SPM/CBM Telemetry & Monitoring
Capability Statement

Modular, Reliable, Maintainable

MOOIsure

An Offspring International and AMOG Jaint Venture

Moorsure’s approach to telemetry and monitoring has been refined over decades of experience for key
individuals across a breadth of sectors (from terminal operations through to mining and renewables).

Moorsure is driven to assist terminal operators and improve telemetry and monitoring solutions for
single point mooring and conventional buoy mooring applications.

Why Choose SPM Telemetry from Moorsure?

Improve Safety & Reduce Risk

Enhance Operational Efficiency

Increase Asset Lifespan

Reliable, Non-Intrusive Monitoring
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Prevent hawser snapback incidents, detect floating hose failures early, and ensure mooring integrity before offtake

Minimize unnecessary replacements, optimize scheduling, and reduce downtime.

Maximise hawser and floating hose life with data-driven maintenance strategies

Overcome the shortcomings of existing telemetry systems with a robust, environment specific, operator-friendly solution

Key Aspect of a Moorsure Telemetry System

All equipment can be rated for minimum Zone 2
hazardous environment

All wiring supplied will be in accordance with IEC
60092-360

IP66 protection minimum for dust and liquids
Panels and aerials will be supplied with IS barriers
and lightning surge arrestors

Steel wire braid armouring for all external cable
runs and certified Ex “d” and Ex “e” cable glands
Ability to integrate with sensors supplied by others
SCADA-based telemetry for ease of integration

Security Level 3 as per IEC62443-3-3

Training available

Ongoing maintenance timed for terminal
downtime

All systems are scaleable, The modular equipment
proposed in following pages are indicative of what
may be requested by the operator. Each system is
tailored to the specific needs of the client.

All Omniflex modules allow for integration with
legacy modules thus ensuring older equipment
does not become obsolete
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Laptop Controller Vessel Mooring System (VMS)
for Mooring Master
Tanker Positioning and excursion using DGPS sensors..

- Provide speed, distance and direction of approach to the
\ SPM during manoeuvering whilst moored.
Manifold Pressure monitoring with Surge Protection \

- Designed o protect export terminal hoses, pipeline and
buoy from the effects of pressure surges.

On-shore Control \

- Master Control Unit
- Interface with SCADA unit (optional)
- Terminal Management Software
= Full Historical Data Storage - Hawser Load Cells
- DGPS Base Station - Dome Pressure Monitoring
- Wave & Current Sensors
- DGPS Position Monitoring
- Mooring Line Integrity Monitoring using SMIC
- Doppler Wind Sensors
- Swivel Leak Detection
-CCTV

SPM Buoy Monitoring

PLEM Monitoring

- Open/Close Valve Actuation
= Valve Limit Switch
= Actuator Health Monitoring
- Torque Trends
- Battery Status
- Signal Quality

Note: The graphic above is merely illustrative, showeasing a range of possibilities for

system monitoring. The actual system can be tailored to be more sophisticated or
simpler, depending on your specific requirements and budget.

Modular Equipment List

Control
* Main panel (buoy mounted) including HMI '
+ Secondary panel for NavAids : rmueTem

¢ Other additional panels as required
* Powered by dual redundant Maxiflex PLCs
* Communication with dual redundant UHF modems

Communications
Maxiflex and Teleterm M3 RTUs:

* Versatile I/O platform covering most digital, analogue and
network interfaces

* Full IEC61131-3 control and monitoring capability

° Hot swappable modules preventing unnecessary downtime and
allowing the SPM maintenance team to undertake the work with
minimal training

Power

* Power budget calculation, Li-lon battery bank in the order of
45 KWh, ~500 kg for the full SPM system (including CCTV)
» Solar panel primary plus wind generator secondary

NavAids Package

¢ Nav. Lantern 10 nm range flashing Morse Code “U”
* Photocell

* Foghorn 2 nm range to sound Morse Code “U”

* Visibility Meter/Fog Detector

° Radar Reflector

e Alarm Strobe Light

e AIS transceiver

www.moorsure.com
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> Position Monitoring
DGPS buoy base station unit connecting to the RTU for transmission of GPS data back to the MTU.
On a lower power radio system and antenna for communication to the tanker berthing system.

Load Monitoring

* The load monitoring and inclinometers systems are both 4-20 mA Zener Barrier protected circuits.
* Integration with supplied load pins and inclinometers (whether by us or others)

Other Sensors

* GPS

* Ultrasonic wind speed & direction sensor

* Load Pins (for hawser load monitoring)

* Export monitoring (temperature, pressure, flow
rates)

* Level sensors & leak detection

Onshore Control Centre

Integration with onshore control station including
SCADA workstations and ethernet connectivity.

Mooring Master Equipment

Moorsure typically proposes two sets of mooring master/
tanker pilot PDUs (Portable Display Units) that includes:

* Rugged Windows tablet

e Acharger for the PTU

* Atelemetry processing system with antenna

* A sealed, waterproof carrying case.

o 2 off portable wireless DGPS Units in EX-d enclosures in

a sealed carry-on case with chargers

Integrations
Options include:
« CCTV
* Communications (5g, 5Ghz wireless, satellite)
e Lighting (LED)
¢ PLEM Valve Monitoring and/or control.
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Available Software

FLASH

(Fatigue Life Assessment
from Service Histories)

BERTHING SUPPORT
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Our Partners

AMOG’s FLASH software tool predicts the fatigue life and estimated residual
strength of mooring hawsers, forming part of AMOG’s range of fatigue
monitoring solutions. To achieve this, FLASH reads and processes data recorded
by the load monitoring system to calculate;

The statistical properties of the hawser load signal.

The cumulative estimated fatigue damage to the hawser.

The estimated residual strength of the hawser.

Provides the Mooring Master the required information to safely berth a tanker
at the SPM terminal:
True tanker speed, direction, and acceleration
True tanker motion including BOW/CENTRE/STERN speed vectors
Relative distance, speed, and bearing of tanker approach to user
defined waypoints
Automatic predication of future vessel position, speed, and heading

AMOG'’s (SMIC) is a proactive monitoring system designed for fixed and floating
offshore structures for:

Mooring failure detection & fatigue monitoring

Riser and cable fatigue monitoring

Structural failure detection & fatigue monitoring
SMIC is a proven technology integrated into the operational and integrity

management practices of multiple operators. It simplifies compliance, reduces
monitoring costs, and helps extend asset life.

SAMOG

SPM and CBM system experts, history of supplying SPM and CBM
telemetry and know what works.

REMOTE MONITORING SPECIALISTS

30+ years experience in design and monitoring of terminal
systems. Developers of FLASH, SMIC and WharfWise

technologies.
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OFFSPRING
INTERNATIONAL
LIMITED

Remote monitoring specialists across industries such as nuclear,
0O&G and process.

For more information, please contactSlgi{elE eI VTN 611y

Melbourne
Australia
Head Office
19 Business Park Drive

Notting Hill Vic 3168
+61 3 9542 3799

Houston Birmingham

USA UK
770 South Post Lane, Unit 8, Castle Court 2
Suite 310, Castlegate Way, Dudley
Houston Texas 77056 West Midlands, DY1 4RH

+1 713 255 0020 +44 (0) 1384 453880
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