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About this Quick Setup Guide

The purpose of this manual is to provide the information, procedures and basic drawings
required for the physical installation of the EM 2040 PHS (Portable Hydrographic
System).

Target audience

The manual is intended for technical personnel. You are expected to have basic
mechanical skills and familiarity with handling of sensitive electronic equipment. You
must also be familiar with computer hardware, interface technology and installation of
electronic and mechanical products.

We assume that you are familiar with the basic acoustic principles of sound in water.
Familiarity with multibeam echo sounder and survey techniques are also recommended.
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Introduction

The KONGSBERG EM 2040 PHS is designed for quick
mobilization.

If this is your first time using the system, then follow the
below instructions and by the end you should be ready to
start a professional hydrographic survey in no time.
Kongsberg Maritime recommends that you export Seapath
and SIS parameters after setting everything up. Factory
parameter settings is available on the USB stick that came
with the system or can be obtained by contacting Customer
support (km.hydrograhic.support@kongsberg.com).

System description
A standard KONGSBERG EM 2040 PHS consists of:
- EM 2040P Sonar Head
- EM Portable Processing Unit (PPU)
- Rugged or Semi-rugged laptop
- Seapath 130 antennae
- MRU in a subsea bottle
- Over the side sonar mount
- Interface cables

All of the above parts are powered from the PPU’s internal
power supply. An installation can include either an
integrated SV Probe or a separately mounted SV Probe
that interfaces to the Processing Unit or the Hydrographic
Work Station respectively.
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Key features of the EM 2040 PHS

* Frequency: 200-400 kHz

« Continuous Wave (CW)/FM (Frequency Modulated pulses
* ZDA/1PPS time synchronization

* Integrated GNSS signal and inertial measurement

* Real-time sound speed measurement at transducer

« [P67-rated splash-proof Portable Processing Unit (PPU)

* Repeatable deployment pole mount with safety breakaway

System units

The system has been set up before shipping, and to get the system started you need only
plug in all the components and start the PU and laptop. However, as offsets may vary
some with the type of sonar mount and vessel it’s mounted on, it is important to make
sure the offsets are correct and to do a patch test/calibration of the system.

Portable Hydrographic Workstation (HWS)

The portable Hydrographic Workstation (HWS) is the
rugged or semi-rugged laptop that runs the main SIS
acquisition software (Seafloor Information System), the
Seapath 130 software as well as the SeaCast software for
the surface sound velocity probe and the sound velocity
profiler. The HWS is a vital part of the EM 2040 PHS
Portable Hydrographic System (PHS). In this publication,
the laptop is referred to as the Hydrographic Workstation
(HWS).

The HWS communicates with the PPU (Portable
Processing Unit) through a standard Ethernet cable.

EM Portable Processing Unit (PPU)

The Processing Unit is the central controlling device in the
EM multibeam system. It is provided to process the
signals to and from the transducer(s).

The Seapath 130 sensor unit, Motion Reference Unit
(MRU), EM 2040P sonar head, and portable HWS all
connect to the PPU.

453991 / A/ Page 6 of 69



Kongsberg Maritime AS

An external power supply (24VDC Nominal) connects to the EM Portable Processing
Unit (PPU), providing power to all system units. The Processing Unit also supplies 48
Vdc power to the transducer(s).

EM 2040P Sonar Head

The EM 2040P transducer (!) has separate linear transducer arrays for transmit and
receive in a Mills cross configuration. The transducer contains all analog electronics and
digital control units with Ethernet interface to the Processing Unit. The transmitter is
electronically steerable along-track while the receiver is steerable athwartships.

The EM 2040P can be delivered with an integrated AML SV probe or a separate SV
Probe. In the EM 2040 PHS, the Sonar Head is attached to the bottom of the Pole
Mount. The Sonar Head connects to the PPU through a head cable with an Ethernet data
connection.

First generation sonar head Second generation sonar head
(Separate SV Probe) (Integrated SV Probe)
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Rack mount traveling case

The PHS system can be delivered with a rack mount traveling case for the Processing
unit and laptop. The traveling case is delivered with PU and a 3710 DGNSS receiver
(optional) preconnected for a quick and easy setup. Simply remove the three lids on the
unit, connect and start.

Features:
« Convenient plug and connector for 24VVDC for the SV probe is integrated in the rack

« Single cable 110/230VAC connect in the back will provide the entire system with
110/230 VDC and 24VvDC

» Room under the top lid for easy use and transport of the rugged HWS
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Seapath 130 sensor unit

The sensor unit runs the navigation software. This software combines the GNSS signal
and the inertial measurements to determine accurate position, heading, attitude and
heave signal.

This software uses Kongsberg Seatex AS advanced true multi-reference algorithms for
real-time parallel processing of all available correction signals.

The sensor unit includes the following:
Seapath®130 R .
*
» Two GNSS receivers and antennas
« Cable that connects to the EM 2040 Portable Processing Unit (PPU)

» Mounting bracket

Motion Reference Unit

The Motion Reference Unit (MRU) is specially designed for high
precision motion measurements in marine applications. The MRU is
mounted in a lightweight subsea bottle, rated 10 metres.

The MRU cable connects to the EM 2040 Portable Processing Unit
(PPU) to integrate with Seapath 130 GNSS sensor.

The Motion Reference Unit is very sensitive to impacts. Be careful not
to drop the MRU. The electronics inside will be damaged and need to
be returned to the manufacturer for repair.

Sound speed sensor

In order to ensure accurate measurements, a dedicated sound speed
sensor is positioned close to the Sonar Head.

The Sound Speed Sensor (SV Probe) can be delivered integrated
with the EM 2040P sonar head or separately.

Universal Sonar Mount - Pole Mount
The EM 2040 PHS Pole Mount provides precise and easy bolt on/off of flanges for all
the sensors.
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Key features of the Seapath 130 system:

* Adjustable and repeatable with no need to re-calibrate

* Quick to set up and easy to use

+ Safe and audible release of sensor during collision or snag with submerged hazard
* Adjustable heading and depth with indexing

The Pole Mount parts include the following.

* The GPS Mast for mounting the Seapath 130 sensor unit.

» The Compact Mount for attaching to your gunwale.

* The Z Pole and EM 2040 PHS flange for mounting the Sonar Head, Motion Reference
Unit, and sound speed sensor.

* The X Pole for connecting the Z Pole to the Compact Mount.

The USM Tilt Adapter option for the sonar head

The Tilt Adapter for the sonar head is an optional item
available for purchase. It allows the sonar head to be tilted
to port or starboard direction.

The Vessel of Opportunity kit (VOOP) option

The Vessel of Opportunity kit (VOOP) is also an
optional item available for purchase. It allows the
entire pole to be installed over board without the need
to bolt the base of the pole mount to the vessel.
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Multibeam system installation with USM pole

Transducer installation requires a detailed planning process and a level of experience
and is also dependent of a variation of different parameters like the vessel’s design and
the installation approach. The transducer shape, the transducer size, the installation
method and also customer requirements are important factors to pay attention to.

At all times it is strongly advised to use the official installation manuals of the USM
Compact mounting pole.

Placement

The key to a successful installation with good
system performance is to create an optimum
acoustic environment for the transducers. This
means an environment free from aerated water
and air bubbles and also protected from different
noise sources.

The best possible placement is over bow, ahead
of all noise caused by the vessel. The further
forward on the vessel you can place the pole the
better.

Make sure that the antennae has a clear view to
the sky. An extra length of antennae mast can be
procured as an option.

Place the fixed plate on a rigid part of the vessel.
Reinforce if necessary.

For VOORP installations tying down the
installation to get rigidity can be an option.

Generally, installation must be in accordance .
with the type of survey you want to conduct.

If you want a high quality survey at high
speeds this requires a very rigid installation.

Generally, 7 knots of vessel speed is typical
with an EM 2040 PHS before a bit of wobble
is noticed through the pole. This is
installation dependent, a very rigid
installation will experience better
performance.
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Latest design of the Seapath MRU mounting
flange allows for mounting the MRU both
ways. It also has an improved assembly
design that ensures repeatability in
installation offsets.

The sonar head should be placed under the
keel when the pole is down, in such a way
the motion of vessel will never cause the
sonar to come out of the water.

The depth of the pole can be adjusted using
the ‘Index Marks’ on the pole that are
separated every 10 cm.

Pitch installation angle should be around 0-2
degrees. Negative pitch should be avoided as
negative water pressure may be a factor on
the face of the sonar head (easier to get
cavitation)

The yaw offset of the sonar head should not
exceed +- 5 degrees of the vessel to avoid
loss in coverage. The pole allows for yaw
adjustments up to +-4 degrees. See the
picture below on the right showing how the
heading of the pole can be adjusted.

453991 / A/ Page 12 of 69



Kongsberg Maritime AS

On the sonar head flange adapter there are several clamps that are well suited to run the
cables for the SV probe and the sonar head. Also, when using the Tilt adapter, it’s easy

to get most cables through the pole. This is generally recommended if a tilt adapter is
available.
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With MRU mounted downwards the cable fits nicely into the trailing edge of the pole;

see the picture below showing at the top part of the MRU mounting flange that allows to
mount the MRU downwards. Also, note that the sonar head mounting flange has a
fixture to install the SV probe next to the sonar head.
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The Portable PU (PPU) should be placed in a well-ventilated area inside the vessel.

Electrical isolation is an integral part of the entire mounting pole to avoid corrosion on
the systems attached. However, as the EM 2040P housing is of aluminium, regular
inspection and preferably Zink anodes should be used.
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Alternative mounting pole solution - Overside Mount

The Kongsberg’s over-the-side mounting package is designed for installation on Vessel
of Opportunity (VOOP) and it provides mounting arrangement for the sonar head,
MRU/IMU (motion sensor), GNSS antennas, and SV Probe. It comes with Installation
Manual and offset lookup table for easy, accurate and precise setup.

Pole Clamp

Key features of this mounting pole solution:
* Adjustable and repeatable with no need to re-calibrate
* Quick to set up and easy to use

The over-the-side mount consists of four main parts:

* Poles (shafts): three poles make a set. Each pole has a serial number and is identified
to help you distinguish if it is the top, middle or bottom part. Note that you may only
use the bottom, or the bottom and middle parts depending on the draft of your vessel.

* The boom mount plate: this part must be fixed to the vessel.

» Stabiliser: this elelnent provides additional support between the vessel and the pole to
which the mounting plate is attached.

» Two mounting plates for the peripheral sensors (GNSS Antennas, MRU, SV Probe
and sonar head) that are attached to this assembly.

Please, refer to the Installation Manual document number 4561611 for details on the
‘Overside Mount’.
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Detailed XYZ offsets scenarios with the different pole
mounts solutions

Please, refer to separate PDF document ‘ANNEX 1’ for XYZ offsets scenarios with
USM Mounting Pole solution.

Pl USM MOUNT - For VOOP I_
&

wwwkam.kongsberg.com

EM 2040 PHS installed on USM pole for VOOP

The USM mourting package was designed to fit into the smallest, lightest Pelican cases possible KONGSBERG
giving you everything you need to set up on a Vessel of Opportunity (VOOP) including IMU/motion

sensor and GNSS antennas. Comes with Instaliation Manual and oifset lookup table for easy,

accurate and precise setup. The entire weight of the adapter assembly for mounting to the inflatable

VOOP is approximately 30 pounds.

KONGSBERG MARITIME

EM 2040 PHS Installation example with over-the-side mount Seapath 130 GNSS antenna mounting plate

W Side View— Showing the mounting plate with EM 2040P, MRU and SV Probe

THE FULL PICTURE

Please, refer to separate PDF document ‘ANNEX 2’ for XYZ offsets scenarios with
KONGSBERG Mounting Pole solution.

Pl OVER-THE-SIDE MOUNT - For VOOP l_
&

Wi K. Kongsberg.c om

EM 2040 PHS installed on K berg's over-the-sidi ting for VOOP

)

The Kongsberg's over-the-side mounting package is designed for installation on Vessel of Opportunity (VOOP) and it provides mounting KONGSBERG
arrangement for the sonar head. MRUAMU (mation sensor), GNSS antennas, and SV Probe_ It comes with Installation manual and offset

lookup table for easy. accurate and precise setup. The over-the-side mount consists of four main parts

+ Poles (shatts)- three poles make a set Each pole hasa serial number and is identified to help you distinguish if it is the top, middle or bottom

part. Note that you may only use the bottom, or the bottom and middle parts depending on the draft of your vessel.

- The boom mourt plate- this part must be fixed to the vessel.

- Stabilizer: this eleTnent provides additional support between the vessel and the pole to which the mounting plate is attached.

- The mounting plates for the peripheral sensars (GNSS Antennas, MRU, SV Probe and sonar head) that are attached to this assembly.

KONGSBERG WMARITIME

EM 2040 PHS Installation example with over-the-side mount Seapath 130 GNSS antenna mounting plate

i
i A
!
F Side View - Showing the mounting plate with EM 2040P, MRU and SV Probe
: THE FULL PICTURE
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USM mount option for Inflatable VOOP (Vessel of
Opportunity)

The USM mounting package for a VVessel of Opportunity (VOOP) was designed to fit
into the smallest, lightest Pelican cases possible giving you everything you need to set
up including MRU/IMU (Motion Sensor) and GNSS antennas. The entire weight of the
adapter assembly for mounting to the inflatable VOOP is approximately 90 pounds.

Please, refer to separate PDF document ‘ANNEX 3’ for design details.

P ] UNIVERSAL SONAR MOUNT - Inflatable VOOP i
w o1 o

g | vk kongsberg.com %
% Multibeam Bathymetric System with an USM ing pole il donani VOOP

The USM mounting package was designed to fit into the smallest, lightest Pelican cases possible giving you KONGSBERG
everything you need to set up on a Vessel of Opportunity (VOOP) inuding IMU/motion sensor and GNSS

antennas. Comes vith Installation manual and ofiset lookup table for easy, accurate and precise setup. The

entire weight ofthe adapter assembly for mounting to the in fatable VOOP is approximately 90 pounds.

EM 2040 Installation example with USM Mounting pole

THE FULL PICTURE
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First time system setup

The system has been set up before shipping, and to get the system started you need only
to plug in all the components and start the PPU and laptop. However, as offsets may
vary with the type of sonar mount and the vessel it’s mounted on, it is important to
make sure the offsets are correct.

Interfacing cables into the PPU

Note: All connectors on PPU are BNC type. DO NOT pull the cable into the connector
by twisting the BNC connector, but push the connector in before locking it by twisting
the BNC connector.

Equipment cables only fit one place, so identifying what cable goes to what equipment
should be easy.

1. Connect EM 2040P (E) transducer head to PPU TRX1 or TRX_ connector

2. Connect Seapath antennae (K) to PPU Seapath Ant. Connector
3. Connect Subsea MRU (L) port A to PPU (C) Seapath MRU connector
4. Connect laptop to PPU (C) Workstation connector
5. Connect 24VDC (18-36v) to PPU (C) 18-36VVDC Connector using the provided
power cable.
Pin Color Con. Use 3 (+24Vde) ==

1 Black 24Vdc GND

2 Green Chassy GND

3 White +24Vdc

Optional but recommended inputs:

6. Connect SV probe serial port to laptop (A) serial COM port or to Processing
Unit COM port (E). You can power the SV probe from the rack mount traveling
case using the integrated 24VDC receptacle and the connector that came with
your system.

1 (24Vdc GND)

7. Connect position aiding system (RTK or DGNSS corrections service) to PPU
(C) DGNSS connector using the DGNSS marked cable that came with the
system.
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System diagrams

¢ 1
8 'K
E A
&
D
F -
ﬂ &)
A. Hydrographic Work Station (Rugged/Semi K. Seapath 130 Antennae
Rugged) Provides system with:
B. Interfaces: e Position
*  Sound speed sensor e  Attitude (roll, pitch and heave)
« Tide e Velocity
»  Centre depth output e Heading
C. Portable Processing Unit (PPU) e Clock
D. Processing Unit interfaces: e Clock synchronization (1PPS)
»  Secondary Positioning systems e Any network output that Seapath
»  Secondary Attitude (roll, pitch and supports (RTCM, IMU, etc.)
heave) L. Seapath MRU in Subsea flask

»  Secondary Velocity
»  Secondary Heading
»  Secondary Clock

Processing Unit special interfaces:

* Clock synchronization (1PPS)
(Cannot be used if Seapath 130 is
connected)

E. Transducer
F. Transducer Cable
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® >
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E PROCESSING UNIT

MULTIBEAM ECHO SOUNDER

Transceiver Transducer cable input

. Receiver Transducer cable input and Transceiver/Receive Transducer cable

input (EM 2040C and EM 2040P)

Seapath 130 Antenna interface cable input

Seapath 130 MRU interface cable input

PU Serial Com ports (COM3 available from Seapath)
Ground connector

18-36Vdc power input socket (24VDC Nominal)

Power on/off button. Correct direct current polarity indicated by green led.
External data input over Ethernet incl. Attitude velocity.
Hydrographic Work Station input

Input for GNSS corrections

1PPS input (if Seapath 130 system not connected)

. Processing Unit display
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A. Kongsberg EM Portable Processing Unit
B. Kongsberg Seatex 3710 DGNSS correctional services receiver
C. 24VDC output for Sound Velocity Probe

453991 / A/ Page 21 of 69



Kongsberg Maritime AS

Powering up the system

Once everything is connected you can power up the PPU by pressing the Power on
button.

Green light: power on
: wrong polarity
Blinking Green light: Not enough power available.

The PPU display will let you know when the unit is ready.

First time starting SIS and Seapath HMI

SIS and Seapath should have been set up prior to your first time setup, but as mentioned
you do need to set or check the offsets of the system. Before moving on, ensure that the
PPU display shows “Unit Ready” and that the expected number of RX and TX is listed
there.

Seapath HMI
Open the Seapath HMI software by clicking the icon on the desktop. Note that it may
take some time before everything is green as the system needs to align.
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Seafloor Information System (SIS 5.x.x)

K-Controller runs as a separate program, or as an integrated part of SIS 5. Both software
can be accessed from the Windows Start menu. If SIS5 software is started; the K-
Controller module will also start automatically.

1. To open K-Controller; double-click the K-Controller icon on the Computer
desktop to start the program.

b1

2. Let the system find all components.
3. Select the echo sounder from the list in Select a sounder to start.

4. Click the Installation parameters function , then select Input Setup. Check
and set all Installation Parameters as per the following screen captures:

K-Controller > Installation Parameters > Sensor Setup overview

K-Controller  Select a sounder to start ~

Seapath 130
Position system name
Position system name

Seapath 130
Attitude system name

Sound velocity name

Seapath 130 ZDA and PPS
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K-Controller > Installation Parameters > Position System 1

K-Controller  Select a sounder to start ~

Seapath 130

Sespath 130

0.000

GGA

Serial port 3

IMPORTANT: There is no need to enter the XYZ offsets for the Seapath 130
antenna as they have already been setup in the Seapath software.

K-Controller > Installation Parameters > Attitude System 1

K-Controller  Select a sounder to start ~

o FN

Position system 1 Seapath 130
Position system 2 Position system name
Position system 3 Position system name No
Seapath 130 Net port 1
Seapath 130
Y / Pitch
0.000

0.000

Rotation
KM Binary
Netport 1

Main net

IMPORTANT: There is no need to enter the XYZ offsets for the MRU as they
have already been setup in the Seapath software.
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K-Controller > Installation Parameters > Sound Velocity Probe

In order to setup the options in the Installations Parameters for the SV Probe at
the transducer head, the correct Sound Velocity Source needs to be selected in
the Runtime Parameters as shown in the image below.

% K-Controller  Select a sounder to start ~

D:/sisdata/svp_abscoeff/20190220dopwncast_thinned
:/sisdata/svp_abscoeff/20190220dopwncast_thinned_salinity_03500.asvp
D:/sisdata/svp_abscoeff/default.asvp

Reset SVP to factory defaults

This is the menu where you select to use the integrated SV probe, NOT the
installation menu

Select Integrated Probe if your sonar head comes with an integrated AML SV
Probe. If not, select Probe at HWS, or Probe at EM. With this last option the
user can connect the SV Probe to COM 1, 2 or 4 on the Processing Unit (PPU or
Slim PU). Probe at EM is the recommended default option when using an
external (not integrated) SV Probe.

Next, go back to K-Controller > Installation Parameters > Sound Velocity

Probe and configure the COM port settings for the relevant SV Probe connected
to your HWS (Hydrographic Workstation/PC/Laptop).
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K-Controller

o JN

Position system 1
Position system 2
Position system 3
Attitude system 1
Attitude system 2
Sound velocity probe

Name: Sound velocity name
Integrated probe T

Time system

Select a sounder to start ~

Seapath 130
Position system name
Position system name
Seapath 130 MRU-H
Attitude system name
Sound velocity name

Position system 1 v

Amitude system 1 v

Serial port 3

Net port 2
No

Integrated p

Serial port 3

K-Controller > Installation Parameters > Time Setup

K-Controller

P Sy &
Attitude system 2
Sound velocity probe
Time system

Select a sounder to start ~

seapaut avv
Attitude system name
Sound velocity name

Seapath 130 ZDA and PPS

Seapath 130 ZDA and PPS

Time datagram

On rising edge

ZDA

Serial port 3

RS232

v

v

v

v

Position system 1

Attitude system 1

Serial port 3

You are now ready to define a new survey and start pinging.
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Seafloor Information System (SIS 4.x.x)
Open the SIS software by clicking the icon on the desktop.

1. Start the sonar by selecting the sonar in the centre top window with text Not
started

2. Click View - Tear off - Installation parameters — PU Communication Setup,
then select Input Setup. Check and set all COM3, UDP2 and UDP&6 as per the
following screen captures:

Installation and Test

oK CANCEL

PU Communication SETUF'I Sensor Setup] System Parameters] BISTI System Report

Input SETUFW Output Setupl Clock Setup]

Port settings
Port: |ComM3 B
Com. settings Input Formats
Baud rate: |13200 ! Position ¥ Attitude r
* Mone

Data bits |8 L d c B "
- r

Stop bits: £
op bits: |1 - r -

c
. r r

Parity: NOME - o

Interface: |RS232 -

Installation and Test

OK CANCEL

PU Communication S'E'(UIDISensor Setup[ System Parameters] BISTI System Report

utput Setup] Clock Setup]

Port settings
Port: |UDP2 !
Com. settings Input Formats
Baud rate: Position - -
: " None - =
Data bits C Gk
I I EAS500 Depth
Stop bits: & GGA - -
»  GeARTK | | -
Fatis = 1| ¢ smrapso
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Installation and Test

CANCEL

PU Communication SEtUPI Sensor Setupl System Parametersl BISTl System Report

Input SEtUPI Output Setupl Clock Setupl

r Port settings —
Port: |UDPE v
Com. settings Input Formats
Baud rate: v] [ Position —— [ Attitude I~ DBS Deptl
Data bits 'v] CG I™ ZDA Cloc) I oF
' J= I~ EA500 De
. C GGA
Stop bits: v] 2 [T SKR82 He I~ ROV. depth
_ CISASIE || S ; I™ Height
Parity: v] - :
| IV Attitude/Velocity
r Ethernet Interface Settings —
 UDP Port settings ———| 1 Ethernet 2 settings — 1
Dp5[3001 Usekthemera I ||| P2 [192168.4
UDPG:[3000  UseEthernet2 [v || Netmask: [255.255.0.0

3. Click View - Tear off - Installation parameters — PU Communication Setup,
then select Clock Setup.
Set ‘Source’ to ‘Active pos. system’
Set ‘1PPS Clock Synch’ to ‘Rising Edge’

Installation and Test -

CANCELl

PU Communication Setupl Sensor Setup| System Parameters| BIST| System Report

Input Setup] Output Setup Clock SEtUpI

r Clock

Source: Active pos. system VI
Offset (sec.): ]0
1PPS Clock Synch. |Rising Edge VI
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4. Click View - Tear off - Installation parameters — Sensor Setup, then select
Settings. Check and set all parameters as per the following screen capture:

Installation and Test
{TOK | CANCEL

PU Communication Setup 5ensor SET'—'P] System Parameters] B\ST] System Report

SEﬁiﬂQSI Locations| Angular Of‘Fsetsl ROV, Specif\cl

Positioning Systern Settings Attitude Sensor Settings Active Sensors

Pesitioning System Ports: ||UDP2 b d Attitude Sensor Ports: | COM3 - Positien: |JDP2 b d
Time to use Roll reference plane Attitude: [comz -]

{+ Datagram { System (" Horizontal (DMS) * Rotation (POSMV/MRU)

Heading: |ComM3 -
[ Enable position motion correction Attitude Delay (msec): 0

Velocity: |UDP& -
Position delay (sec.): 0.00

Daturmn: WiG584 hd

Log all heights
Enable [

Pos. qual. indicators for height acceptance

—

Note that “Time to use’ has to be set to ‘Datagram’
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Click Tools - External Sensors. Proceed to configure the SV Probe connected
to the Hydrographic Workstation (HWS) accordingly - whether AML, Valeport
or any other brand with a datagram type supported in SIS.

Input Setup Qutput Setup Port COML =
Sound Velocity Probe SVP Logger st Pilot Port Baud rate: 0600 =
Port Port °

Auto Pilot avail

Data bits |8 -
Stop bits: |1 -
NONE hd

2l —

Probe available ¥ [comt ~

VP Loggeravail [ [ -]
=
Micro SV (C) | Barometer

Parity:
o Dyn Pos

Port Barometer avail | Port
Realtime Tide avail [ Serial [

Port IP addr.

Geodimeter avail [

Probe type

Real time Tide

Geodimeter
Port addr.

Echesounder

Ethernet [

Depth below keel

Port

Depth below keel avail |

Heading

Sensor name Serial Port Ethernet IP addr. Port addr.

\ B2 M C
M Compass deviation file: J

Position

Sensor name Serial Port

M 2 |
Paosition delay (sec.): |0.00

Forward (X) Starboard (Y) Downward (Z)
Add|  Location offset (m) (0.0 0.00 000

Ethemnet IP addr. Port addr.

90

Waterline for NMEA single beam(m). Downward (Z) |0.00

ok || cance|

453991 / A/ Page 30 of 69



Kongsberg Maritime AS

6. Click View - Tear off - PU Sensor Status. Should look as below

F PU sensor status - O X

PU sensor status *

PU Sensor input status

COomM1 COMZ COM3 COM4 UDPZ UDP5 UDPE
GGA P

GGK
GGA_RTK
GST
SIMRADSD
Attitude HM
MK39 Mod2 Attitude, no heavel
HDT Heading

SKR82 Heading

ROV. depth

ZDA Clock

Height, special purpose only
DBS Depth

DPT Depth

EAS00 Depth

Attitude/Velocity A

1PPS Clock Synch.

P = active Position sensor
M = active Motion/Attitude sensor
H = active Heading sensor
A = active Attitude/Velocity sensor

Reload

Note: Time sync is done via Active positioning system, therefore ‘ZDA Clock’ is
not needed.

7. Click View - Tear off and Installation parameters. Click the BIST tab and RUN
ALL BIST. Results should be all green

You are now ready to define a new survey and start pinging.
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Configuring the offsets/inputs/outputs in
Seapath 130

The position sensor offsets should be defined from the Survey Origin (same as NRP in
our case) to the position reference point on the primary Seapath antennae. The motion
sensor offsets should be defined from the Survey Origin (same as NRP in our case) to
the MRU.

If you have purchased a complete system with a pole and all necessary adapter plates, a
drawing with all relevant offsets should be available in your documentation. Survey
Origin should be clearly marked on the system but may use different wording.

For larger systems, the reference point is typically a point easily identifiable on the
vessel near to centre vessel.

1. Click the System button, then Change System Mode and select Configuration.
Password is “stx”

2. Click the System button, then Nav Engine and select Standard

3. On the left side menu options, go to Sensors — GNSS — Geometry in the
navigation tree. Enter antennae offsets Forward(X), Starboard(Y) and
Downward (Z) as well as antennae heading and height difference between
antennae Heading reference point 1 and 2 (pitch offset). Use the Calibration
Wizard to set heading offset and height difference

4. On the left side menu options, go to Sensors — MRU — Geometry in the
navigation tree. Enter MRU offsets Forward(X), Starboard(Y) and Downward
(2) as well as Mounting angles. Use the Mounting Wizard.

5. Click the Apply button

Seapath sensors geometry setup
The following parameters can be set in the Standard configuration of the Nav Engine:
* Vessel geometry and description
* Sensor data, including:
— GNSS geometry, processing and attitude processing
— DGNSS, SBAS, XP/G2 and RTK
— MRU geometry and heave configuration
* Monitoring points geometry
» Communication interface, including:
— Input/Output;
— Serial port extender
— Network and Data pool
These parameters are described in detail in the Seapath manuals.
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Vessel Geometry

Select Vessel — Geometry.

In the Vessel Geometry view, information needed to specify correct location of various

sensors, equipment and monitoring points on a vessel is entered. The drawing is
correctly scaled based on the vessel dimensions to ensure correct indication of the

various points.

The unit of the entered coordinates is either [m] or [ft].

- Enter the vessel size

- Enter the placement on the pole System Centre on the vessel Survey origin. Origin to

NRP stays 0,0,0

[ Orngin |NRP X

o TFEF: X

Keel

CL

§A Show sensors kA Show monitoring points

Shape type
ED -]

Shape dimension

Overall length
Overall width
Overall height

O Use vessel drawing I:I
Survey origin Mavigation reference point (NRP)
From stern 2.000 Originto NRP X 0.000
From CL 1.000 Y| 0.000
From keel -1.000 z 0.000
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GNSS Geometry

Select Sensors— GNSS — Geometry.

The lever arm vector from the NRP to GNSS Antenna 1 has to be measured or
calculated based upon drawings or previously measured points, and entered into the
software.

This is the location of the antennas on the mounting pole with respect to the NRP.
Preferably the antenna should be installed in the aft-forward direction, with the position
reference point at the aft antenna. In this scenario, the antenna offsets are: X = -0.50m,
Y = +0.000m and Z= -1.01m (as defined in the screen capture below). If the antennas
are placed across the vessel with the antenna reference pointing to port side then the
offsets are: X =0.00m, Y = £0.500m and Z=-1.01m. If you have a second antenna mast
the Z offset becomes: Z=-1.935m

o
z Keel
TR CL
*T"}* X
Y
kA Show sensors kA Show monitoring points
Seapath Compact antenna (bottom view) Seapath Compact antenna (side view)

[rl:\l\lﬂ_“_ —
N
\ Heading reference peimt £1
Antenna location (from Survey origin) Antenna offset (from antenna 1 to antenna 2)
Position [m] Baseline length
X Y z
Heading offset o.oo0f -
Antenna 1 -0.500 0.000 -1.010

Height difference 0000, m

Calibration wizard |
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MRU Geometry

Select MRU — Geometry.

The lever arm vector from the NRP to the MRU location has to be measured or
calculated based upon drawings or previously measured points, and entered into the
software. This is the location of the MRU on the mounting pole with respect to the
NRP. The MRU can be placed with its default orientation with the cable connector UP;
or DOWN. We recommend the UP orientation as this provides a better cable
installation. Remember to change the sign of the Y axis to negative if the pole is
mounted on the port side of the vessel.

The Z component depends on what indexing mark is being used of the Z-pole. In this
example the deepest index mark is selected. Enter the MRU offsets as X =-0.255m, Y =
+0.350m and Z= +1.875m (cable facing up) or Z= +1.785m (cable facing down).
Other index marks can be found on the pole offset drawing (a separate document
associated with this Quick Start Guide). Also, Kongsberg provides an Excel Sheet to
help calculating the correct XYZ offsets for different mounting options.

'
2 Show sensors (2 Show monitoring points
N 0 m Y 0.350/m Z 8 m X

Q y

v

Roll 0.000/* Piich 0.000|* Yaw 0.000 *
Z
Mouning wizard
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Below is an example of the Kongsberg’s Excel Sheet provided with the system.

KONGSBERG s

INPUT SIS Offset results
EM Type EM 2040P EM 2040P
Mounting side Starboard Forward (X) Starboard (Y) Down (Z) Roll Pitch Heading
Antenna mounting Along ship ° r

Amount of GPS poles One Waterline
MRU placement On pole Measure System center to waterline and enter into SIS. Positive down value.
MRU mounting Cable Up
Index Setting (from top) 1 Seapath offset results
Tilt Adapter Mounted N EM 2040 Monitoring point
Tilt Adapter Angle 0 Forward (X) Starboard (Y) Down (Z)
USM Yaw 0° -0.06 0.350 2.230
USM Pitch 0 GNSS Geometry
USM Y offset (cm, positive outboard) 0 Forward (X) Starboard (Y) Down (Z) Heading
-0.5 0 -1.01 0°
MRU Geometry
Forward (X) Starboard (Y) Down (Z) Roll Pitch Heading
-0.255 0.35 1.875 180° 0° 0°

MRU Heave Filter

Select MRU — Heave Filter.

The Heave filter is to be set at 5s for smaller vessels. For the ‘Heave mean level’
configuration uncheck the option ‘Roll/Pitch dependent’. Please, refer to Seapath
Operator Manual for details on how to set the Heave Filter for different navigation
conditions or consult with Seatex customer support.

Option Hydrographic survey = ] RollPitch dependent

Period H0| s
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Monitoring Point — EM 2040P Geometry

Select Monitoring Points — Geometry.
The lever arm vector from the NRP to the EM 2040P location has to be measured or
calculated based upon drawings or previously measured points and entered into the
software. This is the location of the EM 2040P center geometry on the mounting pole
with respect to the NRP. The EM 2040P offsets are entered as a Monitoring Point, and

should be the preferred Reference Point for Delayed Heave data logging.

Enter EM 2040P offsets as X = -0.06m, Y = +0.350m and Z= +2.43m.

Origin r X

Z

Keel
EM 2040P
CL
o P
EM %(!;OF'
A Show sensors
Position [m]
D MName X Y z

4

EM 2040P

-0.060 0.350

2.430

Monitoring points are entered relative to Origin
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Seapath Input/Output generic setup
Select Communication Interface — Input/Output.

DGNSS setup
Click on DgnssLink1; configure as follows. The DGNSS Serial port as well as some

generic outputs are always the same regardless of the version of software package used.
DGNSS Serial to be set up to receive standard RTK over RS232.

Input/Cutput list

Interface Type Direction 1/0 Properties Description ~
@ DanssLink1 Serial In/Out DGNSS 115200 n 8 1rs-232 DGMSS Comection

Oe

Oe

[ [*] v

@ Disabled | @ OK |  Warning | @ Error

¥ Configuration details

Interface |D-;nssLin-:1 Description | DGNSS Correction

|
Type  [serial I-]
|

Cable D |

¥ /O properties

Port DGMNSS Baud rate | 115200 ®@rs-232  Ors-422

» Advanced
¥ DGMSS link properties
Interface [3710 DGNSS receiver | -] Name [Kongsberg EM 2040P PHs| Timeout ]
Format |RTCMv2 and XPIG2/G4 I-

¥ GGAinterval [s]
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RTCM Data Output (For Logging in SIS)

Click on TelegramOut5; configure as follows. Select to output Delayed Heave over
UDP port 31103. Logging RTCM allows for a lot of positioning post-processing options
(PPP and PPK). It is recommended to log this output in SIS if you are not using a
correctional service to improve your position. RTCM data can be logged in SIS or

Seapath.
InputiCutput list
Interface Type Direction |0 Properties Description -
Q TelegramOut5 Ethemet  Out UDP LAN1T 31103 BROADCAST rtem v3 for logging in SIS
@ TelegramOuts Ethemet  Out UDP LAN1 31102 BROADCAST Delayed Heave for logging in SIS
@ TelegramOut7 Ethemet  Out UDP LAMT 31202 BROADCAST F2X output for logging in 515
eleg 2 Eme DF LANT 2011 EROADCA RAW IMU for loagina in SIS (En S
Warning | ‘@ Error

@ Disabled | @ OK |

¥ Configuration details
Interface |Te|e=;r:3 mOuts

Description | rtemiv3 for logging in SIS

|
Type  |Ethemnet I~
|

Cable ID |

¥ /0 properties
® Broadcast O Unicast O Multicast

Local interface | LAN1 (157.237.20.10) |v|

Remote port

¥ Telegram out properties
Format [RTCM 3 |+| OLogtome
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Delayed Heave

Click on TelegramOut6; configure as follows. Select to output Delayed Heave over

UDP port 31102 @ 100 Hz. Can be logged in SIS or Seapath. It is important to
reference the Delayed Heave (PFREEHEAVE) to the sonar head when using SIS 4.x.x

as this will ease the workflow during data post-processing for many customers.

Input/Output list

Type Direction 140 Properties Description

Interface
] TelearamOLts | Ethemet |Out | UDP LAN1 31102 BROADCAST Delayed Heave for logging in 515
-

P2ZX output for logging in SIS

Q TelegramOut7 Ethemet  Out UDP LAMT 31202 BROADCAST

@ TelegramOutd Ethemet  Out UDP LAN1 3011 BROADCAST RAW IMU for logging in 515 {En...

Oa i
@ Disabled | @ OK | '~ Warning | @ Error

¥ Configuration details

Interface |Te|egram0utl3 | Description | Delayed Heave for logging in SIS
Type |Ethernet I' |
CableID | |

Y /0 properties
® Broadcast O Unicast O Multicast

Local interface [LAN1 (157.237.20.10) |+

¥ Telegram out properties
|F'FreeHea\re

0.010

Remote port

Format |v| [ Logtofile Monitoring point  |EM 2040P '

¥ Telegram timing

Interval [s] ® Timer driven

O Event driven
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Configuration Parameters and vectors for the GNSS antennas, monitoring points
and MRU (P2X output for logging in SIS)

It is also possible to output and log configuration parameters and vectors for the
GNSS antennas, monitoring points and MRU. These configuration parameters
are available through the proprietary NMEA formats P25, P26 and P27.

Click on TelegramOut7; configure as follows. Logging P2X creates a new file every
time you change offsets or other installation settings in the Seapath; handy for post
processing purposes. P2X data can be logged in SIS or Seapath.

InputiCutput list

Interface Type Direction 1/0 Properties Description
L dTeleramOui7 | EBhemet | Out | UDP LAN1 31202 BROADCAST | P2X output forloggingin SIS ___|
@ TelegramOuts Ethemet  Out UDP LANT 3011 BROADCAST RAW IMU for logging in 515 (En... TH
(] L
na

@ Disabled | @ OK | | Warning | ‘@ Error

¥ Configuration details

Interface |T-3Ia-;ra mOut? Description | P2X output for logging in SIS

|
Type  Ethernet |-
|

CableID |

¥ /O properties
@® Broadcast O Unicast O Multicast

Local interface [LAN1 (157.237.20.10) |+

Remote port

¥ Telegram out properties
Format [mEA |~

NMEAselection | P25 P26 P27 |=]
||

Options |

NMEAtalker ID O Logtofile
¥ Telegram timing

Interval [s] 1.000 O Eventdriven (@ Timer driven
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Raw IMU Data Output (For logging in SIS)

Click on TelegramOut8; configure as follows. Logging Raw IMU data allows for post-
processing of IMU data (smoothing and other options). Raw IMU data can be logged in

SIS or Seapath.

InputiCutput list

Interface Type Direction 1/0 Properties Description

(@l ]TelegramOute [ Ethemet [Out | UDP LAN13011 BROADCAST RAW IMU for logging in 515 {En...
oe [
oo i

e
@ Disabled | @ OK | | Warning | @ Error

¥ Configuration details

Description | RAW IMU for logging in SIS (Enable RTCM

Interface |Te|egram0ut8
logging in 215 and IMU will also be logged)

|
Type |Ethernet I' |
|

CableID |

¥ /O properties
@® Broadcast O Unicast O Multicast

Local interface [LAN1 (157.237.20.10) ||

Remote port

W Telegram out properties
Format |II'\-1U raw data I' | [ Logtofile Binary message token
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Seapath Communication Interface setup
Select Communication Interface — Serial port extender.

Make sure the Data pool parameters are defined as follows.

Data pool parameters

Processing unit name |Unit#1 |

Network interface name  [LAN1 (157.237.20.10) | =

UDP address |239.255.0 3 |

Select Network

Make sure the network Interface Settings are defined as follows.

ntarfare coltinnc
Interface settings

Interface ILAN1 I vJ
0 DHCP

IP address [157.237. 20 . 10 |
Subnetmask  [255.255. 0 . 0 |

Default gateway [157.237.20. 1 |

Note: the Seapath will reset everything upon restart if the Default Gateway is not in the
same IP range as the IP address.

The EM Multibeam system is configured to work in the 157.237.xx.xx IP range
(domain). As everything is connected through the same LAN, and the Seapath HMI
needs to reach the Seapath PU through that same network, the Seapath also needs to be
configured in this IP range. The above settings should be applied for the Seapath unit to
work seamlessly with the Portable Processing Unit (PPU).

453991 / A/ Page 43 of 69



Kongsberg Maritime AS

Seapath setup for K-Controller users (SIS5)

The following screen capture from the Seapath Nav Engine shows a summary and
description of all inputs and outputs in Seapath for K-Controller users.

Because K-Controller allows us to receive all available data from Seapath over ethernet,
a different setup is preferred.

InputiCutput list

Interface

@ GnssRecl
@ GnssRec?
@ MRU
Oe

@ DgnssLink 1

@ TelegramOut1
(]

@ TelegramOut3
oo

@ TelegramOut5
@ TelegramOuts
@ TelegramOut7
@ TelegramOutd

Type
Serial
Serial
Serial

Serial

Ethemet

Serial

Ethemet
Ethemet
Ethemet
Ethemet

Direction 1/0 Properties

In/Out GMS5157600n 81

In/Out GMSS257600n 81

In/Out MRU 115200 n 8 1 rs-422
In/Out DGMSS 115200 n 8 1rs-232
Out UDP LANT 3001 BROADCAST
Out SURVEY 9600 n 8 1rs-232

Out UDP LAN1 31103 BROADCAST
Out UDP LAN1 31102 BROADCAST
Out UDP LAN1 31202 BROADCAST
Out UDP LANT 3011 BROADCAST

Description
Receiver #1
Receiver #2
IMU #1

DGNSS Comection

KM binary to K-Controller

GGA, HDT, VTG and ZDAto K-...

tem w3 to 515 orintemal logging...
Delayed Heave to 515 orintem...
P2X output to 5154 orintemal lo...
raw IMU to 515 (enable RTCMI...

@ Disabled | @ OK | _ Warning| @ Error
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TelegramOutl supplies the system with motion and attitude velocity as well as time and
date. Broadcasted as KM Binary over Ethernet at 100 Hz.

Input/Output list

Interface Type Direction 1/0 Properties Description ~
Gl YTelegramOut1 [ Ethemet [Owt [ UDP LAN1 3001 BROADCAST KM binary to K-Cortroller

m[*]

@ TelegramOut3 Serial Out SURVEY 3600n 81 rs-232 GGA, HDT, VTG and ZDAto K-...

Oa v

@ Disabled | @OK | © Waming| @ Error

¥ Configuration details

Interface |TelegramQut1 | Description | KM binary to K-Controller

Type  [Ethemet |-

CablelD | |

¥ /0 properties
®Broadcast O Unicast O Multicast

Localinterface [LAN1 (157.237.20.40) |~ |

Remote port 3001
¥ Telegram out properties

Format |KM binary I' | Datum |WGS84 I' | Maonitoring point

Options | |v |

O Logtofile

¥ Telegram timing

Interval [s] 0.010 O Event driven  (® Timer driven
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TelegramOut3 supplies the system with NMEA GGA, HDT, VTG and ZDA.
Broadcasted as SURVEY Serial 9600/8/N/1 at 1 Hz.

InputiCutput list

Interface ype Direction 140 Properties Description

l@ SURVEY 9600 8 1523 GGA, HDT. VTG and ZDAto K-...

O
Ethemet Out UDF‘ LAN‘I 31103 BROADCAST rtem w3 to SIS orintemal logging. ..

d Heave to 515 orintem

[+ TelegramOutS

@ Disabled | @ OK | © Warning| @ Error

¥ Configuration details
Interface |Te|egram0ut3 | Description

GGA HDT, VTG and ZDAto K-Controller

Tipe  [serial I=]

Cable D | |
¥ /O properties

Port SURVEY Baud rate |9600 ®rs-232 Ors-422

» Advanced
¥ Telegram out properties
Format [rmEA |-| Datum |wcssa || wonitoringpoint [nrp [~

NMEAselection | GGAHDT VTG ZDA |
Options | |
MNMEAtalker ID [ Log to file Time precision

¥ Telegram timing

Interval [s] 1.000 O Eventdriven  (® Timer driven
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Seapath setup for SIS 4.x.x users

The following screen capture from the Seapath Nav Engine shows a summary and
description of all inputs and outputs in Seapath for SIS 4.x.x users.

Input/Qutput list

Interface

@ GnssRec
@ GnssRec?
@ MRU
ae

@ DgnssLink1

@ TelegramOut1
e

@ TelegramOut3
@ TelegramOutd
@ TelegramOuts
@ TelegramOuts
@ TelegramOut7
@ TelegramOutd

Type
Serial
Serial
Serial

Serial

Ethemet

Serial

Ethemet
Ethemet
Ethemet
Ethemet
Ethemet

Direction 1/0 Properties

In/Out GNSS157600n 81

InAOut GNSS257600n 81

InAOut MRU 115200 n 8 1 rs-422
InAOut DGNSS5 115200 n 8 1rs-232
Out UDP LANT 3000 BROADCAST
Out SURVEY 19200 n 8 1rs-232
Out UDP LAN1 2022 BROADCAST
Out UDP LANT 31103 BROADCAST
Out UDP LANT 31102 BROADCAST
Out UDP LANT 31202 BROADCAST
Out UDP LANT 3011 BROADCAST

Description
Receiver #1
Receiver #2
IMU #1

DGNSS Comection

Seatex Bin26to 5154 on UDPE

EM 3000to 5154 on COM 3
GGAto SIS40n UDP2

rtem w3 to SIS orintemal logging....
Delayed Heaveto SIS orintem...
P2X output to 5154 orintemal lo...
raw IMU to 515 (enable RTCMI...

453991 / A/ Page 47 of 69




Kongsberg Maritime AS

TelegramOutl supplies the system with Attitude velocity corrections. Broadcasted as
‘Seatex Binary 26’ over Ethernet at 100 Hz.

Input'Output list

Interface Type Direction 140 Properies

[ ] TelegramOut

O @ TelegamOut2 OME

D TelegramOut3 Serial Out SURVEY 15200 n & 1rs-232 EM 3000to 5154 on COM3
3 eme PLA E A Ato S1S4 on UDP2

Description

UDF LAN1 3000 BROADCAST Seatex Bin 26to SIS4 UDPE

[l

@ Disabled | @ 0K |  Warning | @ Error

¥ Configuration details

Interface

TelegramOutl | Description | Seatex Bin 26 to 5154 UDPG

Type |Ethernet I - |

cable D | |

¥ /0 properties
(® Broadcast O Unicast O Multicast

Local interface [LANA (157.237.20.10) |-

Remate port

¥ Telegram out properties

Format [seapatnbinary2s | =] Daum [woss4 | = | monitering point

Opfions | 2=

O Logto file

¥ Telegram timing

Interval [s] 0.010 O Eventdriven @ Timer driven
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TelegramOut3 supplies system with motion. Broadcasted as EM 3000 datagram over
SURVEY serial 19200/N/8/1 at 100 Hz.

Input’Cutput list

Interface ype Direction 150 F‘ropeftles Descnptlon

El T
f*] TelegramOutd Bhemet OLrt LIDP LAN1 2022 BROADCAST GGAto 5154 on UDPZ

[2[*] TelegramOut5 Ethemet  Out LIDP LAMT 31103 BROADCAST rtem v3to 515 orintemal Iogging...

Q Disabled | @ OK | | Warning | @ Error

¥ Configuration details

Interface |TEIEgramOL|13 | Description | EM 3000 to SI1S4 on COM 3

Twe  [serial |-

CableD | |

¥ /O properties

Port SURVEY Baud rate | 19200 @®rs-232 Ors-422

b Advanced

¥ Telegram out properties

Format [simrad EM3000MHipap § | CILogtofile Monitoring point [nRP ]+

Options | [~

¥ Telegram timing

Interval [s] 0.010 O Event driven  (® Timer driven
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TelegramOut4 supplies system with NMEA GGA. Broadcasted as NMEA GGA over
Ethernet at 1 Hz.

Input/Qutput list

Interface Type Direction 1/0 Properties Description -
D TelegramOutd Ethemet  Out UDP LAN1 2022 BROADCAST GGAto 5154 on UDP2
@ TelegramOut5 Ethemet  Out UDP LANT 31103 BROADCAST rtem w3 to SIS orintemal logging. ..
D TelegramOut6 Ethemet  Out UDP LANT 31102 BROADCAST Delayed Heave to SIS orintem...
e QP . P2X outout to 4 orintemal lo 2

@ Disabled | @ OK | Warning | ‘@ Error

¥ Configuration details
Interface | TelegramOutd |  Description | GGAto 8184 on UDP2

Type  [Ethemet I-]

Cable D | |

¥ /0 properties
@ Broadcast O Unicast O Multicast

Local interface [LAN1 (157.237.20.10) |- |

Remaote port 2022
¥ Telegram out properties
Format INMEA I- | Datum |WGS84 I- | Monitoring point H

|'|

MMEA selection | GGA

Options |
MMEAtalker ID [ Log to file Time precision

¥ Telegram timing

Interval [s] 1.000 (O Event driven (& Timer driven

Remember to set time as ‘Active Positioning System’ in SIS 4.x.x
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Setting transducer offsets in K-Controller (SIS
5.x.x)

The only offsets that should be set in SIS5 is the location of the sonar and angular
offsets, all referenced to Survey Origin as seen in the Seapath offset settings. Position
and attitude offsets should already be referenced to Survey Origin and so we leave those
alone and make modifications only to sonar head.

1. Click the Installation parameters function , then select Transducer Setup.
Enter sonar offsets Forward(X), Starboard(Y) and Downward (Z).
Enter sonar angular offsets Roll, Pitch and Heading.

K-Controller  Select a sounder to start ~

L

TX transducer (view from bow) —— TX transducer (view from port)— TX transducer (view from mast)—
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Setting transducer offsets in SIS 4.x.x

The only offsets that should be set in SIS is the location of the sonar and angular offsets,
all referenced to Survey Origin as seen in the Seapath offset settings. Position and
attitude offsets should already be referenced to Survey Origin and so we leave those
alone and make modifications only to sonar head

1. Click View — Tear off — Installation parameters in SIS upper left corner
2. Click the Sensor setup tab and then the Locations subtab
3. Enter sonar offsets Forward(X), Starboard(Y) and Downward (Z)

5=] Angular OffsetSl ROV. Specificl

Location offset (m)
Forward (X) Starboard (Y) Downward (£)

Pos, COML: |0.00 |0.00 |0.00
Pos, COM3: |0.00 |0.00 |0.00
Pos, COM4/UDP2: |0.00 |0.00 |0.00
Sonar head 1: |0.00 |0.00 |0.00
Sonar head Z: 0.00 |0.00 |0.00
Attitude 1, COM2/UDPS: [0.00 l0.00 0.00
Attitude 2, COM3/UDPE: (0,00 |0.00 |0.00
Waterline: 0.00
Depth Sensor: |0.00 |0.00 |0.00

4. Click the Angular Offsets subtab
5. Enter sonar angular offsets Roll, Pitch and Heading.

Offset angles (deg.)

Roll Pitch Heading
Sonar head 1: IF W 0.00
Sonar head 2: |t],t]t] ||:].t](] |Il].li]li]
Attitude1, COM2/UDPS: 0,00 |0.00 |0.00
Attitude 2, COM3/UDPS: [0,00 [0.00 |0.00
Stand-alone Heading: 0.00
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System Drawings

EM 2040 PHS - MRU at the bottom, MRU cable facing
down - Rear view

USM SYS CENTER (RP) TO SEAPATH:
X (-)0.500 Y O Z (-)1.010
WITH 2 MASTS Z (-)1.935

(0.085)] f=- 0.350 =
}_________

USM SYS CENTER (RP) TO 2040P:
X (-)0.060 Y 0.350

1.010 230

.130
.030
.930
.830
.730
.630

SYS CENTER—ﬂ\

|
N N N N N NN
e S S R O )

1.185

1.630

MRU CENTER

(0.150)

2040P PHASE CENTER

Please, also refer to ‘ANNEX 1’ document for more details.
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EM 2040 PHS - MRU at the bottom, MRU cable facing
down - Side view

0.255 —=

USM SYS CENTER (RP) TO MRU:
X (-)0.255 Y 0.350

.785
.685
.585
.485
.385
.285
.185

N N N N N N N
L JRE S GR R G G

l~—— (0.060)

2040P PHASE CENTER

Please, also refer to ‘ANNEX 1’ document for more details.
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EM 2040 PHS - MRU at the bottom, MRU cable facing up -
Rear view
USM SYS CENTER (RP) TO SEAPATH:
X (-)0.500 Y O Z (-)1.010
WITH 2 MASTS Z (-)1.935
(0.085)

USM SYS CENTER (RP) TO 2040P:
X (-)0.060 Y 0.350

.230
.130
.030
.930
1.830
1.730
1.630

NS TR \S B ]

N N N N N N N
—_

1.630

CENTER

2040P PHASE CENTER

* ¥ VALUES VALID FOR STARBOARD SIDE INSTALLATION
** ALL VALUES IN METERS ROUNDED TO NEAREST 0.5 CM

*** SEAPATH MOUNTED FORE-AFT

Please, also refer to ‘ANNEX 1’ document for more details.
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EM 2040 PHS - MRU at the bottom, MRU cable facing up -
Side view

0.255 —= =

USM SYS CENTER (RP) TO MRU:
X (-)0.255 Y 0.350

1.870
1.770
1.670
.570
1.470
1.370
1.270

N N N N N N N
—

2040P PHASE CENTER

Please, also refer to ‘ANNEX 1’ document for more details.
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EM 2040 PHS - MRU at the topside, MRU cable facing up -

Rear view
USM SYS CENTER (RP) TO SEAPATH:
X (-)0.500 YO Z (-)1.010
WITH 2 MASTS Z (-)1.935
(0.085)
$_ 0.350 =
USM SYS CENTER (RP) TO 2040P:
e X (-)0.060 Y 0.350
1.010
MRU CENTER— Z 2.230
Il
SYS CENTER \\ I Z2.130
- Z 2.030
(0.075)
: Z 1.930
2= Z 1.830
Z 1.730
Z 1.630
1.630

USM 8YS CENTER (RP) TO MRU:

X (-)0.170 Y 0

k‘2040F’ PHASE CENTER

* Y VALUES VALID FOR STARBOARD SIDE INSTALLATION
** ALL VALUES IN METERS ROUNDED TO NEAREST 0.5 CM
*** SEAPATH MOUNTED FORE-AFT

Please, also refer to ‘ANNEX 1’ document for more details.
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EM 2040 PHS - MRU at the topside, MRU cable facing up -
Side view

(0.170) —= =

2040P PHASE CENTER

Please, also refer to ‘ANNEX 1’ document for more details.
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EM 2040 PHS - MRU at the topside, MRU cable facing
down - Rear view

USM SYS CENTER (RP) TO SEAPATH: USM SYS CENTER (RP) TO MRU:
X (-)0.500 Y O Z (-)1.010 X (-)0.170 Y 0 Z (-)0.160
WITH 2 MASTS Z (-)1.935

USM SYS CENTER (RP) TO 2040P:
y X (-)0.0860 Y 0.350

2.130
2.030
1.930
1.830
1.730
1.630

N N N N N N

1.630

\4204DP PHASE CENTER

* Y VALUES VALID FOR STARBOARD SIDE INSTALLATION
** ALL VALUES IN METERS ROUNDED TO NEAREST 0.5 CM

**% SEAPATH MOUNTED FORE-AFT

Please, also refer to ‘ANNEX 1’ document for more details.
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EM 2040 PHS - MRU at the topside, MRU cable facing
down - Side view

!

(0.170) e

2040P PHASE CENTER

Please, also refer to ‘ANNEX 1’ document for more details.
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EM 2040P PHS overview - Tilt Adapter

ADD 0.200 TO SONAR DEPTH (Z) WITH ADDITION OF TILT ADAPTER

SUBTRACT VALUES FROM SONAR DEPTH (Z) OFFSET IN SIS

(90 DEG) 0.3

(75 DEG) 0.225

(60 DEG) 0.15

(45 DEG) 0.09

(30 DEG) 0.04

(15 DEG) 0.01

0

(15 DEG) 0.08
(30 DEG) 0.15
(45 DEG) 0.21
(60 DEG) 0.26
(75 DEG) 0.29

(90 DEG) 0.3

STARBOARD MOUNTED: ADD VALUES FROM SONAR ACROSS (Y) OFFSET IN SIS
PORT MOUNTED: SUBTRACT VALUES FROM SONAR ACROSS (Y) OFFSET IN SIS

Please, also refer to ‘ANNEX 1’ document for more details.
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Different offsets scenarios for the EM 2040 PHS

Scenario No. 1 (RECOMMENDED and preconfigured state)

- All standard outputs to Navigation Reference Point (NRP) in Seapath
- Delayed Heave to EM 2040P.

GNSS
Antennas

WATERLINE IN SIS

Measured from the RP (USM
reference mark) to the sea surface
(a positive value).

XYZ OFFSETS

EM2040P  MRU GNSS

NRP
XYZn St @ 0,00 0,0,0

- d
XYZ in Seapath NA 3 z

* EM 2040P |5 also defined as a Monlioring Point in Seapath software, but
ondy 10 output PFREEMEAVE 10 this location. Soo table below.

OUTPUTS IN SEAPATH
NRP

Standard outputs
3000, Att. Veloc.)

PFREEHEAVE M

Advantages:

* Logs delayed heave at sonar head (to be applied with post-processing software)
* Fairly easy to change offsets if tilting or changing height
Tilt change:
* Need to change Monitoring Point EM 2040P in Seapath HMI
* Need to change sensor location Y and Z offset in SIS or K-Controller
Pole index change:
* Need to change MRU geometry and monitoring point EM 2040P in Seapath
HMI
* Need to change sensor location Z offset in SIS or K-Controller

Please, also refer to ‘ANNEX 1’ document for more details.
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Scenario No. 2

- All standard outputs reference to the EM 2040P Sonar Head.

GNSS
Antennas

WATERLINE IN SIS

Measured from the sonar head to
the surface; a negative value.

XYZ OFFSETS
2040P MRU GNSS

X1 e 0,00 0,0,0 0,00

- NRP NRP
XYZ in Seapath . . .

* EM 20407 Is defined as a Monltoring Point in Seapath software

OUTPUTS IN SEAPATH
NRP Monitoring

Point at EM
2040P
Standard outputs M
(GGAZZDA, EM
3000, Att. Vieloc.)

— &

Everything ks output 1 the EM 20400 defined as a Monitoring Point

Advantages:
* Logs delayed heave at sonar head (to be applied with post-processing software)
* Logs all data to the same point
Disadvantages:
* This option creates the most changes to offsets when changing tilt or index
setting
Tilt change:
* Need to change Monitoring point EM 2040P in Seapath HMI
Need to change GNSS geometry in Seapath HMI
* Need to change MRU geometry in Seapath HMI
* Need to change waterline in SIS
Pole index change:
* Need to change GNSS geometry in Seapath HMI
* Need to change waterline in SIS

Please, also refer to ‘ANNEX 1’ document for more details.

453991 / A/ Page 63 of 69



Kongsberg Maritime AS

Scenario No. 3

- EM 2040P is the Navigation Reference Point (NRP) for all offsets

GNSS
Antennas

WATERLINE IN SIS

Measured from the sonar head to 3
the surface; a negative value. ! ot =
XYZ OFFSETS

EM 2040P MRU
AZh S 0,00 0,00 0,00

NRP = EM 2040P NRP = EM 20600 NRP = (M 20400
. B )

The EM 2040P is the RP = NRP

OUTPUTS IN SEAPATH

NRP
Point at EM
2040P
Standard outputs.
(GGA/ZDA, EM
3000, Att. Veloc.)
b M [EM 2040P

RP = NRP,

Advantages:
* Logs delayed heave at sonar head (to be applied with post-processing software)
* Logs all data to the same point
* Only one reference point in the system
Disadvantages:
* More options for offsets
Tilt change:
* Need to change GNSS geometry in Seapath HMI
* Need to change MRU geometry in Seapath HMI
* Need to change waterline in SIS
Pole index change:
* Need to change GNSS geometry in Seapath HMI
* Need to change waterline in SIS

Please, also refer to ‘ANNEX 1’ document for more details.
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Scenario No. 4

- All outputs referenced to Navigation Reference Point (NRP)

GNSS
Antennas

WATERLINE IN SIS

Measured from the RP (USM
reference mark) to the sea surface
(a positive value).

XYZ OFFSETS
EM 2040P MRU GNSS
Antenna
XYZIn SIS '3 0,0,0 0,0,0

.
e || g

OUTPUTS IN SEAPATH

NRP  Mon
e
2040

Standard outputs
3000, Att. Veloc.)

e LM

Advantages:
* Logs all data to the same point
* Has the least amount of changes to offsets when changing tilt or index setting
Disadvantages:
* Delayed heave is not referenced to sonar head, this is known to create problems
for CARIS users
Tilt change:
* Need to change sensor location Y and Z offset in SIS or K-Controller
Pole index change:
* Need to change MRU geometry and monitoring point EM 2040P in Seapath HMI
* Need to change sensor location Z offset in SIS or K-Controller

Please, also refer to ‘ANNEX 1’ document for more details.
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The interface cables for the Seapath 130
Seapath Antenna interface cable

A single cable from the Processing Unit to the Seapath 130 antennae.

Seapath antenna interface cable - with plug

The Portable Processing Unit can be connected to a Seapath 130 antenna with a dedicated
cable. The cable is delivered with the Seapath 130 unit.

¥

150002100
| ECEUETN
== —
of
22 | 18-36VDC FUSED :":E:MH'TE 24WDC R
21 | 18-36VDC GND XX B;owrumurrE xX GND 24 VDT B
19 | ETH Rx- \\—BRoWN Y ETH RXD- c
18 | ETH Rot+ e ETH RXD+ T
15 | ETH TX- W REDD WH W ETH TXD- 5
14 | ETH TX+ ORANGEWHITE ETH TXD+ P
16 | DGNES RTSTHA VX ORANGE XX DGNSS CTSRKA | G
1z | DGNSS TXTAB S DGNSSRERXE | H
12 | DGNSS CTSIRXA DGNSS RTSITXA | X
17 | DGNSS RIRXB K YELLOWIBLACK )X DGNSS TXITXE | A
11 | DGNSS GND Y 22:::“"'”“ DGNSS GND J
9 | SURVEY GND LUE SURVEY GND K
4 | SURVEY RX SURVEY TRITRE | ¢
| SURVEY CTS XX :tzit:HnE XX SURVEY RTSITRA | M
10 | PPS GND 1PPS GND a
e —— —n s —"
3 MRU R}( GRAY MRU TXA 1]
2 | MRU RXB il MRU THB F
7 [ MRUTXA MRU RXA z
8 | MRU TXB XX :I:':“”GE’B"MK XX MRU RAB W
1 | MRU LGND MRU LGND )
€ | MRU PPS HX__RED/BLACK X MRU XIN (1PPS] | N

A Local connection

Amphenol LTW DU-22BFFA-SL7000
B  Connection to Seapath 130 antenna

JVSO07ALT7265N

The DGNSS signal can be configured to be either

RS5-232 or RS-422,

Relation between RS-232 and RS—422 pins
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Seapath MRU interface cable
A single cable from The Processing Unit to the MRU.

Seapath MRU interface cable

The Portable Processing Unit can be connected to a Seapath Motion Reference Unit with
a dedicated cable. The cable is delivered with the Seapath 130 system.

P

~ 15000 £100
100 300 50
A==l | [
—
ODEE0E_THI _EE

8 |24 VDC GND ;o PAIR 1 WHITEJORANGE 24 VDC GND 1
R | PAIR1WHITE i B 5
—rx | | PAIR 2 WHITE/BROWN F = 3
& [Ree | PAIR 2 WHITE i = -
i R —
2 | TX- P — TX- 6
fiow A —
1 | XIN — XIN [

e T

A Local connection

Amphenol LTW CD-08BFMA-LL7001
B Connection Seapath MRU

SEACON 3501-1508

Cable specifications
= Cable length: 15 m

» Maximum outer diameter: 12.6 mm
«  Minimum bending radius: 10 x diameter @
« Conductors: 4 pairs, 23 AWG
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Seapath DGNSS interface cable

RS232 interface cable from PPU to your correctional services receiver unit.

4500

N WERE

)
BGNES <o AN DGNSS- PR ﬁ ." J"' 4

Cable connection
(Straight thru)

N — IO oy

N —  pn2

1 Ne — G o =

E Pin 1
(GN0) Pns —E — pna =5 ——

—

5 Ne —WB o
(RS232 T0) Pin2 —MB__ oo g Front view, Plug

Male e —E  pn7
Solder side view (RS232 RIO) Pn 3 &—. Pin 8

Note: Twisted pair 6&8
Screen to be connected in each end
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Annexes

EM 2040P PHS XY Z offsets considerations for USM pole

Please, refer to document ‘ANNEX 1_EM 2040P PHS on USM Mounting
Pole_Drawings and XYZ Offsets’.

EM 2040P PHS XYZ offsets considerations for Kongsberg’s Overside pole

Please, refer to document ‘ANNEX 2_EM 2040P PHS on Geoacoustics Mounting
Pole_Drawings and XYZ Offsets’

EM 2040P PHS mounting options for Inflatable VOOP

Please, refer to document ‘ANNEX 3_EM 2040P PHS on USM Mounting Pole for
Inflatable VOOP installations’

EM 2040P Installation Manual
Please, refer to document number 417418ab

Seapath 130 Installation Manual
Please, refer to document number M340-63/7.0

Universal Sonar Mount installation manual

Please, refer to all relevant printed installation manuals from Universal Sonar Mount
provided in the system’s delivery.

Multibeam survey planning, the key to success

Please, refer to EM Technical Note that covers several important topics to be considered
during survey planning. Click on link below; or perform a web search on your web
browser for the following: “Multibeam survey planning, the key to success”.

Web link:

https://www.kongsberg.com/globalassets/maritime/km-products/product-
documents/multibeam-survey-planning---the-key-to-success
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