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Specification of updates:

Version Description Author Date
1.0 MOSS description HW Oct 2015
11 Added PCB info HW Nov 2015
1.2 Added extra dimensions aildOSS options HW Dec2015
1.3 Added battery display and charge info HW Dec2015
1.4 Added MOSS options and applications HW Jan 2016
15 Added information on USB (fat3@rmat) HW Jan 2016
1.6 Added pictures of client specific MOSS units HW Jan 2016
1.7 Added info on power consumption HW Feb 2016
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1 INTRODUGON

The Marine OperationSurvey System (MOSS) is a multipurpose tool for field applications and survey jobs.
With the MOSS it is possible to carry out differemasurement with the same hardware. With multiple
sensor inputs a wide range of sensors can be connected. The basic softwasedispldy and stores all

sensor values. Client specific software can be programmed and be installed by use of a USBhstibkereve
the system is already in the field.

TheMOSS was initialljeveloped on request of a salvage company to be used as a portable freeboard
measurement system. This to replace the traditional fashioned) way of measuring the freeboard with a
leadline or going out with a RIB to read tbeaft marks

After the first operational freeboard system the added value of a small, portable and battery powered system
was noticed and the reque$br other sensor inputsiricline, temperature)followed soon.

The currentversion of the MOSS, as described in this document, has coméiireduests into one portable
measurement system.

& (]

Marine Operations Survey Systems (MOSS)

3
RELATIVE
86 % &
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2 MOSS

The MOSS is a practical, robust, portable measurement solution for your monitorirsgiasgying needs.
Developed and manufactured by TARBASTEMS with the needs of Marine Surveyors and Naval Architects in
mind. It is not a single tool but a MULTIPURPOSE solution for many different measurements.

Save time and overhead by using the MOS&syfor your surveys due to the pragmatic design, clear
functionality and the ability of reading a wide range of sensor inputs.

The functionality of the MOSS can be appliedMiarine, Offshore, Salvage and Cipplications.
For special functionality® o6l aA 0O a&adisSy Oly 68 SEGSYRSR 2y Of ASy s

The MOSS model is a handheld unit that provides the readout and storage of connected sensors.
The sensor valsare gathered, displayed and storéaternally oron a USBtick Average values can be
calculated and displayed during the measurements.

Additional to the dategathering, visualization and storage there are possibilities to forward the data to an
overall main measurement system through one of the available ports on the MOSS.

2.1 MOSSHARDWARE
ThestandardMOSSonfigurationconsists of the following hardware:

Rugged travel case with shider strap

Frontplate with integrated items.

Battery with control board- charger

MOSS integration PCB

Rugged waterproofensor connectorsnountedon the side

= =4 4 4
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2.2 Front panel items

The Frontplate consist of the following items:

Data Gathering and Display Module (DGDM)
Battery status display with control buttons
On/Off switch

Multi connector

ETH connector

USB connector

Power indicator light

= =4 4 48 a8 -4 -

DGDM

The MOSS is equipped withData Gathering and Display Modu[®GDM) which gathers, and displays the
sensor data. Modules equipped with an internal SD card can also store the data internally.

Thereare several versions of the DGDM available, version 4 and 5 are used with the MOSS.

Battery statusdisplay

The battery display shows the status of the battery system.

To scroll through the battery status display, press the buttons next to the display.

More details about the battery system and how to charge the system are described in a separate chapter.

On/off
To switch theMOSS onswitch the on/off switch. Please note that thattery display is always on and is not
connected to the on/off switch. Thts have a direct view on the status of the battery system.

Multi connector

The Multi connector is an extra connector which can be used for several options depending on the
configuration of the MOSS.

When installed as a-gin male connector is it usedifthe charger.

When installed as a-@din female more options are possible.

ETH connector

The ETH connector is not connected now while the D@BMoes not have an ETH output port.

The future versions of the DGDM will be equipped with an ETH port.

With the connector already mounted in the front plate, the MOSS is prepared for future upgrades.
The DGDM/4 is equipped with an ETH port but does not have an RBEB5BUS port.

USB connector

To bad init files from USBlug-in the USB stick.

When the program sires data on the USB, the USB must be connected during operation.
USB must be formatted as fat32, an USB formatted as NTFS is not seen by the system

www.tarka-systems.nl
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2.3 Side panel items

The side connectors are used to connect to the sensor cables. When client has already existing sensor cables
and connectors the connectors on the side of the MOSS can be adjusted to clients demand.

Depending on the configuration of the system and the dedwof the client, the side panel can have

different layouts.

Two examples are shown below

Standard layout:
= The maximum number of connectors on the side is

four with the standard BINDER connectors.

The 7pin female connectors are used to connect the

sensors.

The 4pin male is used for the battery charger of the

MOSS.

When not used connectors are protected with dust

cap.

Client solution with additional side plate with
inscription and four mikpec 7#pin female connectors.
Forthis solution the MULTI connector on the front is
used as charger input.

When not used connectors are protected with dust
cap.

2.4 Battery system

The MOSS is equipped with a battery system consisting of three main items:
Battery

Control print

Statusdisplay

Battery charger

= =4 -8 4
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2.4.1 Battery
The battery is the smart type with SMbus:

T Lithium

1 14.40V

1 6600mAh
1 95.0wWh

2.4.2 Battery control print

The battery control print controls the behavior of the battery and protect it from unexpected situations.
The control print povides information about the system to the battery displ@iie control print is integrated
on the MOS$CB.

The control print, right up corner, is integrated on the MOSS
PCB.
More details on the MOSBCBsee chapteMOSSPCB

2.4.3 Battery statusdisplay
The battery displays information about the battery status of the system.

The display was initially designed, by the manufacture, for temporary checking of connected batteries and
therefore many different screens are available. By pressing thebtwttons the user can walk through these
screens. The total number of screens available are 37 but the following screens are the most important ones.

TARKA is negotiating with the manufacture to reduce the number of screens.

TIME TO EMPTY
This displaghows the time that the system can run until the battery is

empty with the same power consumption.

RELATIVE CHARGE
This display shows the relative charge of the systems in percentage.

www.tarka-systems.nl
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CURRENT

This display shows the current running in (charge) orcomsumption)
of the system.

Charge with active battery: approx. 3800 mA

Charge with empty batterysee chapter about charging.

Two menus down the voltage screen is shown.

VOLTAGE

This display shows the voltage of the system.

Voltage with activéattery: approx. 14400 mV.

Voltage with empty batterysee chapter about charging.

2.4.4 Battery charge

To recharge the MOSS the power supply cableiri§) must be connected to the related bulkhead connector
on the MOSS. Depending on the model the bulkheadheotor is mounted on the side or on the fropiate
(MULTI) of the MOSS.

For charging the MOSS there can be two situations which have a different procedure, both are explained in
detail below.

2.4.4.1 Charger

finput 106240 Vac

I Thefollowing charger iprovidedwith the MOSS.
fOutput 18.0 Vdc, 5.56 A

2.4.4.2 Charge with active battery
When the battery is still active, which means that the relative charge is 1% or higher, the battery will be
charged in a normal way and the percentage will increase ungibithed 100%.

The battery can be charged during operation.

www.tarka-systems.nl
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2.4.4.3 Charge with empty battery
Charging from a totally empty battery is different and need to be carried out in two steps due to safety
protections of the batteries.

1. from deep uncharged to normédvel
2. from normal level to full charge

Connect charger to the MOSS and set battery screen o@IeT AGEcreen The voltage will probably be
below the safety level of 12.1 Vdc. This level is the safety level for the batteries, below this level thiedbatte
are only charged with a very low current. When charging the current will be approx. 100 nAUBEENT
screen) until the batteries have reached 12.1 Vdc. se&/tbeTAGEcreen.

When the 12.1 Vdc is reached the voltage will shortly increase but then the battery control print will cut off
the charge current, to prevent the charger to load with a high current. The value BUWRRENIcreen will
show 0.0 mA.

Now the battery haseached it normal stage and is out of its deep discharged mode.

DISCONNECT CHARG®RIT 10 SECONPRECONNECT CHARGER

To charge the battery to full 100% disconnect the charger for 10 seconds and reconnect the charger again.
Now the value in the CURRENT screen will show a high charging current of approx. 3800 mA. and the system
is charged in a normal way, equallyGbarge with active battery

www.tarka-systems.nl
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2.5 Power consumption

The MOSS power consumption is specified for difiemodes:

1. Storage

2. ldle

3. MOSS only

4. MOSS complete
1: Storage

When the MOSS unit will not be used for a long period and system is stored it could be wise to disconnect the
battery cable from the PCB board. Open the Frontplate and disconnect J12 fra?@Bboard. Is it best to

fully charge the battery before system is stored. When the system has to be used again the battery cable can
be reconnected and the system is operational again.

2: Idle
The MOSS is active and charged, battery display is omaimdswitch is OFF.
The Measurement screen is OFF.

3: MOSS only
The MOSS is active and charged, battery display is on and main switch is ON.
The Measurement screen is operational, No sensors are connected.

4: MOSS complete

The MOSS is active and chardeattery display is on and main switch is ON.
The Measurement screen is operational and all sensors are connected.
The number of sensors and the type of sensors can differ for each setup.

Time frame
Total battery capacitywhen fully charged: 6400 mAh.

Consumption
1. Storage 0 mAh
2. Idle: 25 mA, 6400/25 = 256 hour
3. MOSS only: 240 mA, 6400/240 = 26.6 hour
4. MOSS complete: indication : 260 mA, 6400/260 = 24.6 hour

Total consumption is relevant to type and number of connected sensors.

www.tarka-systems.nl
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26 MOSSPCB
TheMOSS integration PCB was designed to integrate all internal connections.

MOSSPCB

PCB version 1.1

The following item are integrated on the
MOSSPCB:

Battery control print

Charger, 1x3ins connector
Battery, 3x2pins connector
Sensor input 1, 4xpinsconnector
Sensor input 2, 4xRins connector
DGDM output, 4xpins connector
LEDs, 5x%pins connector

Battery reader, 4xpins connector
Main switch, 2xzpins connector

= =4 -4 -4 -4 -4 -8 -8 13

With integrated power booster to create 24 VVdc power supply for sensors.
With a dipswitchthe output can be selected betwedmattery-power (15 Vdcandboostedpower (24 Vdc).

2.7 MOSS SOFTWARE

The software running on the Da@athering and Displdyodule (DGDM) reads the signals from the sensors
and displays teseon the display Multiple screens are possible to keep a clear overview.

The user can go throughe screens by using the pushbuttons on the front.
Thebasic setup of the screen consist of the following layout:

Introduction screen / setup values

Overview raw input signsl

Engineering screen with sensor value in engineering values.
Overview screen of all inputs.

Aboutscreen for system info.

aprdPE

The screens can be adjusted to each project or on client request.

www.tarka-systems.nl
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Examples of screen for FREEBOARD measurement:

FREEBOARD INPUT 1/5

Samples per sec

Average over total samples

Measurement position
(1-20)

16:23:05 04.09.2015

T $ <~ o d

FREEBOARD DATA
Average
0.00

Awverage

0.00:m

0 0 04.09.2015

Mon/Save =
| I | I | N

16:23:36

FREEBOARD

Sensor 1

283.85
e

10:42:45 17.08.2015
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2.8 MOSSINTERFACES

The MOSS system has a modular setup so it can read the most common sensoiifipart the data output
type of a sensor is known the raw value can be read. With client specific software the engineerircamalue
be calculated and displayed on the display.

Availableinterface optiondDGDMType 5
1 RS485 (MODBLRSTU)
2 CAN ISO 11898
USB Host (to connect USB mass stoidaap)
USB Device (to connect to Ffaj32)
Ethernet
4 analog inputs @0V / 620 mA)
4 digital inputs
2 dgital outputs
Optional¢ internal storage

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

Available interface options modul2GDMType 4.
1 2CANISO 11898
USB Host (to connect USB mass stoidaap)
USB Device (to connect to Ffaj32)
Serial input RS232 (NMEA)
Ethernet
4 analognputs (310V / 620 mA)
4 digital inputs
2 digital outputs
Optionalg internal storage

= =4 4 4 4 A -5 -4

Available interface options module DGPMpe 2:
1 RS485 (MODBLRSTU)
T 2CANISO 11898
1 USB Host (to connect USB mass stoi@at3p)
1 USB Device (to connect to Ffaij32)

TheDGDMis equipped with four special push buttons (tactile) which are used to controhtresurement
program.

The sensors are connected through rugged waterproof connedb@pending on the number of inputs the
number of connectors can change.

Each connector can have a power source output to poweré¢lated sensors, power can be battgoppwer
(15 Vdc) or boostegower (24Vdc).

www.tarka-systems.nl
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2.9 DIMENSIONS

Rugged case : 305x270x194 mm
: Removable lid
: Outside use possible when closed
Weight : approx. 4 kg
Battery : Internal 90 Wh
: Status display
25-50 Hours operational time
Depending on number and type of sensors attached
: Additional battery packs optional
Connectivity : Multiple sensr input
1 x Multiinput/output
1 x USHfat32)
: 1 x Ethernet
Charge : 1 x input 1924 Vdc

Display : 3.5 inch, 320x240 pixel
Software : Basic software

: dient specific solutions
On/Off switch : 1x
Power LED : 1x

www.tarka-systems.nl
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3 APPLICATIONS
With the DGDMType 5 the MOSS has the possibility to read:

RS485 (MODBLRSTU) up to 32 sensors
2 CAN ISO 11898

4 analog inputs @0V / 620 mA)

4 digital inputs

2 digital outputs

Optionalg internal storage

=A =4 4 A A -4

With the abovescope of inputs signals the MOSS can be used as a modular system for many different sensors
and many different measurements. When different measurement programs are required for a different type
of project the software can be changed by using a USB stick.

By placing an USB stick into the system the system will check the files on the stick. When a different program
is on the stick than installed on the DGDM that program is installed. When each client specific measurement
software is on a separate USB stick MOSS can be used for multiple measurements without changing any
hardware.

The type of sensor is not important only the sensor should have one of the above protocols to be used
together with the MOSSSensos can be provided by TARISY STEMS.

3.1 Sensottypes
Examples of sensovghich can be read by thdOSSunit:

Pressure mA DGDM type 4/5
Temperature PT100 with convertor to mA DGDM type 4/5
Incline mA DGDM type 4/5
Incline RS48§MODBUSRTU) DGDM type 2/5
Strain gauge full bridge with convertor to mA DGDM type 4/5
Distance(freeboard) mA DGDM type 4/5
Distance RS483MODBUSRTU) DGDM type 2/5
Wind sensor Serial RS232 NMEA DGDM type 4

Water Current Serial RS232 NMEA DGDM type 4

GPS Serial RS232 NMEA DGDM type 4

With the MODBUS RTU protocol up to 32 sensors can be connected isstilmigre which allows the user
to carry out multiple measurements.

www.tarka-systems.nl
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3.2 Appliedapplications
A short summary odppliedapplications

Freeboard measurement

Sector Salvage

Sensors Ultrasonic sensor (RS485 MODBUS)
Inclinesensor (RS485 MODBUS)

Software Read, display, store internal, store USB

Pipeline Services

Sector Civil

Sensors Pressure sensaypipe pressure (20 mA)
Pt100- pipe temperature(4-20mA)
Pt100¢ ambient temperature (20mA)

Software Read, display, store internal, store USB
EXCEL tool for preparing measurement
EXCEL tool for generating pgdfort.

Underwater installations
Sector Diving
Sensors Pressure sensayabsolute(4-20 mA)
Pressure sensaratmospherig4-20mA)
Temperature sensag ambient (420mA)
ADP sensorwater speed and current

Additional to the above applied applications the MO8@dabe used for the following applications:

Salvage monitoring and survey Marine survey of damaged vessels
Field measurement Incline experiments

Dry docking monitoring Floating dock monitoring
Semisubmersible monitoring Floaton/off monitoring

Heavy lift Load out

Pressure tests 20 KSNAEXXX
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