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Product Overview:
RBR Options for Hydrography

rbr-global.com stef stimson

Business Development Manager (Asia-Pacific)
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Water Level / Tides / Waves : Loggers

Compact Standard

Quartz

Ideal when instrument size is critical Ideal for very long deployments
Lowest running costs

RBRsolo® D RBRvirtuoso® D
RBRsolo® D|tidel6 RBRvirtuoso® D|tide16
RBRsolo® D|wavel6 RBRvirtuoso® D|wavel6
R8Rsolo _. QBRu'rmosa-' 0
RBRduet® T.D RBRduo3 T.D
RBRduet® T.D|tidel6 RBRduo? T.D |tide16
RBRduet® T.D|wavel6 RBRduo® T.D|wavelb
R & =] { reRao =
Options : Titanium (1,000 to 10,000m range)

8, 16 and 32Hz sampling

standard (~1s) or fast (~0.1s) thermistor

Ideal for high resolution
Ideal for wave deployments beyond 50m

RBRquartz® Q
Geﬂquartz’ '
b)
A —

RBRquartz3 BPR
RBRquartz® BPR|zero

g RBRguartz’




Water Level / Tides / Waves : Specs

Standard b
RBRyvirtuoso’

1 x AA Battery 8 x AA Battery 8 x AA Battery (BPR req. Ext Pwr)
~60M Readings ~240M Readings ~240M Readings
0to20/50/100/200/500/750m Q:0to10/20/55/125/190/260/330m
0 to 1,000 / 2,000 / 4,000 / 6,000 / 10,000m BPR: 0 to 1,350 / 2,000 / 4,000 / 7,000m
- Twist Activation Twist Activation (Q only)
- External Connectivity Available External Connectivity Available
. Wi-Fi Available
+0.05% Accuracy / £0.001% FS +0.01% Accuracy / 10ppb @ 1Hz
Example 1: Continuous @ 1Hz = > 1 year ~1 month*
Example 2: Tide: 1min samples @ 1Hz every 5mins = ~5 years ~5.5 months*
Example 3: Waves (4096 burst @ 4Hz /hr) = >6 months (solo) / ~2.5 years (virtuoso) ~3 months*

* Ext. power recommended for most deployments I‘ I ; I‘



All data is saved
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Post processed for averaging
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D|tidel6

Sampling
Ifast8 Madeo:|. Tide b
|fast16 Speed: Rate 16Hz
If?5t32 Duration: 00:01:00 2
Filter out higher :‘t’:,:i;?e interval: | 00:05:00 2 Only averaged
frequency variation data is saved
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D|wavel6

Sampling

(Mode: Wave C\
Speed: 16Hz C | 0.25
Duration: 32768 ¢ | 10.0

01:00:00 C)

wtervalz

Instrument altitude (m)

Mean depth of water (m)

Wave bandwidth: 0.0005 to 0.1889 Hz
Wave periods: 5.29 to 2048.00 secs

Wave
“Burst” ———~
Sampling
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Pressure Based Tides ==

Water Level = Pressure Recorded — Atmospheric Pressure
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TGR-1050P.......Purchased in 2008!! ——
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Speed of Sound: CTD

Conductivity  +0.003 mS/cm

Temperature +0.002°C
Depth +0.05% FS

RBRconcerto3 CT.D

240 million readings, up to 32Hz sampling
Available configurations: RBRconcerto? C.T.D | fast8, RBRconcerto® C.T.D |fast16, RBRconcerto® C.T.D|fast32
750m, 2000m, and 6000m ratings

USB-C download R
Twist Activation and Wi-Fi I t B



Speed of Sound: CTD
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RBRconcerto3® C.T.D+

240 million readings

Up to 5 channels combinations: T.ODO, Fl, Tu, pH, PAR, ORP, etc...

750m, 2000m, and 6000m ratings
USB-C download
Twist Activation and Wi-Fi

RBR



‘ RBRmaestré”

RBRmaestro3

240 million readings

Up to 10 channels combinations: T.ODO, Fl, Tu, pH, PAR, ORP, etc...
Bulkhead-mounted and cable-connected sensors
USB-C download

Twist Activation and Wi-Fi I t B I {



RBRbrevio3 CT.D

Shorter housing with 4 AA batteries

Internal logging, Wi-Fi enabled, or integrated with vehicle control system
Available configurations: RBRbrevio3 C.T.D |fast16, RBRbrevio® C.T.D |fast32, RBRbrevio® C.T.D |deep

750m, 2000m, and 6000m ratings R B R




Top Tip#l : Auto Deploy and Auto Download

R ELSE Help
. Simulate instrument...

Remove instrument inections $2 \
-~ Update logger firmware...

’ e o , Ruskin v2.10,4.202007161249
Automatic tasks Bl  Auto-download - % wegma~_ " O |[ mensoet oaraes s\
5 Auto-stop ¥ @ Instruments p— P mmmu].s Mwm]w]
Utilities  Auto-deploy > T Schacie Sencioo
| | [ [l PR e — § stusste St _ .
Clock: 2020-08-18 13:58:38.07:00 SHa
St v .
o 2000022 (R
Paower
Dattery:
Memory used: <1% Dowrécad
Stop
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Top T|p#2 Using Ruskin As A Plannmg Tool
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Top Tip#3 : Fresh Battery
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Upcoming Webinars




Future Webinars

Chronicling seasonality in Beaufort Sea Wave processes on coral reefs and the
Lagoons impact of sea level rise on atoll islands

Christina Bonsell (University of Texas) Eddie Beetham (Tonkin + Taylor)
September 9, 2020 at 12PM EST (GMT-4) September 10, 2020 at 11AM AEST (GMT+10)

Past & Future Webinars - https://rbr-global.com/about-rbr/webinars R B R



https://rbr-global.com/about-rbr/webinars

Thank You

Contact Us

RBR
www.rbr-global.com
info@rbr-global.com
+1 613 599 8900

Asia-Pacific

Stef Stimson
stef.stimson@rbr-global.com
+61 406 492166

RBR



PORT of BRISBANE

Here for the future

RBR Webinair

Tidal Measurements to Support

Hydrographic Surveys within the

Port of Brisbane and throughout
Queensland Waters.

3"d September 2020

Presented by Giles Stimson
Manager Hydrographic Surveys




Something you didn’t know about me??
| attended the most expensive birthday party to date!

In 1996, whilst working as the Principal Land and Hydrographic Surveyor during the
construction of Sultan of Brunei’'s Marina complex, to berth the royal family’s fleet of
Mega Yachts, my family and | were invited to several functions, over a 2 week period,

to celebrate the Sultan’s 50t birthday.
The Party Cost $27 million dollars!!




The Port of Brisbane Pty Ltd - Our History

Port of Brisbane
Port of Brisbane Pocn:'t of Brif.bane Corporation Limited
: orporation
Authority : Port of Brisbane
Dept of Harbours Pty Ltd
& Marine

h

1976 1994 2006 2010
Began building a Became a diversified Became a PBPL purchased
_new port at commercial operation Company GOC by Q Port
Fisherman Islands GOC 2 shareholding Holdings
Ministers

PORT of BRISBANE

Here for the future




Our Boundaries

Mooloolaba

OINT CARTWRIGHT .

' i a st
P Fisherman Isd
HAMILTON . / m-

Ty

NV - Fo

96km shipping channels

16km up Brisbane River to Breakfast Ck
30km Pilot Boarding Area & Anchorage

2,000ha of core port land > 500ha spare
7.5km of berths plus >2.5km spare

Area of land at Fisherman Islands 700ha

Future Port Expansion area 230ha

e\
PORT of BRISBANE

Here for the future



Imports and Exports

Over 6,000 shipping movement per year

Tankers (oil) 43% of the Ports trade is oil =2

Containers (1,000,000 Teus)

Dris hiillly (arain_~aal)

Total international trade worth over
$48.4 billion per year.

PORT of BRISBANE

Here for the future



Port Surveys - Responsibility

*Team of 8 Qualified Hydrographic Surveyors

 Safety of Navigation — All vessels-large and small
e Port Maintenance - 38 deep water berths -15m+
* 96kms Channels operating UKC.

*16kms Tidal River Reaches.

*Berth & Channel Maintenance & Development.
*Major Port Infrastructure Projects — Expansion.
*Monitoring and Technical Support — Dredge Fleet.
eLiaise and advise Harbour Masters, Pilots,
Consultants, Premier’s Office, Government
Agencies & Port Stakeholders.

*External Clients — Revenue.

*Assist with the Dredge Maintenance and surveys
of Queensland’s Major Ports.

*All surveys carried out in accordance with
Maritime Safety Queensland (MSQ) Standards for
Hydrographic Surveys within Queensland Waters
and in accordance with the International
Hydrographic Organisation’s (IHO) Standards -

Special Publication SP44 | 4
PORT of BRISBANE

Here for the future
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Lead Line Survey

THREE - POINT FIX

“SWINGER" or "REVOLVER"

THREE - POINT FIX SerozS

Foundations of Hydrography
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Progression - Single Beam Echo Sounding
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Progression
Single Beam With Towed Side Scan Sonar

| |
Good Vessel Positioning

Sonar Fish Positioning??




Solution?
Multibeam Technology

Precise~_
Depth

e -
Multiple Be

<

i
ams




What is Needed to be Measured?

*Precise Vessel's Position

*Precise Vessel's Dynamics (Attitude)
*Factors Affecting the Sonar Acoustics
*VVertical Datum (Changing Tides)



Moreton Bay - Fairway to Port of Brisbane
Approx. 2,400 Sq kms
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Main Deepwater Channel & Bay
Tide Gauge Network
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Precise Positioning Global
Navigation Satellite System - GNSS

NAVSTAR Global Positioning System 30+ Satellites
Galileo, GLONASS, Augmentation System

Full Real Time Kinematic (RTK GPS)

Centimetre accuracies essential (X,Y,Z)

Close Coupled Positioning using Attitude Sensors




Precise Vessel Dynamics




Motion Sensors

How a Gimbal Works
- YAW '
AXIS ;

ROTATIONAL MOVEMENT STATIC POSITION




Which Vertical Datum?? Area Specific
Tidal Reduction

Permignent Mark or Benchmark (P.M.) or (B.M.)

P \ Highest Astronomical Tide (HAT)
\ Mean High Water Springs (M.H.W.S.)

Mean High Water Neaps (M.H.W.N.)

Australian Height Datum Mean Sea Level (M.S.L.)

(AHD.)

Mean Low Water Neaps (M.L.W.N.)

Va res Mean Low Water Springs (M.L.W.S.)

Datum of Predictions Port Datum

":‘:"132‘5'5'-;1,  Lowest Astronomical Tide (LAT




Typical Fixed Tide Station Setup
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Portable RBR Tide Gauges

' RBRvirtuoso* ! :




Portable RBR Tide Gauges — Rapid
R Surveys

F Tl L LY

.




Portable RBR Tide Gauges — Rapid
Response & External Surveys

Y A : -




PBPL Multibeam Systems

3 Ultra High Resolution Beam Focused Sonars
 Reson SeaBat 8125-Hybrid — ‘Navigator’

> Wide Sector and Wide Band.

» 455kHz High Frequency System.

» 256/512 Beams (0.5°) covering a 120° Angle.
» Pings at 40 Hz = 10,240 Data Point/Second.
» Sophisticated Motion Sensors

» Depth Resolution 6mm

« Reson SeaBat T-50P — ‘Jim Peel’

» Latest Sonar/Ceramics Technology.

» 400kHz High Frequency System.

» 512 Beams (0.25°) covering a 128° Angle.
» Pings at 50 Hz = 25,600 Data Point/Second.
» Equi-distance or Equi-Angle Beam Formations.
» Sophisticated Motion Sensors

» Advanced Diagnostic

 Reson SeaBat 7125 SV2
Dual Frequency sonar on the ‘Investigator’




PBPL Survey Vessels with Multibeam Capabilities

Jim Peel 16m
Reson Seabat T-50P




Navigator 7m

Reson Seabat 8125-Hybrid

Investigator 10m
Reson Seabat 7125-SV2




Jim Peel - Multibeam System

Hull/Moonpool Mounted Transducers

Looking up
Moonpool



Investigator’s 8125 Angled Head Capability

Sonar Head

Moonpool
Compartment

5




Investigator’s Tilted Sonar Coverage

Lt

30° Tilt — Op&extiattial Tilt

W ar
D'u:~\“‘f.; . AV 0TS

Rock
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e
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Seabed

« Operations in Shallow Water (Vessel stays in Deeper Water)

* Reconnaissance in Uncharted Waters (working from Deep to Shallow)

« Charting known Wrecks, Obstructions etc (Charted Positions not Reliable)
« Surveying around Structures (Rock walls, Jetties, Piers etc)



Speed of Sound in Water Variations

/

Change in Water Density
Refracts the Acoustic Path

Sonar




Bathymetric Data Collection

« Up to 2007, POB used Single Beam technology for
surveys collecting approx. 100,000 Data Points per year

« 2007 onwards Multibeam Surveys were utilised,
enabling100,000 Data Points to be collected every 5
Seconds!

* The survey PCs with all hydrographic equipment
iInterfaced now has to carry out in excess of 12 Billion
Computations a Second!!!



Massive Datasets — Data Cleaning — Intelligent Filtering

Display:
Soundings [] Rejected

[] Surface [[] Connectors
[] Cube
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Data Cleaning — Interference —Area Based Editting
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INTERFERENCE FROM:
*Other Sonar Devices
*Dredgers (Noise and Turbidity)
*Engine Noise, Propellers
Bubble Wash Down

«Seabed Detection Failure

o oo

*Engineering Noise (Piling)
*Natural Thermocline

*Mid water objects, fish etc
*Kelp, Underwater springs




Brisbane River Survey —Bank Slumping




3D Visualization — Point Cloud Format

Submerged Tree

Upper Brisbane River

ol 4 i William Jolly Bridge
\ i wz Brisbane CBD
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Multibeam Presentation — Sounding Models
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Multibeam Presentation — Models and Grid Soundings
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Multibeam Presentation — Model and Shoal-Biased
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Brisbane River Conditions 12t Jan 2011
10 knots+ Upstream 6-8+ knots Downstream
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Brisbane 2011 Floods




Start of Hydrographic Surveys 13t Jan 2011
Challanges — Floating Debris Fields - Gathering
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High Risk for Support Tugs
Hydrographic Vessels




High Resolution Multibeam — Object Detection




Object Detection — Deep Draught Berths — FI 2011 Floods

152 Seabed Objects
Detected and Recovered
Within the Deepwater Berths




Deposition of Silt - 2011 Floods
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Maintenance of Port Depths — Disposal of Flood Material
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Monitoring
Excavation of
Buried Pipeline [
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3D Visualisation — Engineering Projects

Pipeline Monitoring & Surveys

b,

Damaged
Pipeline

Seabed Scour
along Pipeline



Multibeam Presentation - 2D & 3D Views




Sand Ripples

Movement
NW 2-4
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Monitor Sand
Wave Migration

NW 3-12




Beach Surveys/Profiles

Woorim — Bribie Island+
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3D Visualisation — Engineering Projects
Cutter Suction and Grab Dredging
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3D Visualisation — Engineering Projects
Canal Surveys — Subsidence Monitoring
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3D Visualisation — Engineering Projects
Canal Surveys — Subsidence/Siltation Monitoring

Siltation Under
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Aquatic Paradise
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Raby Bay Canal Survey
Survey Residuals 2008 to 2010
1st to Sth February 2010
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Dredge Support - Newport Channel Widening
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Engineering Projects
Rock Wall Construction
Berth 12



3D Visualisation — Engineering Projects
Rock Wall Construction — Berth 12

Rock Wall Design

Trench Dredged by Amity







Bridge Embankment Surveys
Slumping/Subsidence
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Seabed Object Detection

Delta Anchor, Water Tank, Yacht, Telegraph Pole and Container Tie Bar
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Container Tie Bar
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Lost Containers
Pacific Adventurer March 2009




Multibeam of Structures — Engineering Projects -Structures
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3D Visualisation - Safety of Navigation - Wrecks
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3D Visualisation — Curtin Reef - Wrec




PBC Multibeam Survey of HMAS Brisbane




Side Scan Sonar

Sea Surface |

T

Depth 21.9 m
Temp 21.1°C
N 43°13.401'
C 28°01.497'
87.3m, 100 °M




Point Cartwright / Anchorage Survey Side Scan Enhancement




3D Visualisation — Multibeam & Side Scan with Software Enhancement

HMS Royal Oak Sonar Survey 2006

HMS Royal Oak Sonar Survey 2006




Magnetic Surveys

The Earth’s Magnetic Fleld

North
Magnetic Geographnc
Pole - / North Pole

! South .
. South Pole Magnetic
‘ Pole

Geographic




Magnetometer Capabilities
e =

Marine Magnetics

Resolution: 0.001 nT

Sensitivity: 0.015 nT

Dead Zone: NONE

Heading Error: NONE

Temperature Drift: NONE
Time-based Stability: 1ppm
Absolute Accuracy: 0.2 nT

Range: 18,000 to 120,000 nT
Gradient Tolerance: Over 10,000 nT/m
Sampling Rates: 0.1Hz to 4Hz
External Trigger: by RS-232
Communications: RS-232, 9600bps
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High Accuracy Vessel Mounted
Terrestrial Laser System



Breakwater Damage — Cyclone Oswald 2013




PBPL High Resolution Terrestrial Laser Riegl VZ-2000




Simultaneous Multibeam and Vessel Mounted Terrestrial Laser Survey

Laser Scan




Vessel Mounted Terrestrial Laser Surveys

Laser
Sensor




Vessel Mounted Terrestrial Laser Survey
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Breakwater Survey Combined Multibeam & Laser Survey




Combined Vessel Mounted Terrestrial Laser Survey and
High Resolution Multibeam Surveys




Brisbane River — Gateway Bridge Multibeam & Laser Survey




Combined Vessel Mounted Terrestrial Laser Survey and
High Resolution Multibeam Surveys




PBPL - Combined Vessel Mounted Terrestrial Laser
and High Resolution Multibeam Surveys




Combined Vessel Mounted Terrestrial Laser Survey and High Resolution
Multibeam Surveys




Combined Terrestrial Laser Survey and Geo-Referenced Photography




Combined Terrestrial Laser Survey and Geo-Referenced Photography
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Fisherman Islands- Growing Development




Fisherman Islands - Protect & Enhance Port Assets
Vessel Speed of Approach Monltorlng

NORT‘HERN JADE
/ HAMBURG




Speed of Approach and Mooring Arrangements of 8500 TEU Vessels
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Shipping Optimisation — NCOS Online

NCOS Online is world-leading software that provides a seven-day detailed
forecast of a vessel's under keel clearances (UKC) and environmental
conditions with a web interface, allowing for dynamic vessel scheduling.

Its introduction means PBPL and key stakeholders including the Harbour
Master can more safely and accurately determine the UKC required to cater for
larger vessels, providing safety and flexibility benefits for customers.

NCOS Online is the only vessel UKC forecast system in the world to have the
same high level of accuracy as a Full Mission Bridge Ship Simulator.
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Shipping Optimisation — NCOS Online

It combines state-of-the-art technology with decades of operational port
experience, and leverages the ability to do quick field trials to ensure an
accurate and reliable operational solution.

By incorporating forecast and real time environmental data, vessel
specifications and transit information, NCOS Online allows vessels of all
classes to maximise its cargo and sailing windows while maintaining optimal
safety. It is compatible with any vessel design and size.

The software has an easy-to-use interface, tailored to accommodate the
specific requirements of the multiple user groups including the Harbour Master,
VTS, pilots and port operations.

Developed with DHI, The Port of Brisbane and other organisations and agencies
since 2005, using detailed and extensive Brisbane River, Moreton Bay and other
data, including both historic and current Port met ocean and Hydrographic
survey data

« Strong relationships between organisations lead to NCOS Online which

developed into a new DHI company ‘Seaport OPX which now selling NCOS
around the world (now in 18+ ports)



Shipping Optimisation — NCOS Online

« Since NCOS went ‘live’ at the Port of Brisbane in August 2017, the number of
deep drafted bulk carriers above 14.0m calling at the Port draft has tripled

« Deep drafted containers above 13.0m has more than doubled (as at May 2018)
« Seaport OPX is the point of contact for PBPL
Multiple Awards including:

Smart Infrastructure Award — Infrastructure Partnerships Australia 2018

*Innovative Support Services Awarded — Dredging and Port Construction
Innovation Awards 2017 (London)


https://www.portbris.com.au/Media/News/PBPL-and-DHI-win-national-Infrastructure-Partnersh/
https://www.portbris.com.au/Media/News/Port-of-Brisbane-and-DHI-win-international-innovat/

NCOS — Contributing to Containerised Vessel Efficiencies

In ocean shipping, the time that is taken between the arrival of a vessel and
its departure is referred to as the turnaround time.

The vessel turnaround time is used to measure the efficiency of port
operations and, as a consequence the drive is to get the vessel into and out
of the Port as quick but as safe as possible.

This can be optimised using a Dynamic Under Keel Clearance (UKC)
system such as DHI's Nonlinear Channel Optimisation System or NCOS-

Online

NCOS is an innovative ‘live’ and forecasting physics based model.



NCOS Online — Channel
Optimisation and Safety of
Navigation

4 Fish. Island
Grain Wharf

e % % PORT OF BRISBAME
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The Increase in Shipping Demand - Containerisation

Dry 40’ High Cube 7 Bulk Carrier

General Purpose
2 Ventilated
—

—

Reefer Container 45’ Container

Tank Container
\, Flat Rack




The Increase in Shipping Demand - Containerisation

Twenty-foot equivalent
units (TEUs)

In 2019, global container throughput reached approx 802 million
twenty-foot equivalent units (TEUs), with 17 Million in circulation
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The Latest & Largest Container Vessel - Q2 2020

Daewoo Shipbuilding & Marine Engineering’s (DSME), Samsung Heavy Industries (SHI) &
Hyundai Heavy Industries (HHI) 12 x 24,000-TEU vessels started delivery Q2 2020.

Late 2020 - Ships are now transporting 24,000 TEU




Dynamic Under Keel Clearance (UKC) Computations

Ship at Rest

Ship in
Waves ‘

Undisturbed Water Surface

Ship  Ship  Ship

in at at
Waves Rest Speed
Hull Hull Hull

Nominal Depth

Ship at Speed

' Nominal Draft, squat, trim and all motion allowances t

Under keel

|
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Dynamic Under Clearance Computations

When cargo ships travel across the sea they are subjected to six types
of ship motions due to wave action which consist of three lateral
movements and three rotations movements which are:

*Heaving: vertical movement

*Swaying: transverse movement

Surging: longitudinal movement

*Rolling: longitudinal rotation

*Pitching: transverse rotation

*Yawing: vertical rotation



Under Clearance Computations

TYPES OF CARGO

SHIP MOVEMENTS AT SEA

vertical axis
heave

transverse
‘ ™ axis
longitudinal SN swa

Ref: https://www.freightforwarderquoteonline.com/news/six-types-of-cargo-ship-motions-at-sea-and-their-effects/



https://www.freightforwarderquoteonline.com/news/six-types-of-cargo-ship-motions-at-sea-and-their-effects/

Under Clearance Computations

HEAVING MOTIONS

EXAMPLE ON CARGO SHIP

vertical axis
heave A

center of gravityg Z -fi.ﬁ.f.' |
g LI ansverse

Ref: https://www.freightforwarderquoteonline.com/news/six-types-of-cargo-ship-motions-at-sea-and-their-effects



https://www.freightforwarderquoteonline.com/news/six-types-of-cargo-ship-motions-at-sea-and-their-effects/

Under Clearance Computations

SURGING MOTIONS
EXAMPLE ON CARGO SHIP

I transverse
™ axis

Ref: https://www.freightforwarderquoteonline.com/news/six-types-of-cargo-ship-motions-at-sea-and-their-effects



https://www.freightforwarderquoteonline.com/news/six-types-of-cargo-ship-motions-at-sea-and-their-effects/

SWAYING MOTIONS

EXAMPLE ON CARGO SHIP

vertical axis

center of gravity o =

Ref: https://www.freightforwarderquoteonline.com/news/six-types-of-cargo-ship-motions-at-sea-and-their-effects



https://www.freightforwarderquoteonline.com/news/six-types-of-cargo-ship-motions-at-sea-and-their-effects/

ROLLING MOTIONS

EXAMPLE ON CARGO SHIP

vertical axis

transverse
™ axis
longitudinalzg 4

aX|S 7 , .................

Ref: https://www.freightforwarderquoteonline.com/news/six-types-of-cargo-ship-motions-at-sea-and-their-effects



https://www.freightforwarderquoteonline.com/news/six-types-of-cargo-ship-motions-at-sea-and-their-effects/

PITCHING MOTIONS

EXAMPLE ON CARGO SHIP

vertical axis

-~ transverse
™ axis

Ref: https://www.freightforwarderquoteonline.com/news/six-types-of-cargo-ship-motions-at-sea-and-their-effects



https://www.freightforwarderquoteonline.com/news/six-types-of-cargo-ship-motions-at-sea-and-their-effects/

NCOS Online

An innovative ‘live’ and forecasting physics
based model

DEVELOPED WITH DHI

Working together since 2005 modelling Brisbane River and Moreton Bay
Relies on Port hydrographic survey and metocean data, historic and current.
Strong relationships between organisations lead to NCOS Online

This Lead to a new DHI company ‘Seaport OPX’ selling NCOS around the world (now in
18+ ports)

» Seaport OPX — point of contact for PBPL

WHAT IS NCOS ONLINE (NON-LINEAR CHANNEL OPTIMISATION SYSTEM)

Models environmental conditions in Brisbane River and Moreton Bay 7 days in
advance (wind, wave, hydrodynamics)

Updates 4 times a days
Monitors and compares forecast to actual

113



NCOS Computational Power for PBPL UKC

The computations for NCOS-Online take place on the National
Super Computer based in Canberra of which DHI/PBPL has a slot

This allows computations previously unimaginable for Under Keel
Clearance (UKC) computations.

For each vessel's transit within NCOS-Online, a response matrix
calculation is carried out which uses 37.2TFlops (teraflops)

A teraflop is a trillion (which is a million million) floating point
operations per second.

A single vessel transit take 15 minutes to compute which would
equate to 37.2 trillion x 15 minutes = 37.2 trillion x 900 seconds =
close to Million Billion or 10 to the power of 15 (10*15) which look
like this:

1,000,000,000,000,000 calculations for each 15 minute vessel
transit calculation or close to 1 Quadrillion computations




Ii:sbzéne — Hydrographic Solutions
renf & Future Developments




Mobile Mapping Terrestrial Laser Survey and Geo-
Referenced Photography
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Terrestrial Laser Scan with Photography of B-Doubles




Seabed Visualisation — Current Tracking

200 m_150 100




Autonomous or Remote Controlled Hydrographic Vessels

Twin Thrusters with Weed Guards Carbon Fibre Tri-Hul




Remote Controlled or Autonomous Surveys




Deeper Water Autonomous Hydrographic Vessels
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Future Applications - Seabed Classification

Muddy sandy shell debnis Sandy shell debns
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NCOS ONLINE

+ OPTIMISE OPERABILITY AND SAFETY

« INCREASE DEEP DRAFT VESSEL TRAFFIC

- REDUCE DREDGING COSTS

WHAT IS

NCOS ONLINE, is an integrated next generation
traffic management system that allows Ports to
safely cater for larger cargo ships and avoid

environmentally sensitive dredging programs.

Many Ports use older generation under keel
clearance (UKC) systems that do not incorporate
the full 3D characteristics of modern larger
vessels to allocate sailing windows. Therefore,
they are not able to maximise the capacity of
existing shipping channels resulting in regular
larger-scale dredging programs.

NCOS ONLINE is the world’s first vessel UKC
forecast management system with the same high
level of accuracy as a Full Mission Bridge Ship
Simulator SIMPLEX by FORCE Technology, utilised
to train pilots and mariners.

The cloud based system makes millions of
calculations a second based on channel depth,

weather conditions, and vessel configurations to
more accurately produce optimal sailing windows
for larger ships

In the first eight months of NCOS ONLINE
operation at The Port of Brisbane, the Port has
tripled the number of bulk carriers departing with
a draft greater than 14 metres, and achieved a
233% increase in container ships with a draft
areater than 132 metres compared to the year
prior dynamic under keel clearance system.

Simon Brandi Mortensen | G
Tel: +61 7 5564 0916 E

Navigation




Port of Brisbane Chief Executive Officer, Roy Cummins,

ensure its capacily for cate ng for larger vessels cont

“Our new channel clearance system (NCOS
ONLINE) has been in place since August

(2017), and the recent record-breaking visit by
the first 9500 TEU vessel to visit the port, the
Susan Maersk, is a testament to its capab v,

Mr Cummins

DA

The expert in WATER ENVIRONMENTS

said the Port of Brisbane was determined to

1wues to grow

“It means that we can more safely and accurately
dete e the under-keel clearance needed to
cater for larger vessels, providing safety and
flexibility benefits for customers and reducing
the need for additional, expensive dredging. “By
implementing NCOS and working with our
partners, we are del ng on our commitment
to never be the limiting factor for « 1pping on
the east coast of Australia.”

DPC INNOVATION INNOVATIVE SU

NCOS Online

WINNER

CONTACT USTODAY

Simon Brandi Mortensen
Group Executive, Ports and Navigation

Tel: +61 7 5564 0916
: sbm@dhigroup.com




{"7Seaport OPX.

Digital operational services for ports

UNLOCK THE HIDDEN CAPACITY
POTENTIAL OF YOUR PORT, REDUCE
DELAYS AND IMPROVE SAFETY




N COS O N LI N E: // ggﬂséll?\;'FXT/l\sNh? USER-CONTROLLED ;IA;\(IEANTAGE
The next ge ne ratl On Of QUANTIFICATION CONSIDERINC LATEST INFORMATION OF THE
physics-based vessel traffic

ENVIRONMENTAL
management systems CONDITIONS AT

YOUR PORT

Maximize Operability

Minimize Delays
INTEGRATED BY DESIGN

COMMUNICATE EFFICIENTLY. ENSURE AVAILABILITY

ACCURACY
THE ACCURACY OF A FULL MISSION

ERIDCE SIMULATOR

Assure Safety

Improve Sustainability

2l to aFmctiie

IMPROVED SCHEDULING

MODULAR FRAMEWORK — SUPPORTS SHORT AND LONC-TERM SCHEDULING
INFORMED PLANNING CUSTOMIZED SOLUTIONS, OF ALL PORT CALLS
& EFFICIENT OPERATION EMPOWERED USERS

SUPPORTS YOUR STRATECIC FLANNINC AND A FLEXIBLE SYSTEM TO SUPPORT THE
OFERATIONAL NEEDS NEEDS OF EACH PORT

QUANTIFICATION, ACCURACY, CERTAINTY




MAXIMUM SAFETY
AND EFFICIENCY

UNLOCK THE
HIDDEN CAPACITY
POTENTIAL OF YOUR PORT

UNPARALLELED
ACCURACY

Comprehensive 3D physics-based
vessel response calculation with
the Accuracy of Full Mission

Bridge Simulators.

EFFICIENT COMMUNICATION
omatic generation of pilotage plans and
plans. Integrated berth planning and
rostering. Instantaneous distribution
ormation to stakeholders to ensure
Iability of pilots and tug operators.

SEAMLESS INTEGRATION
less integration to 3rd party VTS,
PPUs, port and onboard systems
pu ¢l rough secure and standardized APL.

IN CHANNEL

UKC windows for all vessels
calling at the port displayed
on one user friendly cloud-

based interface.

LESS DREDGING &

MORE SUSTAINABILITY
Optimize capital and maintenance
dredging campaigns.

MANEUVERING

Direct evaluation of
maneuvering forces and
towage requirements through
full force balance assessment.

EMPOWERED
DECISION MAKING

User-controlled conservatism and
client-side bathymetry updates to
reduce uncertainty of safe

transit calculations.

AT BERTH

Dynamic moored vessel
response forecasting including
passing vessels and integrated
berth planning.

24/7 SUPPORT
Training at 24/7
international support.




CALLBY CALL
VESSEL BY VESSEL

FORESIGHT

User friendly interfaces for sche

OUR PEOPLE ADVANCE OUR GLOBAL KNOWLEDGE AND DELIVERIT LOCALLY

essels in transit and st Serth

Cur highiy qualified staff {80% hold an MSc or a PhD) constantly advance our xnowiedoe In water
envircnmensts. They make this knowledge accessible 2o our cilents and partners,

OUR CLIENTS, OUR PARTNERS

To drive successiul orojects, we work closely with our clients. We are committed o addressing their
ntegrit undamen Ls
nszortaticn companie

neess ana o

QUALITY ENSURES WE ASSOCIATE WITH GLOBAL LEADERS
BUSINESS EXCELLENCE IN MARINE ENVIRONMENTS

OVERSIGHT
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Low froight ratas and high

competition in the shipping
and maritime industry has
driven a strong demand
towards optimising the supply
Chain In recent times theie
has been an emerging need to
lish better utifisation of
incroasingly larger vessels

entering the world feet

NCOS Online & Por

Brisbane. A Came Changer

Boost
Capacit

Previously Bmitad to & TEY talnes
vessals. NCOS Online has enabled the Port
Brisbane o zall vassels up to 5500 e

o Incresse maximum slbowable Ve vesaal

graft by 0.5

Reduce
Expenditure

Q8 Orlire enables larger vessels to safel
nay gata the Port's S0um shipping channel

netnaring utifisntion of the shig channel

of cash flow Impact

et mated ar $42 0C 10 AUD ir o

Sustainable
Growth

he Port =f Briso s Australia’s largest capital
Y rony ance, At the uth he
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What we
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for you.

REDUCE DELAYS
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improve traffic aff ciency and

reduce e

REDUCE RISK

APEX SAVINCS
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jelays » N rove efficiency

Testimonials.

NCOS has been o game-changer the Por
Brisbana. By boasting taa Port's capacity to ha
larger yessels without nptomisng safety, we
have added value t ustome g max
elficiency for all Port wier

Roy Cummins

CEO Part of Brisbone

NEOS ONUINE hat ghven Us & better physics Base
understandiag of the unlocked potential of ou
Port 8na hes been s saluabtile tool for improving
wr envl wntal management. The NCOS
LN term has the potent sl lgnihoantly
reducing opex and capex expandture

Keith Corden

Exocutive Cenvral Monager, Port of Molbowrne




