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Kongsberg Discovery

KONGSBERG
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Kongsberg Discovery W o cniy

- Global presence
+ +60 partners for

KONGSBERG distribution
« Part of KM Global
Customer network
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The Nippon Foundation-GEBCO =

Seabed 2030 PrOJect

202 United Nations Decade

of Ocean Science
2030 for Sustainable Development
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KONGSBERG

How do we
contribute?
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& Better sensors
Better data

Willy Simonsen founded Simonsen Radio,
Simrad, in 1947

NA HAR DE OGSA PLASS-
OG RAD =TIL ET KVALITETSLODD

SIMRAD
COMPACT |

e N
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Integration = Efficiency

Safe and Efficient Marine Operations

Propulsion

Dr. Fridtjof Nansen in Horten collecting Scientific Multibeam Systems
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5 Autonomy - Marine Robotics
data quality — efficiency - force multipliers
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# Interconnectivity Q
data transmission — remote operations

Conventional radio systems Marine Broadband Radio - MBR
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THE CLOUD

e

MARITIME

BROADBAND | 4
RADIC Nt

KONGSBERG

Digitalization
Bringing it into
the cloud

Data availability
and remote
operations
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Bringing it together
Effective operations

cloud
Interconnectmty

Interconnectivity Q C:b
N' _ _ Tﬁl Mapping in the

.Autonomy

Integration

Sensors
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KONGSBERG
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Multibeam Sensors

KONGSBERG
From the shallowest waters to
the full ocean depth, we’ve got it covered
....50m
EM 2040C 520m
EM 2040P .. 600m
EM 2040 .... ....600m
3600m
EM 304MKIl ... ....11000m
11000m
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EM® 2042

Very high-resolution shallow water MBES

KONGSBERG

Advantages over EM 2040

* Complete new design

KONGSBERG

¢v0¢ @3

* 50m depth rated, no export license

MULTIBEAM ECHO SOUNDER FOR SHALLOW WATERS

*  >60% weight reduction
FEATURING EM® 2042

« Next generation of multi
transaitter MBES ) }
e Introducing the EM 2042, the next generation of EM multibeam echo
siabidization sounder that takes seabed mapping to new depths, by delivering unparal-
+ Kigh resolution multi- leled accuracy and resolution to your surveys.
frequency bathymetry and In the field of hydrography, offshore industry, dredging and marine
seabed backscatter science, the EM 2042 is the perfect tool for your underwater mapping
+ Engineered to surpass THO needs. The ease of use and advanced features make it a must-have for

Exclusive Order / LINZ professionals who demand the best data quality, reliability, and flexibility.
Special Standard

* Less power consumption

+ Seamless integr:

5

ith SIS- and 3rd party Components i .
H STheaa The EM 2042 can be delivered with a 0.4 or 0.7 beam width (@400KHz)
* Upto 4096 beams per ping e
OPTIONS KONGSBERG miniMRU, and an AML sound velocity sensor.
S Vetar. oolimn!date Togging The transmitter and receiver are connected to the topside processing unit
- Enbedded niniMRU in the through a single subsea cable, making it easy to set up and operate. Only
receiver EM® has the unrivaled dual RX variation, requiring only one TX array,
- Eabedded SV sensor in the generating up to 1024 beams per swath.
. pecsdvar The unique EM 2042 transmitter combines three transmit sectors to
[ ] E m e b e d d e d ( O t I O n . - EMe HighFreguency mode enable dynamic focusing on both transmission and reception, as well as
p . « Enhanced EHo M re- roll, pitch and real 3-sector yaw stabilization.
quency Backscatter mode

The EM 2042 transducers are 60% lighter than the previous generation
and have reduced the total power consumption.

A custom-made portable bracket for over-the-board installations can
accommodate integration, in a fixed location with known offsets, for the
‘most used INS sensors in hydrography, allowing a quick and easy setup.

- Extra detections
+ QuadSwath™
- PredictivePitch™

v" miniMRU
v SVT

+ Portable mount for over
the board installations

« Easy upgrade from EM 2040
sy upgrade from Improved frequency range

EM 2042 features a wideband frequency range from 150 kHz to 700 KHz,

offering different modes for various applications:

+ 300 kHz: Ideal for most mapping tasks, balancing range and resolution

+ 400 kEiz: Optimized for inspection work

+ 600 Kz and 700 kHz: Enhance small object detection and 3D mapping

+ 200 kHz: Extends the range down to 600 meters

+ Anew 150 Kz band complements EM* MultiFrequency mode, impro-
ving seabed classification in a single pass

* Ready for (option):
v" QuadSwath™
v" PredictivePitch™

Kongsberg.con 2/t

* One cable to the topside (SRX w/embedded miniMRU/SVT)
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KONGSBERG
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EM 2042
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KONGSBERG

Courtesy of MCA -UK and Fugro O.S.A.E. 8 to 40m dépth, 4$<8 km area

Courtesy of Fugro O.S.A.E
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KONGSBERG

Mariana Trench: Challenger Deep ® Trieste, 1960 (1 dive, 20 minutes on bottom)

THE DORDRECHT DEEP % . Deepsea Challenger, 2012 (1 dive, 3 hours on bottom)
DIAMANTINA TRENCH, INDIAN OCEAN Exploration History ® Limiting Factor dives, 2019 (4 dives, longest dive was 4 hours on battan)

AS MAPPED BY THE DSSV PRESSURE DROP
MARCH 20189

KONGSBERG EM124

MULTI-BEAM ECHOSOUNDER SONAR

10875

Depth in Meters

“Eastern Pool”
(Site of Deepsea Challenger dive in 2012,
Limiting Factor Dives #1, #2, #3 in 2019)
“Central Pool” Maximum Depth 10,928 meters
(Limiting Factor Dive #4 in 2019) {reached by V. Vescovo in DSV Limiting Factor May 1, 2019)
I i
Western Pool Maximum Depth ~10,915 meters
(Site of Trieste dive in 1960)

Maximum Depth ~10,920 meters
Sonar Mapping by the DSSV Pressure Drop employing a

Kongsberg EM124 Multibeam Sonar (April 26— May 4, 2019)
Note: All depths obove 10,300 meters shown in red

Marana Tenth sebema; B

Mariana Trench: Southern Arc

Sirena Deep
Max Depth 10,780m

Challenger Deep
Max Depth 10,927m

Sonar Mapping by the DSSV Pressure Drop employing a
Kongsberg EM124 Multibeam Sonar (April 26 — May 4, 2019)
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.‘Ocean Science — Continuous Mapping and Monitoring '

: Platforms / Instrument Carriers | /*
Moorings, vessels, gliders, autonomous and uncrewed vehicles

- Non-Biological Targets:
< - i.e. oceanographic layers, currents
Biomass: sediment, seabed classification,

—— - b gas bubbles, marine hazards
i.e. Fish, planktor.w,rjelrlles } ) ‘rm_a,_ 0




Ocean Science Acoustic products

KON(
H
= = CP300
e
o
=
o
%. EC150
g b
Unique ADCP performance ME70/MS70 Scientific MBES:
EK80 Fami|y - Extreme resolution

. . . - Calibrated Backscatter
- Broadband Split-Beam echosounder & ADCP system High ping to ping accuracy individual Solit B
- Multiple Platform Systems: High ping rate newIgHa PTE B

= Shipboard, Underwater Vehicle, Mooring and Portable Systems - High performance in dynamic
environments and moving platforms

- Extremely low side lobes

- 70to 120 kHz frequency range

20
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KONGSBERG
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Multifrequency & EK80
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Echo strength
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Sheet1

		Frequence responce report.

		Filename		makrell_-D20040526-T101931_R_0-300_ch01.uuu and related channels

		From Ping		4119

		To Ping		4352

		From Range (m)		75.00

		To Range (m)		163.85

		Frequency		From Ping		To ping		From range (m)		To range (m)		Mean Sv (dB)		Mean sA (ha)		Mean TSc (dB)

		----------------------------------------------------------------

		18		4119		4352		75.00		163.85		-56.05		27.7388534546		-26.19

		38		4119		4352		75.00		163.85		-57.67		19.1026439667		-31.62

		70		4119		4352		75.00		163.85		-57.05		22.0035114288		-31.53

		120		4119		4352		75.00		163.85		-54.99		35.3873405457		-28.99

		200		4119		4352		75.00		163.85		-51.25		83.7743911743		-24.66

		364		4119		4352		75.00		163.85		-55.63		30.5628414154		-26.79

		Frequence responce report.

		Filename		Krill-D20030524-T180950_R_0-250_ch01.uuu and related channels

		From Ping		3

		To Ping		346

		From Range (m)		109.60

		To Range (m)		190.36

		Frequency		From Ping		To ping		From range (m)		To range (m)		Mean Sv (dB)		Mean sA (ha)		Mean TSc (dB)

		----------------------------------------------------------------

		18		3		346		109.60		190.36		-81.07		0.0793365911		-42.99

		38		3		346		109.60		190.36		-69.88		1.0433959961		-43.57

		70		3		346		109.60		190.36		-63.31		4.7318615913		-36.68

		120		3		346		109.60		190.36		-66.73		2.1533880234		-39.33

		200		3		346		109.60		190.36		-72.20		0.6109919548		-44.10

		364												0.05

		18		27.7388534546		0.793365911

		38		19.1026439667		10.433959961

		70		22.0035114288		47.318615913

		120		35.3873405457		21.533880234

		200		83.7743911743		6.109919548

		364		30.5628414154		0.5
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Sheet1

		Frequence responce report.

		Filename		makrell_-D20040526-T101931_R_0-300_ch01.uuu and related channels

		From Ping		4119

		To Ping		4352

		From Range (m)		75.00

		To Range (m)		163.85

		Frequency		From Ping		To ping		From range (m)		To range (m)		Mean Sv (dB)		Mean sA (ha)		Mean TSc (dB)

		----------------------------------------------------------------

		18		4119		4352		75.00		163.85		-56.05		27.7388534546		-26.19

		38		4119		4352		75.00		163.85		-57.67		19.1026439667		-31.62

		70		4119		4352		75.00		163.85		-57.05		22.0035114288		-31.53

		120		4119		4352		75.00		163.85		-54.99		35.3873405457		-28.99

		200		4119		4352		75.00		163.85		-51.25		83.7743911743		-24.66

		364		4119		4352		75.00		163.85		-55.63		30.5628414154		-26.79

		Frequence responce report.

		Filename		Krill-D20030524-T180950_R_0-250_ch01.uuu and related channels

		From Ping		3

		To Ping		346

		From Range (m)		109.60

		To Range (m)		190.36

		Frequency		From Ping		To ping		From range (m)		To range (m)		Mean Sv (dB)		Mean sA (ha)		Mean TSc (dB)

		----------------------------------------------------------------

		18		3		346		109.60		190.36		-81.07		0.0793365911		-42.99

		38		3		346		109.60		190.36		-69.88		1.0433959961		-43.57

		70		3		346		109.60		190.36		-63.31		4.7318615913		-36.68

		120		3		346		109.60		190.36		-66.73		2.1533880234		-39.33

		200		3		346		109.60		190.36		-72.20		0.6109919548		-44.10

		364												0.05

		18		27.7388534546		0.793365911

		38		19.1026439667		10.433959961

		70		22.0035114288		47.318615913

		120		35.3873405457		21.533880234

		200		83.7743911743		6.109919548

		364		30.5628414154		0.5
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See Statement of Proprietary information

From shallow to deep water

o HUGIN Family

KONGSBERG

HUGIN EDGE  HUaIN HUGIN' SUPERIOR HUGIN' ENDURANCE

1000m depth rating 3000m or 6000m depth rating ~ 6000m depth rating 6000m depth rating

24 hours endurance 30 to 60 hours endurance 72 hours endurance 15 day endurance

2.7 km2 per hr coverage rate 2.7 km2 per hr coverage rate 4.6 km2 per hr coverage rate 4.6 km2 per hr coverage rate
4 m (L) x 0.4 m (diameter) 6.2 m (L) x 0.875 m (diameter) 6.6 m (L) x 0.875 m (diameter) 11.2 m (L) x 1.2m (diameter)
350 kg 1900 kg 2200 kg 7000 kg

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

&

KONGSBERG

Proven Payloads

Laser Profiler

Sub-Bottom Profiler

Synthetic Aperture Sonar
(HISAS 1032)

Multibeam Echosounder
(EM2040)

P e a4 e
: ™ it % _.- t. 1
& . ) '..'_ _- .
» g SR
3 e :
& a
* .
i L
i |
See Statement of Proprietary information
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See Statement of Proprietary information

KONGSBERG 1032)

FFI Forsvarets
forskningsinstituti]

FFl Forsva‘rets‘ .
forskningsinstitutt]
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System Concept

3 Initial Design

KONGSBERG

* Long endurance/range, 15+ days, 1200 nm depending on
payload configuration and speed

* 18 months timeline
* Depth rating of 6000 meters
* Primary focus on shore-to-shore operations

e (Capable of carrying our existing sensors and wide range of
potential new sensors or payloads

* Increased focus on operational robustness
* Increased in-mission situational awareness

* In commercial market it will help reduce carbon footprint of
our traditional customers

* |In defense market immediately useful for certain mission
types, and expandable into additional mission types including
payload delivery

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information
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Breaking barriers in long range UUV operations




See Statement of Proprietary information

KONGSBERG |7 //UV /H

7~

Challenges :‘V /Mﬂg /j’V AH H
Major challenges to success 7777207

» To increase endurance and payload capacity, the vehicle

Z///z//////////////@////

envelop had to grow significantly W/WW/W | @%”’%W@%0
A - Gz,
| O ==
= Vehicle concept calls for long range missions without | &2 Jpe—
support vessel | g

= More complex mission plans are required

= Set ourselves a tight development window of only 18

months
i)
7
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Breaking barriers in long range UUV operations




Solution

What’s the same

KONGSBERG

= Free flooded architecture = Similar antenna = Reuse existing pressure housings

= Powered by li-ion batteries = Same payload processor = Similar recovery mechanism

= Multiple processors = Same INS architecture = Same sensor options as HUGIN
Superior

See Statement of Prop. ..
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Solution

% What'’s different

KONGSBERG

= Battery and payload capability = Active forward control planes = Active ballasting system
= Redundancy = Dual contra-rotating propellers = Increased situational awareness
= Control system architecture = |ateral thrusters = More flexible safety behaviors

= |ncreased fault detection/handling Integrated towing capability

See Statement of Prop. ..
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COMPANY LIMITED



Solution

& Accommodating more power and payload

KONGSBERG

Battery Module

Storage Sphere

Configurable Battery/Payload

Control Sphere
l(‘ Bays P

Payload Sphere

...... pm— Thruster Motors

See Statement of Proprietary information
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Solution

& Active ballasting

KONGSBERG —

=  Changes displacement in-mission to account
for water density variation

- Increases efficiency and endurance
- Ensures highest quality data
" Enables greater range of safety behaviors

= Enables payload delivery capabilities

See Statement of Proprietary information
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Final Design

Specifications

KONGSBERG
Length 11.8 m
Diameter 1.2m
Weight 8000 kg
Depth Rating 6000 m
Endurance 380 hr
Speed range 2 —5 kts
Range (@ 3 knots) 2400 km
Navigation <0.04% DT

Configurable Payload Vol. 0.9 m3 per bay

Configurable Payload 1,496 kg (in air weight)
Cap.

R R R BB ve+ew—wwe..— . ROPRIETARY - See Statement of Proprietary information
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Final Design

Latest Updates — September 2024

KONGSBERG

= 16.5 days fully autonomous (no position / mission updates provided to the vehicle)

= Water depths 50m to 3400m

= Distance covered > 2,200km

= Final position error 0.02% of distance travelled (~440m)

= Datasets included synthetic aperture sonar (HISAS 1032 dual Rx), bathymetry, camera imagery and laser data

HUGIN Endurance AUV Smashes Records in Multi-week
Fully Autonomous Mission

Kongsberg Discovery is reporting a major achievement in the field of
autonomous underwater technology with its latest milestone for the HUGIN
Endurance. The company has successfully completed a multi-week autonomous
mission, setting new records and showcasing the advanced capabilities of their

8-ton, 40-foot autonomous underwater vehicle (AUV).

During the mission, HUGIN Endurance operated without human intervention

or external navigation aids for the entire duration. After receiving a final

Hugin s sea trials (source: Discovery)

navigation update from a pre-deployed transponder 10 hours into the dive, the
AUV completes multi-week, fully autonomous

mission
and returned with an impressive position error of just 0.02% of the total 16 Sep 2024 by Riviera News
(Photo: Kongsberg Discovery)

AUV maintained its autonomy while navigating depths ranging from 50 meters
to 3,400 meters. The vehicle met its advertised range of 1,200 nautical miles

Marine drone technology continues to make progress, with news of an autonomous
d t hicle (AUV, full leti [ti- k missi
WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information Uéert; e'r;ee( B e S e S
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KONGSBERG

Thank you

martin.Gutowski@kd.kongsberg.com

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



	Slide Number 1
	Kongsberg Gruppen
	Kongsberg Discovery
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Integration = Efficiency�Safe and Efficient Marine Operations
	Autonomy - Marine Robotics�data quality – efficiency - force multipliers��
	Interconnectivity�data transmission – remote operations
	Digitalization�Bringing it into the cloud
	Bringing it together�Effective operations
	Slide Number 13
	Multibeam Sensors
	EM® 2042�Very high-resolution shallow water MBES
	EM 2042
	EM 712
	EM 124
	Technologies for Sustainable Oceans
	Ocean Science Acoustic products
	Multifrequency & EK80�
	Slide Number 22
	HUGIN Family
	Proven Payloads
	Proven Payload - Synthetic Aperture Sonar (HISAS 1032)
	WW2 Submarine (U-735)
	Slide Number 27
	Challenges
	Major challenges to success
	Solution
	What’s the same 
	What’s different
	Accommodating more power and payload
	Active ballasting
	Specifications
	Latest Updates – September 2024
	Slide Number 37

