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Strong invest in research and |nnovat|on
Best-of-breed maritime software
Participation in a number of EU projects (40+),
funded under different EU research programs,
with a strong motivation to apply innovation
and creative thinking across all aspects of
maritime operation.

v Member of FRANZ EDELMAN academy- and
winner of the homonymous award in 2012
(the highest worldwide distinction in applied
operation Research).

Websites:

https://danaosrc.com/

https://www.danaosshipping.gr/

https://www.danaos.gr/
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Motivation & Rationale
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Operational requirements

2022 2023 2024 2025 2026 - Ambiti i i i
Newbuild requirements (gradually increasing) Carbon price
" Currentlyadopted EEDI Currentlyadopted Clland ETSallowance prices for ships
(EEEL‘F:‘;SS:; EEDI phase 3 requirements: up to 30% EEXIrequirements when operatingin Europe
types] L] fit_ﬂucﬁon depending on = 2030: 40% reduction = 2023-2030: USD 22/1CO,
t
Adopted IMO ambitions shiptype = 2050: 75% reduction to 95/1CO,
lati = From 2035: 50% to 80% = From 2030: upto USD
regulations [a—— reduction depending 135/tCO
SEEMP and ClI onshiptype o
= From 2040: 90% reduction
Currentlyadopted EEDI Currently adopted Clland EEXI | ETSallowance prices for ships
requirements: up to 30% when operatingin Europe
e reduction dependingon = 2030: 40% reduction = 2023-2030: USD 14/tCO,
shi e
Revised Data Decarbonization by 2050 el = 2050: 100% reduction 0 150/CO,
Collection = From 27035.‘ 50%10780% = From 2030: upto USD
SmEw FuelEU Maritime MO CHE et reduction depending 250/tCO,
In the pipeline, ’s?a:ga“r‘:' standard onshiptype )
or possible (i irrel ) (well to-wake) = From 2040: 90% reduction
regulations EUETS for - f—
shipping s

Black carbon
and VOC

Ay

IMO LCA Comprehensive i
- guidelines for fuels impact Cli and EEXI
(first version) review

Processes
IMO Revised GHG
Strategy

©DNV 2022



Outlooks & Drivers

HYDRODYNAMICS

LOGISTICS AND
DIGITALIZATION

Speed reduction Hull eoating

Hull-ferm

* 5 Vessel utilization ; .
optimization

Vessel size

Air lubrication

Alternative routes Cleaning

MACHINERY

Machinery
efficiency
improvemnents

Waste-heat recavery
Engine de-rating

Battery hybridization

Fuel cells

ENERGY

LNG, LPG
Biofuels
Electrification
Methanol
Ammaonia
Hydrogen
Wind power
Nuclear

AFTER TREATMENT

Carbon capture
and storage




Company infrastructure

evaluate the performance.
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Company infrastructure

. o

ol WAVES Fleet Performance
Workflow Management

Operator-defined workfiows

Life Cyclo

Assessment

Data Analytics Layer

Deep Knowledge on various aspects of vessels' lifecycle g

HINDYCASTING: Teflect and leam from past c:

NOWCASTING: ‘respond efficianty o the prasent
ey oz ’
[ i | § =3 FORCASTING: ‘predict & get ready for the future’ Decision Making

Data Visualization Layer

Dashboards
R

=

MAPs

A
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Data Integration Layer

Machine-accessible low-level data
v Y i, RS
Higher-lovel metrics & KPIs

Conceptual Representation Layer

Data Goncaptual Representation
Data Usiformity

Data Quality Layer
Corrupted data filtering

Data valdation

Data Access Layer
Semi-Structured Dats
MS, POF, Cloud Sensory Data

& F o

Structured Data Unstructured Data
Operational ~ HR  Financial Logs, Reports
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Digital Twins for green shipping




Digital Twins for green
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Processing/Orchestration Layer \

Monitoring Platform
. Distributed Main GUI
\BETeEs Processing Units (Dashboards, Maps)

I_I

Dataspace . : Centralized Messaging

External Connecty Distribution System (CMDS)

Models Repository 7 i
DSS | i " s

Control Actuation Ll
Layer ;

Parties \ : DSS & Control Actuation Layer /

(Ports, etc))
- User Feedback Mechanisms
« Education and Training

Orchestrator

More here: ‘Enabling digital twins in the -
maritime sector through the lens of Al and
indust 4.0” 3 Explainability

Transparency
K Modularity
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https://doi.org/10.1016/j.jjimei.2023.100178
https://doi.org/10.1016/j.jjimei.2023.100178
https://doi.org/10.1016/j.jjimei.2023.100178

_KG Semantlc Annotatlon i Data-So ces WIth KPIs
Cleansing Procedures etc
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Moving AVG (15 min)

Mean RPM / speed

Raw RPM variance 179.23 STD: 13.39

14 16 18
speed (knots)




SUEZ - ROTTERDAM (2020-03-22 - 2020-03-30)
—— Actual FOC —— Actual FOC
—— Pred FOC Accuracy: 97.0% —— Pred FOC Accuracy: 96.0%

LSTM cell

Avg FOC (It/min)

o

LSTM cell 180 185 19.0

CS, : Container-ship #2
TAMP - TANGER MED (2019-09-21 - 2019-10-03) oy PUSAN - PANAMA (2019-11-10 - 2020-11-28)

—— Actual FOC —— Actual FOC
—— Pred FOC Accuracy: 96.0% | —— Pred FOC Accuracy: 96.0%
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LSTM cell

Hidden Layer & Rk

Avg FOC (It/min)

Input LSTM Layer & RN
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Static Life Cycle Assessment TR N

Table 3: Features - KPI's - Caleulation

Features

Indicators Calculation

CO, P+ SFOC = EFpq, (1)
NOX P SFOC = EFyay
S0X P+« SFOC + E.F_-;(;_\'
OPEX

CAPEX

EEOI( &[] FOC:EFco,/u

FOC see section

EEDL, puirea ash

EEXI cquived (1= Zhwo) = EEDI,.f
ClIL, s puivea (L00—Z)/\0s 1Ty (1)
AER FOC+EFco, [ pwTsDist

KPI Calculation




/ =
Data Collection

AIS system
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On board

monitoring
systems
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Noon Reports
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Market Data
API's

IMO =

Regulatory
Frameworks

Distributed
Messaging Cluster}
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Maodel Selection/
Deployment

Madel Training/
Evaluation

Validation

" Feature |
Data il Selection
Transformation/ J v 1 |
M 2 i
S Merplag B, Daia
Cleaning

|

Data.

Envisaged DLCA pipéline -




Exploitation of multiplé datasets
User engagement
Model interoperability

-Transferability

Federation in the maritime sector

Vessel Vessel Vessel

100A@ 1008@ mON@

loT Sensor lo Sensor |QT Sensor IoT Sensor
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Decarbonization Decarbonization 1 E k =
Model Model ;.dﬂ hq

(Vessel) (Vessel) ._I E.n

Federated Learning
Model Integration

50 Integrated
Model (Unified)

Digital Twin
Parameter Simulator
(Performance,
Environmental)




Trajectory Mining

"'Clusters correspond to drfferent
inherent attributes describing t_he_ :
routes (heading, speed adopted,
traffic, regulatory compliance (ECA,
SECA, ClI, etc)) —=

® Query the most “optimal” route

utilizing this network based on a set '

of constralnts _
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https://doi.org/10.3390/jmse12010157

Fmancual mcentlves are essentlal to reduce the prlce gap between conventlonal
“and more sustaina bIe fuel optlons :




Danaos Research Center

Kaklis Dimitrios, PhD
dk.drc@danaos.gr

Google Scholar

Linkedin



https://scholar.google.com/citations?hl=en&user=y0phx5MAAAAJ
https://www.linkedin.com/in/dimitrios-kaklis-42195b122/
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