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Presenter Notes
Presentation Notes
In Saipan, I spoke about trends affecting ports, and the similarities and differences that influence management decisions of each unique Pacific Port.  I concluded that presentation with a tool kit to help port managers make great decisions about their infrastructure.  


This presentation expands on trends that place competing demands on budgets and personnel resources.  What’s more important – inspecting and repairing piles?  Repaving the deck?  Upgrading Ship-to-Shore and gantry cranes?  Does it make more sense to hire contractors and professionals, or do you train up and invest in your own equipment?  I provide a simple framework for project decisions, so that port owners, stakeholders, contractors and service providers are aligned.  In the end, it’s all about the workflow.


New technology brings new benefits

KONGSBERC KONGSBERG’S digital vision in practice
Zero emission Autonomous From diesel Digital Platform Battery ferries with
container feeder ferriesj. , Ecosystem aUtO-Crossing. -
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— Offshore fish
Hybrid power Green energy farming
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Presenter Notes
Presentation Notes
A few examples here on how new technology brings new benefits to our industry. �In Kongsberg we like to push technological boundaries and I’m proud to show you some of our key digital and green projects:
We are developing complete technology packages to autonomous and zero emission vessels
We have developed next generation digital platform solutions for the mass market, providing smarter and more efficient ways to operate assets
We enable more effective route planning on the oceans
We specialise in delivering large packages, products and systems particularly suited for operating and aiding research and survey vessels more efficiently. 
We deliver hybrid propulsion systems and green energy management systems. 
We make technology for more and healthier sea food; Our world class sonars and echo sounders are in use all over the world on fishing vessels, and we can even detect illegal fishing from space.




KONGSBERG

Characteristics
— Global Ports
and Waterways

Infrastructure upgrades

Cycling droughts and
floods

Workforce demographics

Environmental
stewardship
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Presenter Notes
Presentation Notes
Common Characteristics of Ports in general – you all have to deal with these.
infrastructure upgrades
Cycling droughts and floods
Workforce demographics
Environmental stewardship
However, each port is unique.  These differentiators are:
o	Port size, traffic volume, traffic variety.
o	Local workforce – hiring pool
o	Needs of local population
o	Needs of visitors / tourists / customers
o	Geopolitics – military vs. civilian marine traffic
o	Condition of existing infrastructure



KONGSBERC

Characteristics
of Pacific Ports

Ring of Fire
Typhoons
Tsunami

Big vs Small Ports

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information 5


Presenter Notes
Presentation Notes
Unique Characteristics of Pacific Ports:
o	Ring of fire – volcanic eruption
o	Earthquake – tsunami, structural damage
o	Typhoons
o	Distances
o	Geopolitical tensions




KONGSBERC

Trends
Impacting Port
Operations

Empty Containers
JIT Vessel Management
Digitization
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Presenter Notes
Presentation Notes
Port operations are evolving quickly
Management of empty containers – reverse logistics
JIT vessel traffic management
Digitization of port operations – integration of vessel, truck and rail movements including customs and border control and port gateway security


KONGSBERC

MARAD Town
Hall 2021

Vessel Congestion
Road, Rail congestion
COVID Carrier Diversion

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information 7


Presenter Notes
Presentation Notes
Collaboration between ports
COVID congestion
Container surges – Short Term Overflow Resources (STOR)
Desire for less truck traffic, more rail traffic
Focus on improving air quality – reducing emissions
Impact of rising sea levels – Regulatory agencies need to look at ports differently, especially when it comes to waterfront infrastructure.  Retreat is not an option given the limitations of our boundaries.



KONGSBERC
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Trends Impacting Port Investment Decisions
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Presenter Notes
Presentation Notes
A number of trends challenge management decisions.  These are vessel size, containerized bulk materials, climate change, new fuels, and vessel automation and autonomy.

Containerized bulk materials – will this reduce volumes at bulk terminals?
Climate:  stronger, more frequent storms – drives focus on resiliency, response, recovery
Decarbonization – new fuels – which will win?  Do ports have to service all types?  Does picking one and ignoring another impact future visit volumes?
Vessel automation and autonomy – what are the anticipated impacts to infra design?



Changes to Vessel Visits?
.. THE WORLD'S BUSIEST PORTS

VOLUME BY MILLION TEU® (2018) In’'2006, only 3 of the top 10 ports were located In China,

KONGSBERC
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Presenter Notes
Presentation Notes
Graphic courtesy of Visual Capitalist.

10 years ago, Rotterdam was number 1.  If political situation with China degrades, will this look the same in 10 more years?  How does that affect port visits?

https://www.visualcapitalist.com/worlds-busiest-ports/

Largest firms; largest ships
A 35,000 TEU Container Ship?

KONGSBERC
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Presenter Notes
Presentation Notes
The carrier environment is changing:
Bigger vessels
Carrier alliances and consolidation
Every increase in vessel size impacts port infrastructure, rail and road traffic, and community impacts


Climate Change Impacts?

annmr_ https://tidesandcurrents.noaa.gov/sltrends/
f Eastern North Pacific Ocean
1.4
—— |BTFACS
121 — Satelite-based reanalyses

CANADA 10
08
z
i 06
>
z UNITED
h STATES 04}

02f V4|

Ll.-" .'hl | |I.-"

u e i i i
1970 1975 1980 1985 1990 1985 2000 200
Year

Leafle

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information 11


Presenter Notes
Presentation Notes
The data says storm intensity on the Pacific is decreasing, and some areas on the Pacific coast will see decreasing sea levels.

Kongsberg is working in this domain – to understand exactly what conditions are for safe operation and navigation.
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Presenter Notes
Presentation Notes
Visual image of vessel traffic routes per AIS data.
Notice the Arctic?  China’s Polar Silk Road.
The polar route could divert traffic from Pacific ports to Northwestern Atlantic ports.

https://thesoundingline.com/map-day-worlds-shipping-traffic/

Staffing?

KONGSBERC

nature

Aglng WOF Explore content v About the journal v Publish with us v Subscribe

nature » book reviews » article

Decr

BOOK REVIEW | 04 April 2022 | Correction 07 April 2022

Global population is crashing,
soaring and moving

From Japan to Yemen, India to Ukraine, rates of births, deaths and displacement are

reshaping nations.
1950 1980 2000 2020 2040 2060 2080 2100
Source: United Nations - Population Division (2022) CC BY
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Presenter Notes
Presentation Notes
How do we deal with these demographic trends?  Immigration, or automation?


Big Ships, Big Challenges:

,mmﬂm The Impact of Mega Container vessels on U.S. Port Authorities (Noel Hacegaba, POLB)
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Access channels width and depth
Air draft

Depth alongside

Quay length

STS height, outreach and width

Increased exchanges of containers from each
ship

Landside capacity

Yard equipment and TOS

Road, rail and barge access

Hinterland connections

Capacity to expand

Source: Rothberg, 2013

14


Presenter Notes
Presentation Notes
Dr. Noel Hacegaba wrote this white paper in 2014.  It summarizes the impacts of vessel growth on ports.


Complex Stakeholder Environment

KONGSBERG

Discrete Bilateral
Communication paths:
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Decisions
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Presenter Notes
Presentation Notes
Port decisions are complicated by the humber of stakeholders, many with competing interests:
Port Authorities (Board, Management, Operations)
Terminal operators
Shipping lines
Pilots
Vessel Traffic Services (Marine Exchanges)
Vessel Masters
Military / Paramilitary (Navy, Coast Guard, Maritime Police, Customs and Border Agencies, Local Police, Fire, Paramedics)
Professional Service Providers - Civil Engineers, Consultants
Trades (Survey contractors, construction contractors, dredgers)
Government regulators
Municipalities
States


KONGSBERC
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Many competing
project priorities

Channel, berth survey
Dredging
Deck repair, replacement

Pier element inspection,
assessment

STS / gantry cranes
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Presenter Notes
Presentation Notes
Ports have many inspection needs during their life cycle.

Port management needs pre-construction survey inspections, new construction inspections, baseline inspections after completion of construction and project turn-over, routine inspections during operations, structural repair and upgrade design inspections, special purpose inspections for determination of mechanisms of degradation or failure, and post-event inspections to rapidly assess damage and scope of emergency repairs.

Areas of special concern are structures below water after allisions or severe events, cracking and deterioration of pavements, cracking and spalling of concrete decks and elements, corrosion of steel elements, and dredging activity.

There are several opportunities in this space, not only in BC but in US (USMCA opens the door) and our own 3rd coast.


Implications: Anticipating Change; Risks

conasaic Risks are Bets — You can win and you can lose

How to make the
best decisions?

Vessel size

Investment decision
Project execution
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Presenter Notes
Presentation Notes
At some stage, management has to place bets.  These are business risks that can work out or can fail.
o	Fleets will change – fuels, automation  but which fuel?  How much automation?
o	Port Management have to anticipate, plan, secure funding, and engage in projects in order to retain existing customers and attract future customers.
o	Projects take management time.  A management focus on Capital Projects (scope, schedule, budget and knowledge resources) may hit MRO projects (robbing Peter to pay Paul)
Container vessel size drives infrastructure.  Bigger vessel visits requires the following projects:
dredging deeper channels
Installing larger ship to shore cranes
Upgrading deck loads to support larger cranes, more trains and trucks
Strengthening port mooring systems and berth sites for kinetic forces and wind loads



KONGSBERC

Client Scope

Anticipate impact of
trends

Understand Client’s
desired outcomes

Lever Technology
Safer work practices
Same or lower costs
Same or faster
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deliveries

It’s All About Workflow

Client Output

Better Outcomes
Built for Future
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Presenter Notes
Presentation Notes
Implementing technology is successful if:
Service provider meets the client’s scope; and
Client gets a better product; and
Work is performed faster, or safer, or for lower cost
- ideally all three.


Example: Green Shipping Corridors

mum | Multiple Stakeholders — How to turn concept to reality?
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BerthWatch — Dashboard

o Select berth pocket

e Check for A warnings

* View latest pocket
depth summary

e 3d pan rotate point

cloud

e Check another berth

pocket
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Prince Rupert Harbour Pocket 2
- Report at 15:15 POT Mar 22, 2022

Depth Change Warning: Moderate
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KONGSBERC

Green Shipping Corridor Workflow

Client Scope

Reduce CO2 emissions
Reduce time at anchor
Optimize road, rail traffic

Optimize cargo i.a.w.
safe UKC

Better info for Pilots
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Real-time berth depth

Real-time wind, wave
data

Trigger for dredging

Accelerate post-storm
recovery

Client Output

Operational efficiencies
Happier communities

Fewer allisions,
groundings

Achievement of
emissions targets
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Presenter Notes
Presentation Notes
Implementing technology is successful if:
Service provider meets the client’s scope; and
Client gets a better product; and
Work is performed faster, or safer, or for lower cost
- ideally all three.


KONGSBERC

Shallow Survey

Customer Focus: Shallow Survey
and Inspection

Customer Benefits:
«  Small form factor
«  High performance for Low Price

- Integrated with Hypack, EIVA,
Qinsy, Sonarwiz
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Presenter Notes
Presentation Notes
Three examples of low cost unmanned surface vessels with GPS, motion reference units and multibeam sonars.
Areas where sensor costs are decreasing and quality of sensor data is increasing:
Hydrographic survey
Below waterline infrastructure inspection
Real time scour monitoring
Real time dredge monitoring
Post-storm response and recovery
Port security
Diver supervision


3 HF Sonar for Bottom Scans
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Presenter Notes
Presentation Notes
Example:  Civil Engineering inspection of concrete mat damage due to spring freshet release from hydro dam


Hﬁ‘" AII Sca n Image & 2013 DigialCloba

fﬂ'r ﬂ \\ INSPECTIONS LTD.
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Presenter Notes
Presentation Notes
Sample dataset - This is a project at the Canadian Natural Resources Limited intake in Athabasca River (near Fort McMurray) using the M3 sonar PHS system. The whole area was surveyed in one afternoon. 
M3 Software collects M3 Sonar sounding data and apply real-time sound speed for beamforming.
Sensor data is integrated in third party acquisition software, such as Hypack,QINSy, Sonarwiz, Eiva.
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Presenter Notes
Presentation Notes
Top left is the WAM-V 16 ft ASV by Marine Advanced Robotics , can be transported by trailer or re-assemble on the beach and launch from shore. Now added the latest – 8 ft version which can be easily packed into shipping cases for standard air freight. It has its own control and command software for navigation control as well as handheld controller if needed. The WAM-V 16 is 16 ft length, with beam of 8 ft, weighs 450 lbs, endurance of 15 hours@ 5 kn, 30 hours @ 3 kn, payload range of 150 to 350 lbs depending on batteries configuration. Runs on 2x2kW propulsion.
Top right is the OceanAlpha USV which we have on for demo today and tomorrow at dockside 1 & 2. 
The Me120 is also a catamaran design, with crash proof and anti-sinking properties. Made of high strength fibre glass material, the hull weight is 80 kg with 60 kg (132 lbs) payload. Measuring 2.1 m length, by 1.2 m beam width and 0.7 m high, it has a max. speed of 2.5 m/s with 5 hours cruising ability. Power is provided by 24V lithium batteries. Similar to the WAM-V, it has a mission planning and monitoring  software, a remote controller, a base station which allows for autonomous & obstacle avoidance, realtime data transmission within 5 km range, and long distance video communication transmitted by wifi within 2 km range.   
Compact Survey Vessel – by Kongsberg GeoAcoustics which can also be fitted with the M3. It is a polythene catamaran, length of 3m (9.8 ft), width of 1.62 m(5.3 ft) , and has a draft of 0.35 m (14 in), fittings are all stainless steel, with dry weight of 120 kg (265 lbs). Has a max. speed of 27 knots, has a fuel capacity of 31 litres (8 gallons) with crew capacity of 2 persons. Uses a 30 HP outboard motor, and can be transported using a trailer. There is also presentation by my colleague Richard Dowdeswell on this vessel.
GARC  - now also unmanned , 4.8 m (15’8”) length with 1.65m (5’5”) beam, has a payload of 1,000 lbs, propulsion is volvo diesel 170 HP . Has a top speed of 30 knots, 700 + nm range @ 6 knots.
Can be transported by trailer, and fits in 20’ container. 
Communications – Depending on the type of radio selected, it can  offer up to 10 nmi range at up to 50 Mbps for line of sight radio or satellite radio for global coverage at up to 4 Mbps.
The command and control elements include their proprietary software running at a remote command station and wireless hand controllers as back up to ensure safe operation during launch or recovery. 
Searobotics 
Echoboat by Seafloor 

 


KONGSBERG

Client Scope

Mapping Workflow

dam reservoirs

Map riverbeds / locks and canals /

Faster deployment
Lighter system weight

Easier assembly and disassembly
Faster data collection

Faster post-processing

Better user interface

Faster operator training
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Client Output

Higher resolution images
More accurate depth data

KONGSBERG PROPRIETARY - See Statement of Proprietary information
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Presenter Notes
Presentation Notes
For Mapping workflow, focus should be on faster deployment, lighter smaller systems, faster data collection, faster data processing, faster set-up and take down, and faster / better operator training while producing higher resolution images and more accurate depth data.
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Customer Focus: Civil
Engineers

Customer Benefits:
- Faster image
processing

- Better mosaics
« Featurel.D.
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Top iImage: Al. Bottom image: manual splicing
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Presenter Notes
Presentation Notes
Kongsberg ScanFuse software creates mosaic images of multiple scanning sonar images in seconds.  These are then stored and georeferenced to allow users to connect inspection and maintenance reports to georeferenced assets and locations in the record.


& Adding Arial Drone Data

KONGSBERG

C);i studio @ Naya Chol

1 Sonar - Sep17th2022
View transcript (n)
Visual Data for 3D Digital Twin
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Sonar Data
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Presenter Notes
Presentation Notes
ScanFuse incorporates data captured by arial drones.  Users can select different sensors depending on their needs:  high-resolution photographs, thermal images, forward looking infrared data, and LiDAR data can be uploaded into ScanFuse to create 3-D models above the waterline.


% Data collection and GIS information storage

KONGSBERG
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Presenter Notes
Presentation Notes
Even small ports can consider owning specialized equipment.  Kongsberg has launched ScanFuse which allows ports to merge data below and above the waterline into one digital twin.
Cost of data acquisition is dropping fast for drone inspections above, below water line
Kongsberg partners with Northwestern Michigan College to provide training courses on sonar technologies. This College delivers courses to US Army Corps of Engineers, dam operators and Civil Engineering Firms.  We are interested in working with MLITT on similar courses for Japanese companies and engineers.  


Mat installation

KONGSBERG 1171 High Resolution Scanning Sonar — As-Built

Articulaling Concrele Block Mat Placemenl
Total = 59 Mats

Articutating Concrete Block Mat
24mby 7.Tm

# MARINE & CONTRACTORS
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M3 Sonar HF

KONGSBERG Mat inspection
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M3 Sonar HF

KONGSBERG Abandoned Car Search

- g T e
P - >

. : ' . o S

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information 34


Presenter Notes
Presentation Notes
13 cars found in about 30 minutes one the system was setup and in the water
ROV with Flexview HF confirmed targets



% M3 Sonar HF

KONGSBERG Surface Vessel Interface

§ Telemetry: Ethernet 100Mbps

DGNSS

Correction
Position, Heading

1 o

Ethernet

e Motion
oy
DC Power Sound Speed

I M3 Sonar Data

§ Synchronization: PPS & PRI_SYNC

§ Power: 12-36 VDC @ 50W (average)

§ Connector: SEA CON MINK-10-FCRL

pe |
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% Mosalic — Elevation View
KONGSBERG Forward looking
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Tilt the sonar toward the
seawall to minimize the
blind zone near the top
of the seawall.

Frequency: 1200kHz
Beam: 75° x 21°

Yaw =-10° (toward wall)
Pitch = -30° (tilt down)
Roll = 90° (vertical)

Blind zone on the seawall B /4.5 0 70 8 5 £ 1% 7 W ¥ KA £ X 1 = 2 B 10 £ I £ 00 0 Range = ~1.2 x depth

will get lower as the boat
moves further away or
higher as the boat gets
closer to the seawall.

e e —
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Company Protected

Mosaic — Plan View

KONGSBERG
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Bridges

KONGSBERG

§ Bridge Pier scour

- Real-time monitoring with
DAS with K-Observer

- Periodic inspection with Hi-
res sonar

§ Bridge structural inspection

- High Res Sonar; Multibeam
sonar

- ScanFuse powered by Qii.Al
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D MS 1000 PC-BASED SCANNING SONAR

www . kongsberg-mesotech.com

Scanning Sonar Used to Identify Scour, and Structural
Deterioration of Bridg& Piers and Docks KONGSBERG

Courtesy Nawtilus Marine Group, Lansing, MI

Port of Lisbon, Portugal

1

YVertical Visualization of Masonry Cut Stone and Concrete Dock
Showing Significant Structural Deterioration

Courtesy 3P-Consuwlitores, Portugal

Port of Vancouver, BC Canada il e

Rail Bridge Pier, Russia South Wall
Courtesy Peter Diving, Russia Data Collection by Kongsberg Mesotech Lid., Port Coquitlam, BC, Canada
Data Collected Using MS 1000 and 675 kHz High Resolution Scanning Sonar Head with 30 Degree Fan Beam Transducer
Kongsberg Mesotech Ltd.



Presenter Notes
Presentation Notes
These images are collected using Kongsberg 1171 High Resolution sector scanning sonar.  This sonar collects the best resolution image available.


Scour Monitoring System

KONGSBERG
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Presenter Notes
Presentation Notes
Kongsberg uses the Dual Axis Sonar to monitor scour on critical infrastructure using K-Observer system.  The K Observer is currently installed on the HongKong Met Mast. – photo above left. This prototype is mainly for a larger offshore windfarm project for a future site with capacity of 200 MW. 
It is a 79 m high caisson structure located in the southeastern waters of HongKong, and set to collect environmental data such as wind, waves, current measurements and scour information for determining the performance of wind turbines for the future project.





% Set-up with 2 Dual Axis Scanning Sonars

KONGSBERG

e

GSM Link
to shore
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Presenter Notes
Presentation Notes
The installation consists of the K Observer system with 2 dual axis scanning sonars to provide coverage of the sea bed with a radius of approx. 40 m  from the tower. The system record changes in the sea bed during all weather conditions – so that measurements can be taken even if you cannot send vessels in stormy weather. Other sensors installed included an ADCP, and a sound velocity sensor. Power is provided by batteries run by solar panels and a GSM link for connection to shore.

On the right, you can see how large the structure is – stands about 79 m high, in water depths of about 30 m , and a further 12 m sunk into the sea bed of soft marine clays and medium dense alluvial sands.
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Presenter Notes
Presentation Notes
On the left - Screen shot of the K Observer software – 3d point cloud near real-time data of the seabed from the sonars.  
On the right – are the x,y,z dataset exported to Cloud compare free software.

For our next stage of the K Observer system, we include the Mapping Cloud solution for storage, as well as the data processing. From your pc in the office, data files are uploaded into the Mapping Cloud with secure storage, back up and accessibility to the customer only. Near real time data can be shared between multiple users at different locations, with the owner’s security and permission.

Frequency of the data collected can be defined by the user’s needs – either continuous, hourly, daily , weekly or on demand. Data uploaded can be generated to produce information such as 3D grids, cross sections, and volume difference between grids at various scan times. 
Work is done through a web browser with secure storage and back up accessible to the customer only. Considering that many of these sites are remote, getting data such as scour information around the foundation of the structures to responsible personnel on land is crucial for safety as well as extending the operational life of these structures.
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Client Scope

Inspect and assess port / lock and
canal / bridge infrastructure

Full asset inspection above and
below waterline

Pre-survey for dive planning
Hazard identification prior to dive
Diver supervision during dive
Focus on pre-identified problems
Simpler field operations

Integrate with drone images
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Infrastructure Inspection Workflow

Client Output

Higher resolution images

Georeferenced data for quick
access

Historical record of past
inspections and assessments for
trend analysis

Full 3-D asset model for better
decision-making
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Presenter Notes
Presentation Notes
Infrastructure inspection is difficult and often dangerous.  Technology can help with pre-survey work used for dive planning; hazard identification prior to dives, and diver supervision during the dive.  The dive team can focus on pre-identified problem areas like areas of vessel allision or evident deterioration of structural elements.  Technology can simplify field operations.  Software can merge sonar imagery with arial drone images.
The outcomes are improved with higher resolution images, georeferenced data of key assets, quick access to historical records, and 3-D models for better decisions.
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Real-Time
Dredge

Monitoring
Customer Focus: Dredge
Operators

Customer Benefits:
- Contract Compliance
- Time Savings

 Eliminate Excess
Dredging
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Example — dredging risk

KONGSBERC

By Lewis Adams
Ropartor Share o o ®

W alevis_adams

A CONTRACTOR has been appointed in a project worth £120 million which will
deepen Harwich Harbour to make room for mega ships.
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Presenter Notes
Presentation Notes
At left, a news article about port dredging at Port of Harwich.  At right, sinkholes appear at Port of Felixstowe across the waterway, shortly after dredging operations started at Harwich.  Harwich and the contractor are claiming no connection between the events.  The issue continues to be debated.


Destabilizing Cyclopean Wall Foundation
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HOW DOES T WERNT

Cutter Suction Dredging
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Challenges for Dredge Operator

Maximum
Profitability

Profitability

Penalty from
under-dredging

Below Contracted
Dredge Volume

\ Decreasing
Profitability
from excess

dredging

Excess Dredge Volume
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Contracted Dredge Volume
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Presenter Notes
Presentation Notes
Dredge operators must comply with approvals, permits and regulations.

They must execute the dredging plan efficiently and error free to maximize profitability.

Without real time feedback, success is only determined after results of post-dredge survey.  Often the survey results show under-dredging or over-dredging.  It’s rare to hit the sweet spot when dredging blindly.

Compliance with best practices and approvals / permits
Skills and expertise gained over time
If no sensors to provide visual feedback, operates blind
Assessment after dredging often shows two results:  
under dredging requiring more cost and delay
over-dredging with excess operating costs and dredging losses
Lack of visibility to slipped back material



360° DAS scan

KONGSBERC

Scans the bottom of the work site and provides a
high-resolution three-dimensional terrain model.
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Presenter Notes
Presentation Notes
This slide shows how the single beam is swept over the work area by the dual axis rotator.  This sonar design allows a large area of the lake/river bed around the dredger to be mapped 3 dimensionally in a short time. 

Rugged design suitable for challenging environments
Transducer and rotator encased in oil filled adiprene dome; protected from solids / debris in water column
360-degree scanning sonar scans in horiz., vert. planes
2.8 deg conical beam with vert. coverage from -90 to +5 degs
Range 0.2m - 300m, range resolution of 10mm at max setting
Steps of 0.225 deg to 7.2 deg
Down to 30m hydrostatic depth – good for fast-flowing water
20kg in air; 11.5 kg in water; .21m dia X .39, ht.
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Making the Dredging Operation Visible

KONGSBERC

Minlng
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Presenter Notes
Presentation Notes
Here we have an actual image of dredging progress using sonar feedback to assist the operator.  

At top you can see the digital terrain model, and the material that has been removed.

At bottom, the blue line shows the last scan data from the Dual Axis Sonar, the red line shows the dredging plan line or target horizon, and the pink shows material removed from start of the dredging operation.  The pink area below the blue line shows dredged material removed according to position of the tool during dredging.

The operator sees what he has to dredge, where he has to dredge to, and what he has already dredged.  This ensures he dredges to spec, and no more, before repositioning the dredge to a new location.

With visibility, the operator ends up at the optimal point of the dredge curve shown before.

Real-time Data, real-time sonar soundings
Position, heading of dredger using GPS / RTK
Position of loosening tool using inclinometer
Water depth using echosounders and sonars
3-D view of dredging progress based on digital terrain model (DTM)
2-D view of dredging operation with pre-set design horizon / dredging boundary
Design horizon in red
DAS sounder data in blue
Position of loosening tool on screen





& Total Awareness during Dredging Ops

KONGSBERG

§ Pre- and Post-Dredge QA Survey
§ Real-time dredge monitoring

K § Dredging mission asset assessment
and planning
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Presenter Notes
Presentation Notes
It is possible to gain full awareness of dredging works during the entire project schedule.

Pre- and Post-Dredge QA Survey
Manned or unmanned bathymetric survey
Sub-bottom profilers
Real-time dredge monitoring
DAS sonar with MARPO-Dredger software
M3 sonar on rotator with MARPO-Dredger software
EK80 real-time turbidity monitoring with MARPO-Dredger software
Dredging mission asset assessment and planning
MARPO Dredger software
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Client Scope

Manage fuel costs
Perform to schedule

Dredge to the contracted depth

Real Time Dredge Monitoring

Simple user interface — allows
lower skill operator to succeed

Verify material removal to
design horizon

Confirm no slip-back or
subsidence during dredging
operation

Take immediate action if
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obstacle detected

Client Output

Digital Terrain Map

Georeferenced evidence of
completion

Records to justify a charge-back
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Presenter Notes
Presentation Notes
Real-time solutions for dredging operations can result in key savings for the dredge operator and the client who pays the bill.  This application has clear benefits in terms of compliance to the contracted dredge depth, confirmation that material hasn’t slipped back into the dredged area, while reducing over-dredging thus reducing wasted energy and wear and tear on equipment.
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Port Security
from Waterside

Underwater drones
Arial drones
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Presenter Notes
Presentation Notes
Port security is again a hot topic.  Fixed sensors under the water have proven to be very challenging to keep operational.  Autonomous underwater vehicles and unmanned surface vessels are replacing fixed sensors for defense against swimmers and small subs.  There is also a significant focus on how to defend infrastructure against arial drone attack.
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Presenter Notes
Presentation Notes
How to mitigate business risk while considering the decision funnel?
ASCE 130 Waterfront Facilities Inspection and Assessment Manual of Practice (currently under revision)
ASCE Port Operations and Maintenance Course – 12 weeks conducted on demand and a live seminar.
Northwestern Michigan College Courses:
	Marine Infrastructure & Bridge & Inspection Certificate
Acoustic Principles Fundamental to Operating Sonar Systems
Marine Inspection Technologies and Applications Course
Underwater Bridge and Infrastructure Inspection Course


KONGSBERC

Client Scope

Anticipate impact of
trends

Understand Client’s
desired outcomes

Lever Technology
Safer work practices
Same or lower costs

Same or faster
deliveries
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It’s All About Workflow

Client Output

Better Outcomes
Built for Future
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Presenter Notes
Presentation Notes
Implementing technology is successful if:
Service provider meets the client’s scope; and
Client gets a better product; and
Work is performed faster, or safer, or for lower cost
- ideally all three.


KONGSBERG

Thank you!

konrad.mech@km.kongsberg.com
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