Webinaire — Services
Copernicus
our le secteur maritime

7
VORESPACE

BOOSTER
—

Framework Partnership Agreement
for Copernicus User Uptake




Port et navigation

Louis BLANCHIER

D-ice Engineering - Project Engineer

g V4
/ J 14/11/2024




About D-ICE ENGINEERING Port et navigation

GICE Key figures \
° Created in 2015 Wind Assisted Propulsion |ce Engineering
Engineering Studies
e  Staff34 FTE gineering
° Revenues ~1.3M€ (2023) :
e  Fundraising , ~— ey \@\
Seed (1,5 m€ - 2023) Autopilot, DP e - Ml EL°;}§::2,§.";”“°'9 Wind
Serie A (6 m€ - 2024) Systems & d
Engineering

O
\ ° More than 180 projects delivered /

Weather Routing

Offshore Engineering

# Develop & Produce Clean Energy

Reduce Greenhouse emissions

R&D Engineering & Studies
Offshore Wind Engineering L&

Improve Safety at Sea
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D-ICE Disruptive Technologies Port et navigation

Deep Science / Deeptech Products For ALL SHIPS \

Disruptive High-Fidelity Modelling & Simulation Framework
Constrained multibody, Advanced hydrodynamics, Aerodynamics, Mooring, Wind
propulsion, Advanced Weather models, Waves, Supercomputing, etc.

Accurately model any kind of operations or assets with high fidelity.

Digital Twins Onboard Intelligence
Innovative & user centric

Cutting_edgev Comprehensi\/e system, Elastic & scalaple HMI

digital twins platforms for all types software framework, Wind

of application or operations. Propulsion Systems ready,
ECDIS, Autopilot, DP, Conning,
. . . . q q Spanning from design to Monitoring, Analytics, certified

Disruptive Guidance, Navigation, Control & Data Analysis oporations (IEC 62065" BV". DNV)

Powered by Artificial Intelligence, Big Data, machine learning, nonlinear control, nonlinear
optimization, advanced signal processing to provide the best control of the operations in
any conditions

Cutting-edge Weather Routing Optimization Framework
Multi-objective nonlinear optimization powered by graph theory, statistical routing, special
focus on wind assisted ships
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SATORI - Background

D-ICE solution
- Forallkind of vessels and propulsion (sail, motor, hybrid)
-  Flexible and tailorable
- Mono or multi-objective

- Integration of various operational constraints

/ Operational support

OCEANICS

- Routing over various years

- Daily report & dynamic - Fully tailorable

visualization - Reliable metocean

- 24/7 assistance

.

hindcasts

- Performance analysis

/

Project duration 18 months
Funded through CMEMS User Uptake Program
Market release: November 2020
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SATORI - Objective

Port et navigation

Propose a solution for ship owner, naval architects, and solution developers to launch statistical weather

routing studies by their own, online.

Get statistics and evaluate:
- weather conditions
- ship performance analysis: consumption, speed, motions

- ROl on the installation of an hybrid propulsion
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SATORI - Solution

. 2/ Trip dates & constraints
1. Define your study : upload your ship performance data

2. Choose your dates, constraints on ship and route Settings parameters

- mechanical or hybrid propulsion
- ETA, waypoints, canal

- First/Last departure dates and frequency

Months

- Polar tables of the Sh’p ¥ January ¥ February ¥l March W Aprit W vay W oune

. July . August . September . October . November . December

- Waves speed loss calculation

AND LAl

QUEBEC
Frequency

4 +
Hammock of a route ”é:ﬁ‘:,
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SATORI - Solution

/ \ Boat Speed True Wind Speed / True Wind Angle
De ator Delta

1. Define your study : upload your ship performance data
2. Choose your dates, route and speed parameters

3. Create your dashboard : analyze your results through our dynamic

\ visualization /

- Get statistics on the route and the weather occurrences

- Various visuals (map, pie chart, bar chart, scatterplots, density map)

- Interactive filtering from visuals selection

True Wind Speed (TWS) Engine Power

Engine Power

Un
King¢
Isle of Man

Delta Operator
250

Ireland

40.00 - 50.00 kt
0.04%
30.00 - 40.00 kt .
3.28 0.00 - 10.00 kt Avg Max
20.00 - 305(2(121« - 2879.07 kW 10485.66 kW

- '\wo‘oc - 20.00 kt
15.41%
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SHIPLIFY Port et navigation

e Onlinetools
e Generates the performance polar table of any kind of ship
e Ready to be used on SATORI & skt

—e— 0.0 kt
—e— 5.0 kt
—o— 10.0 kt
~—a— 15.0 kt
20.0 kt
o 25.0 kt
60° ~e— 30.0 kt
—e— 35,0 kt
—e— 40.0 kt
—e— 45,0 kt
75 == 50.0 kt

90°

105°

120°

135°

150°

165°

visualization of a ship performance polar table.
BrakePower (RW) evolution for STW = 13 kt WA = 45 deq and Hs = 3 m

MW G-f cnes ©=  worsspace



Port et navigation

SHIPLIFY

1. Select a vessel type among 16 different types.

Bulk carriers Car carriers Cargo vessels Container ship (panamax)

transporter transporter transporter trans

er

Select Vessel Type Select Vessel Type Select Vessel Type Select Vessel Type

2

Stock
MR g ———

Container ship (post-panamax) Cruise liners (panamax) Cruise liners (post-panamax) Ferries
transporte! transporter transporter transporter
Select Vessel Type Select Vessel Type Select Vessel Type Select Vessel Type

iStock

Freight RoRo ship LNG carriers (Spheres. Moss) LNG carriers (prismatic) LPG carriers
transporter transporter transporter transporter
Select Vessel Type Select Vessel Type Select Vessel Type Select Vessel Type

iStock
wemshbhush Crect Nataia Lagutiina

iStock b iStock

Product and chemical tankers Tankers Tankers ULCC Tankers VLCC
transporter transporter transporter transporter
Select Vessel Type Select Vessel Type Select Vessel Type Select Vessel Type
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SHIPLIFY Port et navigation

1. Select a vessel type among 16 different types.

2. Select a vessel type.

Vessel Type: Bulk carriers

DWT (T) LOA (m) B (m) T (m)
O 400000 375 62.5 24
O 350000 362 59 23]
© 300000 350 56 21.8
O 250000 335 52.5 20.5
O 200000 315 48.5 19
O 1560000 290 44 1755
O 125000 275 41.5 16.5
O 100000 255 39 1523
O 80000 240 36.5 14
O 60000 220 3335 12:58
O 40000 195 29 1315
O 20000 160 23.5 9.3
O 10000 130 18 /8]
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SHIPLIFY

Label Value Unit
= DWT 300000 t
1. Select a vessel type among 16 different types. S — = )
LOA 350 m
2. Select a vessel type. Lpp = n
. . . B 56 m
3. Vessel particularity are detailed T i =
g Calm Water Resistance Curve
All datas modelling the digital twin are recalled :2: Lo
Number of Propell
Propeller Diametq 6000
Frontal Area %
Lateral Area % 4000

Wind loads on hull and superstructures

1

P i G W N

Propulsion: Open Water Curves

0.5

-0.5

i \\

Non-dimensional Wind Coefficient
o

KT, 10KQ, ETAO
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SHIPLIFY

Select a vessel type among 16 different types.

1.
2. Select a vessel type.
3. Vessel particularity are detailed

. ) Back
4. Setup wind propulsion systems

Add new sail ®

e sails can be added on deck

Suctionwing4

e Positions can be chosen

e 3 different sail models :
Sail Name Sail Model *
o SUCt/Oﬂ Wlng Suctionwing4 Suction_30x5
o Flettner rotor i ot AR AR
222.00 18.00

o Symmetric sail

Suctionwing3

Suctionwing2

Suctionwing1
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SHIPLIFY

1. Select a vessel type among 16 different types.

2. Select a vessel type.

3. Vessel particularity are detailed

4. Setup wind propulsion systems

5. Get the vessels' 5 dimensions performance polar

table
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o°
= TWS_kt STW_kt
d 30° —e— 0.0 kt —e— 8.0 kt
> —e— 5.0 kt —e— 9.0 kt
i —e— 10,0kt -— 10.0 kt
45° 15.0 kt 11.0 k
20.0 kt 12.0 ke
25.0 kt 13.0 kt
‘ 60° 30.0 kt —e— 14,0kt
i —e— 35,0 kt —e— 15.0 kt
—e— 40.0 kt —a— 16.0 kt
—e— 45.0 kt
75 == 50.0 kt
0 90° 90
1000
2000
105° 105¢
30004
i
4000"
120°
5000
6000
135°
7000
150° 10k 150°
8000
165° 165°
180° 180°
BrakePower (RW) evolution for STW = 13 kt BrakePower (RW) evolution for TWS = 24 kt
WA =45degand Hs =2m WA =45degand Hs =2m
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Achieve more with our OCEANICS system

PLAN OPTIMISE EXECUTE ANALYSE

@ OCEANICS
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D-ICE Engineering

85828810 37 53 25

www.dice-engineering.com
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