

The general level of the brightness can be varied through 7 steps from 5 cd/m? up to 560 cd/m? on white
background in “Day mode”. The display also has a “Night mode” (inverted graphics) with additional 7 steps.
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It has been verified through measurements that dense text information areas on black background emits
light equivalent to 1 cd/m?2. All measurements through all light levels in the two modes demonstrates a
minimum contrast level of 350:1.
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The status bar has a dedicated section for presenting time and position and 7 slots for system status icons.

Time & Position Slot
7 6 5 4 3 2 1

“UTC: 20191127 14:08 ol B4 )
PosN:ss-as.1so otzzsasie L o A =8 aill

Figure 60: LT-3110S Control Unit (status bar)

NOTE: The status bar contains a flashing square in the upper left corner to verify that the display
never freezes, see Figure 60 on page 55. The flashing square is always visible on the display.
The square is not illustrated on other figures throughout this manual.

Each slot shows the status of one function or group of functions. If a group of functions in a slot has more
than one active icon, the slot will continuously take turn showing one icon at a time for a few seconds
before cycling to the icon of the next function.

Network Status - Slot 1

x The LT-3100 system has no satellite signal and is not registered on the
Iridium® Network.

The LT-3100 system has satellite signal = 0 and is registered on the
Iridium® Network.

The LT-3100 system has satellite signal = 1 and registered on the
] Iridium® Network.

I The LT-3100 system has satellite signal = 5 and registered on the
-III Iridium® Network.

Table 18: LT-3110S Control Unit - status bar (network status)
Iridium Service - Slot 2

‘. Active voice call or off-hook mode.

G An external (SIP) phone is in an active voice call.

t‘; Voice service unavailable due to an unspecified error

T¢, There is an active data connection.

Table 19: LT-3110S Control Unit - status bar (Iridium service)
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Notifications - Slot 3

P There are one or more missed calls.

E There are one or more unread MSI messages, Safety Messages, SMS or
E-mail messages.

Table 20: LT-3110S Control Unit - status bar (notifications)

Audio - Slot 4

I/E{ The microphone on the handset is muted.

Table 21: LT-3110S Control Unit - status bar (audio)

Input Mode - Slot 5

1 23 The numeric keypad can be used to enter a phone number or numeric
—_— number.

Ab[ The numeric keypad can be used to enter text. The first letter of a
—_— sentence will be in upper case.

b The numeric keypad can be used to enter text. All letters will be in lower
u case.

.ﬂiBC The numeric keypad can be used to enter text. All letters will be in upper
— case.

Table 22: LT-3110S Control Unit - status bar (input mode)

Miscellaneous Functions - Slot 6

b 4 The Tracking service is enabled and in periodic mode or enabled and in
* manual mode currently sending a report.

Table 23: LT-3110S Control Unit - status bar (miscellaneous functions)
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BAM Status - Slot 7

I‘ Active - unacknowledged warning

5" Active - silenced warning

Active - acknowledged warning

+ Active - responsibility transferred warning

v 4 Rectified - unacknowledged warning

l Active caution

Table 24: LT-3110S Control Unit - status bar (BAM status)
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User Interface (Ul)

Menu System

The LT-3100S GMDSS system main menu is opened by pressing the MENU button on the keypad. The user
will be presented with a layout as illustrated in Figure 61.

Lars Thrane A/S

UTC: 2020-11-26 1403
POSN: 55°49.153N 012°29.290E

MSI Messages

Safety Contacts
Safety Messages
MSI Schedule
MSI Settings

Figure 61: LT-3110S Control Unit (MENU layout)

MENU / Submenu Layout

Submenus

Entries

GMDSS

MSI Messages
Safety Contacts
Safety Messages
MSI Schedule
MSI Settings
Distress Settings
Position Settings
Printer Settings
Location Information
SES Information
Terminal Test

Phone

Contacts
SMS

Call History
Data History
Phone Usage

Settings

Audio

Display

Date & Time
Reset Options

System

BAM Alerts
Network
Tracking

SIP Phones
GNSS Status
LRIT Status
Subscription
System Info
Power Supply

Table 25: LT-3110S Control Unit (MENU and submenus)
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User Interface (Ul)

The main menu is represented by four submenus: GMDSS, Phone, Settings, and System. The four submenus

are listed in Table 25.

Lars Thrane A/S

"UTC:  2021-04-08 12:59
.||||

POSN: 55°49.151N 012°29.292E

GMDSS
MSI Messages

Safety Contacts
Safety Messages
MSI Schedule
MSI Settings

Figure 62: GMDSS submenu
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SMS

Call History
Data History
Phone Usage

Figure 63: Phone submenu
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Display
Date & Time
Reset Options

Figure 64: Settings submenu
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BAM Alerts

Network
Tracking

SIP Phones
GNSS Status

Figure 65: System submenu
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GMDSS submenu:
MENU -> GMDSS

Phone submenu:
MENU -> Phone

Settings submenu:
MENU -> Settings

System submenu:
MENU -> System
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Activating the System

A few things must be completed before you can have an operational LT-3100S GMDSS system on board
your vessel. It is assumed that you have received the LT-3100S GMDSS system from the Lars Thrane A/S
GMDSS certified partner - this could be directly or indirectly. The Lars Thrane A/S GMDSS certified partners
have completed technical training and will be able to assist you with all the questions you might have to the
product or service. The Lars Thrane A/S GMDSS certified partners are listed on the company’s website:
https://www.thrane.eu

The following steps are required for activating the LT-3100S GMDSS system:

e GMDSS SIM card

e Iridium Maritime Safety Service Activation Form (MSSAF)
e Completing the Installation Wizard

e Completing Radio Survey

The LT-3100S GMDSS system installation and mounting is described in the previous sections. The LT-3100S
GMDSS system must complete an Iridium MSSAF form (list the ICCID of the GMDSS SIM card and IMEI
number of the LT-3130 Antenna Unit) and all the vessel details, before the Installation Wizard can be
started and then activate the system on the Iridium GMDSS System (IGS).

IMPORTANT: In order for the LT-3100S GMDSS system to be deemed operational and ready for
continuous service: i) it must be correctly installed per the specifications in the User &
Installation Manual of the LT-3100S GMDSS Satellite Communications System (“LT-3100S
GMDSS User & Installation Manual”), ii) the LT-3100S Installation Wizard must have been
completed successfully, and iii) the Iridium GMDSS SIM card, which serves to evidence that
a terminal has been subscribed to Iridium’s Network, has been secured and correctly
installed. The Iridium GMDSS SIM card is at all times required for operation of the GMDSS
equipment and is a critical and indispensable part of the LT-3100S GMDSS system. Without
a valid Iridium GMDSS SIM card correctly installed and continuously maintained in the
inserted position in the LT-3110S Control Unit, pursuant to the instructions in the LT-3100S
GMDSS User & Installation Manual, the terminal is not an operational GMDSS terminal and
not ready and available for continuous use on any vessel. Vessel operators are mandated
by International Maritime Organization regulations to ensure the continued operation of
any GMDSS terminal (whether a primary terminal or backup unit) installed on their vessels.
The Iridium GMDSS SIM card is, as previously described, required at all times for the proper
operation of the Iridium LT-3100S GMDSS system and is considered a critical component of
the GMDSS equipment.

Lars Thrane A/S www.thrane.eu Page 60 of 265


https://www.thrane.eu/

LT-3100S GMDSS User & Installation Manual Rev. 1.08 Activating the System

Acquire a GMDSS SIM card

An Iridium GMDSS SIM card must be used for activating a LT-3100S GMDSS system. The GMDSS SIM card is
described and illustrated in GMDSS SIM card (SIM) on page 32. The GMDSS SIM card may be acquired
directly from your Lars Thrane A/S certified partner. The ICCID number (uniquely identifies the GMDSS SIM
card) must be used for completing the Iridium MSSAF form. The GMDSS SIM card must be inserted in the
LT-3110S Control Unit before powering up the system and starting the Installation Wizard. The Installation
Wizard is described in Installation Wizard on page 63.

Maritime Safety Service Activation Form (MSSAF)

To complete the Iridium Maritime Safety Service Activation Form (MSSAF), you must contact your Iridium
GMDSS Service Provider (SP) or Lars Thrane A/S GMDSS certified partner. The Iridium website will have an
up-to-date list of approved Iridium GMDSS Service Providers (SP):
https://www.iridium.com/services/gmdss/

Table 26 provides an overview of the details required in order to complete the MSSAF. The Iridium GMDSS
Service provider (SP) might require further details, hereunder accounting.

Maritime Safety Service Activation Form (MSSAF)
Vessel Information Terminal Information

Vessel Name SOLAS Vessel (yes or no)
Vessel Type SES1 or SES2
Vessel Build Year IMEI (system identification)
Vessel Tonnage ICCID (GMDSS SIM Card)
Vessel Fleet Name Type of Terminal
Vessel Nation Flag
Vessel IMO No. Emergency Contact Details:
Vessel MMSI Company / Name (incl. address)
Vessel Call Sign Emergency Contact Name
Vessel Port of Registry Emergency Phone
Vessel Person Capacity Emergency E-mail

Table 26: MISSAF (details required)

IMPORTANT: The person completing the MSSAF is fully responsible for the information provided - Vessel
and Terminal Information must match the actual data.

NOTE: The Iridium GMDSS Service Provider (SP) might use another wording for the Iridium
Maritime Safety Service Activation Form (MSSAF). However, it is recommended referring to
the MSSAF when contacting your Iridium GMDSS Service Provider (SP) or Lars Thrane A/S
GMDSS certified partner.
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Who's My Service Provider

Iridium has a website where they inform about the specific Service Provider (SP) who has activated the LT-

3100S GMDSS system (or any other Iridium activated product).

Use the following link: https://www.iridium.com/who-is-my-sp/

Select Type:

ICCID (SIM Card Serial Number) v 9 digit number starts with 8388, no spaces

Company Careers Ourlegacy Press Investors Blog Store |

L L] L d
Irl Iul I l Network  Solutions v Products v Services v a2

Who's My Service Provider?

Figure 66: Iridium - Who’s My Service Provider

You can use the following information:

e |ICCID (GMDSS SIM card serial number)
e MSISDN (Mobile Subscriber ISDN number)

NOTE: The Iridium GMDSS Service Provider (SP) must be contacted for any changes to the GMDSS
provisioning. “‘Who’s My Service Provider’ will inform you where your LT-3100S GMDSS

system is provisioned.

Lars Thrane A/S www.thrane.eu
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Installation Wizard

The Installation Wizard must be completed after the installation has been finished and the LT-3100S
GMDSS system is powered up for the first time. The Installation Wizard consist of the following steps:
Detection of Wizard, MENU Key, System Settings, System Configuration, Download GMDSS Configuration,
Select Distress RCC, System Verification, and System Activation, as illustrated in Table 27. The LT-3100S
GMDSS system will only be fully functional and legal to operate when the Installation Wizard has been
completed and the following text has been showed as an end of the Installation Wizard: ‘'The system is now
ready for use.’

NOTE: The Iridium GMDSS System (IGS) may send the LT-3100S GMDSS system an updated
GMDSS Configuration file as changes in the IGS requires this (e.g. new RCC added). The
GMDSS Configuration file will automatically be pushed to the LT-3100S GMDSS system.

Installation vs. Service Wizard

Steps Installation Wizard Service Wizard Comments

Detection of Wizard X X Installation or Service

MENU Key X - Details available

System Settings X -

System Configuration X X

Download GMDSS Configuration X X

Select Distress RCC X - Automatic or Manual

System Verification X X Distress Alert, Distress
Call, MSI, Alarm
Panels*and Printer*.

System Activation (OTA) X X Over-the-Air (OTA)

Table 27: Installation vs. Service Wizard

NOTE: The LT-3100S GMDSS system must use a correct Iridium GMDSS SIM card, which is received
and activated from a Iridium GMDSS Service Provider (SP) or a Lars Thrane A/S GMDSS
certified partner. Make sure that the LT-3100S GMDSS system and the GMDSS SIM card is
activated correctly prior to running the Installation Wizard, as described and illustrated in
this section.

NOTE: Alarm Panels and Printer will only be verified if connected to the LT-3110S CU.

IMPORTANT: The LT-3100S GMDSS system will not be functional before the Installation Wizard has
succesfully been completed. Please contact your Iridium GMDSS Service Provider (SP) or
Lars Thrane A/S GMDSS certified partner to handle any potential problem.

Detection of Wizard

LT-3100S Installation Wizard .||||

The Installation Wizard
Congratulations with your new LT-3100S will be displayed when
GMDSS System. .
powering up the system
This wizard will guide you through the initially, and until
configuration, verification and activation

B pee activation completed.

Next

Figure 67: Installation Wizard (1 of 36)
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MENU Key

MENU key

To see device details during this
wizard, short press the MENU key.

r MENU

L BAM [Hold]

If an error occurs, access the BAM
Alerts with a long press (hold) on
the MENU key.

J

The MENU key can be
used to access details
(short press) during
completion of the
Installation Wizard.

Previous Next

Figure 68: Installation Wizard (2 of 36)

Details _||||

System Details information
System Number LT-3100S t10f2
Software Version 1.05R (part 1 of 2).
IMEI 300125061218170
ICCID 8988169317012390830

Network
Link Status Up

L1 T N [ P, AT ASn oA A

Back

Figure 69: Installation Wizard (3 of 36)

Details

1.05R
300125061218170

Sortware Version
IMEI
ICCID

Network
up
192.168.1.1
255.255.255.0
F0:D4:F6:00:5D:C4

Link Status
IP Address
Subnet Mask
MAC Address

8988169317012390830

Details information
(part 2 of 2).

Back

Figure 70: Installation Wizard (4 of 36)

System Settings

Regional Settings

Please select date Format
YYYY-MM-DD
D MMM YYYY
DD/MM/YYYY
MM/DD/YYYY

Select date format.

Previous Next

Figure 71: Installation Wizard (5 of 36)
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Regional Settings il

Please select time format

12 hours

Previous Next

Figure 72: Installation Wizard (6 of 36)

GNSS Receiver

Please select a configuration for the GNSS
receiver (position and time).

GPS, SBAS, GLONASS
GLONASS
BeiDou

Previous Next

Figure 73: Installation Wizard (7 of 36)

System Configuration

System Configuration

Please wait while discovering unitsin the

system.
Status Completed
Progress G
Previous Next

Figure 74: Installation Wizard (8 of 36)

System Configuration Jl

v Antenna Unit
+ Interface Unit
+ Alarm Panel 1
+ Alarm Panel 2
+ Alarm Panel 3
v Printer Adapter + Printer

Reject Confirm

Figure 75: Installation Wizard (9 of 36)

Lars Thrane A/S www.thrane.eu

Select time format.

Select GNSS receiver
configuration (can be
configured via the web
server at another
time).

The LT-3110S CU is
searching for LT-3100S
GMDSS system units
part of the setup.

The LT-3110S CU has
identified the following
LT-3100S GMDSS system
units, confirm to
continue.
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Network Registration _||||
Please wait for registration on the network.
SIM Card ok
Position & Time ok
Iridium Service ok
Signal Quality Good
Previous Next

Figure 76: Installation Wizard (10 of 36)

Download GMDSS Configuration

OTA Configuration _||||

Please wait while the system downloads the
GMDSS configuration from Iridium.

Status Connecting

Progress —

Signal Quality Good
Previous

Figure 77: Installation Wizard (11 of 36)

OTA Configuration _.|||

Please wait while the system downloads the
GMDSS configuration from Iridium.

Status Downloading

Progress [

Signal Quality Good
Previous

Figure 78: Installation Wizard (12 of 36)

OTA Configuration _.|||

Please wait while the system downloads the
GMDSS configuration from Iridium.

Status Completed

Progress G

Signal Quality Good
Previous Next

Figure 79: Installation Wizard (13 of 36)
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Check that everything is
ready for starting the
configuration of the LT-
3100S GMDSS system
towards the Iridium
network.

The LT-3100S GMDSS
system is down-
loading the GMDSS
Configuration file
(connecting).

The LT-3100S GMDSS
system is downloading
the GMDSS
Configuration file
(downloading).

The LT-3100S GMDSS
system has downloaded
the GMDSS Configuration
file (completed).
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Vessel Information _.|||

Please verify the below vessel information

from the Iridium activation form. Verify the vessel details,

which are provided in the

:esset rn?\:: COPSQ:’:gE;:g Maritime Safety Service
esse . .
Activation Form (MSSAF)
Vessel IMO no. 9960050 o o
‘Iridium activation form’.
Reject Confirm

Figure 80: Installation Wizard (14 of 36)

Vessel Information _||||
Please verify the below vessel information Verify the Ship Earth
from the Iridium activation form. .
<hio Earth Station Name (SES1 or
ip Ear
Station Name SEST SES2).
Reject Confirm

Figure 81: Installation Wizard (15 of 36)

Select Distress RCC

Distress RCC _||||
Please select your Distress RCC. Select Distress RCC:
Automatic or Manual
Manual (can be configured in
Distress Settings at
another time).
Previous Next

Figure 82: Installation Wizard (16 of 36)

System Verification

System Verification _,|||

. . The configuration has
You have completed configuration of the
system. been completed. Now

the GMDSS Safety
This wizard will now guide you through a few Service functi t
steps to verify the GMDSS safety functions ervice functions mus
work correctly. be verified.

Next

Figure 83: Installation Wizard (17 of 36)
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IMPORTANT:

Lars Thrane A/S

The LT-3100S GMDSS system has now been configured. In order to verify that the LT-3100S
GMDSS system GMDSS Safety Functions (Distress Alert, Distress Call, and MSI) are working
correctly - these functions will now be tested. The LT-3100S GMDSS system is sending the
Distress Alert in ‘test mode’. The Distress Call will be connected to a voice prompt, reaching
the Iridium GMDSS Server (IGS). A Rescue Coordination Center (RCC) will not be involved as

part of the testing and verification.
Verify Distress _||||

Please lift lid and press and hold the
DISTRESS button on the Control Unit
for 3 seconds to start the on-air DISTRESS

verification of Distress Alert and
Distress Call.

Figure 84: Installation Wizard (18 of 36)

Verify Distress _||||

Please lift li
DISTRESS b

Activating
for 3 second Distress DISTRESS
verification 3

Distress Cal

Figure 85: Installation Wizard (19 of 36)

Verify Distress il

You have initiated verification. Please wait
for the Distress Alert and Distress Call to

complete.
Distress Alert In Progress
Distress Call Pending

Figure 86: Installation Wizard (20 of 36)

www.thrane.eu

Lift the lid and press
the DISTRESS button
on the LT-3110S
Control Unit.

The DISTRESS button
must be held for a
minimum of 3 seconds
to activate a Distress.

Verify Distress (CU):

Distress Alert: In progress
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Verify Distress _||||
You have initiated verification. Please wait Verify Distress (CU):
for the Distress Alert and Distress Call to
complete. Distress Alert: Passed
Distress Alert Passed Distress Call: In Progress
Distress Call In Progress (voice prompt available)

Figure 87: Installation Wizard (21 of 36)

Verify Distress

You have initiated verification. Please wait Verify Distress (CU):

For the Distress Alert and Distress Call to

complete. Distress Alert: Passed
Distress Alert Passed Distress Call: Passed
Distress Call Passed

Retry Next

Figure 88: Installation Wizard (22 of 36)

Verify MSI Jl
Please wait for MSI verification to complete. Verify MSI:
MSI Ll sz MSI: In Progress
Figure 89: Installation Wizard (23 of 36)
Verify MSI Al
Please wait For MSI verification to complete. Verify MSI:
MsI Passed
MSI: Passed
Retry Next

Figure 90: Installation Wizard (24 of 36)
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Verification of additional units

Verify Alarm Panel(s) _.|||

Please lift lid and briefly press the
DISTRESS button on each Alarm Panel.

Pressing the DISTRESS button on the
Alarm Panel(s) during verification is
acknowledged with a simple Key Beep
sound.

Figure 91: Installation Wizard (25 of 36)

Verify Alarm Panel(s) Al

Verification completes when the DISTRESS
button has been pressed on all Alarm Panels.

Alarm Panel 1 Passed
Alarm Panel 2

Alarm Panel 3

Figure 92: Installation Wizard (26 of 36)

Verify Alarm Panel(s) Al

Verification completes when the DISTRESS
button has been pressed on all Alarm Panels.

Alarm Panel 1 Passed

Alarm Panel 2 Passed

Alarm Panel 3 Passed
Retry Next

Figure 93: Installation Wizard (27 of 36)

Verify Printer _||||

Please press Next to start printer test.

The test will verify both the Printer Adapter
and the Printer.

Next

Figure 94: Installation Wizard (28 of 36)

Lars Thrane A/S www.thrane.eu

Lift the lid and do a
short press (< 3 sec) of
the DISTRESS button
on each connected
Alarm Panel

Alarm Panel 1 has
passed the test.
Continue by short
pressing DISTRESS on
the other Alarm Panels

All Alarm Panels have
passed the test, press
Next to continue.

If a Printer is
connected with a
Printer Adaptor, the
Printer is verified
through the next steps
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Verify Printer _||||

Please wait for Printer verification to Printer verification in
complete.

) progress
Printer In Progress

Figure 95: Installation Wizard (29 of 36)

Test Results

Test Results _||||

GMDSS Test has completed.
s The results of the

Dis‘tress Alert Passed system verification are
Distress Call Passed listed in the Test
MSI Passed
Alarm Panel 1 — Results screen
arm rane asse Test Results (Top view)
Alarm Panel 2 Passed
Next

Figure 96: Installation Wizard (30 of 36)

Test Results _,|||
GMDSS Test has completed. Test Results (Bottom
MSI Passed view)
Alarm Panel 1 Passed
Alarm Panel 2 Passed
Alarm Panel 3 Passed
Printer Passed
Next

Figure 97: Installation Wizard (31 of 36)
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System Activation

System Activation _||||

Verification of Distress

You have completed verification of the GMDSS Safety Service
system. functions have been
This wizard will now guide you through the completed successfully.
activation of the system.

Next

Figure 98: Installation Wizard (32 of 36)

OTA Activation _||||
Please wait while the system is being OTA Activation:
activated at Iridium. ’
Status Connecting Status: Connecting
Signal Quality Good

(Over-The-Air)

Figure 99: Installation Wizard (33 of 36)

OTA Activation

Please wait while the system is being OTA Activation:
activated at Iridium.

Status Activating Status: Activating

Signal Quality Cood

Figure 100: Installation Wizard (34 of 36)

OTA Activation _||||
Please wait while the systemis being OTA Activation:
activated at Iridium.
Status Activated StatUS' ACtlvated
Signal Quality Good
Next

Figure 101: Installation Wizard (35 of 36)
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Installation Completed |

You have successfully completed installation,
verification and activation of this LT-3100S
GMDSS System.

The system is now ready for use.

Done

Figure 102: Installation Wizard (36 of 36)

The LT-3100S GMDSS
system has now been
successfully activated -
the system is ready for
use.

The Installation Wizard has now been completed successfully and the LT-3100S GMDSS System is now

ready for use!

NOTE: The Installation Wizard will be displayed after powering up of the LT-3100S GMDSS system
initially or if the system has been factory reset from the web server.

Lars Thrane A/S www.thrane.eu
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Radio Survey

Once the LT-3100S GMDSS system has been physically installed, connected, and the Installation Wizard has
been completed successfully, the system must be verified by conducting a GMDSS Radio Survey by an
authorized person representing a Classification Society (e.g. DNV-GL). The GMDSS Radio Survey must be
completed by a person who has received technical training directly or indirectly and understand the
capabilities and services of the LT-3100S GMDSS system. National flag authorities and their regulations for
radio survey must be followed.

IMPORTANT: The LT-3100S GMDSS system operational status cannot be considered seaworthy, before
an official GMDSS Radio Survey has been completed successfully, accordingly to the SOLAS
IMO resolutions.

Test of Distress Alert, Distress Call, and MSI

The LT-3100S GMDSS system support test of Distress Alert, Distress Call, and MSI (in test mode). These
tests are performed as part of the following LT-3100S GMDSS system wizards:

e Installation Wizard (see Installation Wizard on page 63)
e Service Wizard (see Service Wizard on page 78)
e GMDSS Test Wizard (see Terminal Test on page 129) - can be activated by the user at any time

In test mode, the LT-3100S GMDSS system is verifying the Distress functions towards the Iridium GMDSS
System (IGS), indicating test mode and therefore the Rescue Coordination Centers (RCC) will not be
involved.

NOTE: In test mode, when activating the DISTRESS button, the pop-up window color is green to
indicate that the LT-3100S GMDSS system is in test mode and therefore the RCCs will not
be involved.

Lars Thrane A/S www.thrane.eu Page 74 of 265



LT-3100S GMDSS User & Installation Manual Rev. 1.08

Change of Hardware and Software

Change of Hardware and Software
The LT-3100S GMDSS system will initially be configured, verified, and activated by guidance of the

Installation Wizard, as described and illustrated in Installation Wizard on page 63. Hereafter, if system units

are replaced or the LT-3100S GMDSS system is updated with new software, the Service Wizard will detect
this and help the user with the configuration, verification, and re-activation. The Service Wizard is
described and illustrated in Service Wizard on page 78.

Change of Hardware

Hardware

Procedure

Comments

LT-3110S Control Unit

The LT-3110S CU can be replaced by swopping
the hardware and running the Installation
Wizard. Remember the GMDSS SIM card from
the ‘old’ LT-3110S CU.

All user data (contacts, call
history, SMS, and MSI) will be
lost, since the LT-3110S CU is
the ‘master’ of the system.

LT-3120 Handset

LT-3121 Cradle

Change hardware.

Test the new hardware.

LT-3130 Antenna Unit

The LT-3130 AU can be replaced with a new
LT-3130 AU, but the Iridium GMDSS Service
Provider must be involved. The IMEI number
of the new LT-3130 AU must be updated on
the GMDSS provisioning before the new LT-
3130 AU is connected to the LT-3110S CU and
the system is powered up. The Service Wizard
will detect the new LT-3130 AU and help the
user with the configuration, verification, and
re-activation on the Iridium GMDSS System
(1GS). AU should show up in System -> System
Info -> Unit Info

LT-3140S Interface Unit

LT-3150S Alarm Panel

LT-3160S Printer
Adapter

Remove DC input power and connect LT-
3140S IU and peripherals. The units will
automatically be detected and added. All units
will be showed in the MENU layout (MENU ->
System -> System Info -> Unit Info).

Activate the GMDSS Test
Wizard ‘Terminal Test’ from
the GMDSS submenu to test
the added units.

GMDSS SIM Card

The GMDSS SIM card can be replaced with a
new GMDSS SIM card, but the Iridium GMDSS
Service Provider must be involved. The ICCID
number of the new GMDSS SIM card must be
updated on the GMDSS provisioning before
the new GMDSS SIM card is inserted in the LT-
3110S CU and the system is powered u