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SMARTSHIP architecture: Beyond DANAOS fleet
condition based monitoring solution

SMARTSHIP 2nd Training session

The SmartShip project has received funding from the European Union’s Horizon 2020 research and
Innovation programme under the Marie Sktodowska-Curie Grant Agreement No 823916




Towards Green Shipping (Reducing GHG by 50% in 2050)

Kite-Sail System
Can Reduce Fuel
Consumption

by 20-40 %
Annually

No Ballast Ship
Longitudinal
Water Trunk does
Not carry Ballast
Water

Solar-Sail System
This Hybrid System
Can Save Fuel

up to 20%

Rig-Sail System
This Hybrid System
Can Save Fuel

up to 30%
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‘Green Propulsion

Optimized
Cooling System

Can Save 25% of
electricity,

Exhaust
Scrubber
Sox emission

reduced by 98%
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TRADITIONAL APPROACH:

Hardware driven

* Huge Capital
expenditures
Unpredictable Return of
Investment
Feasibility of solutions is
under investigation
Low Motivation for
Investment from the
owner

Air Bubbles
Hull Lubrication
Reduces Friction,

Increases Speed,
Fuel Saving Up to

Speed Nozzle JAdvance Rudder
Increases efficiency & Propeller
at higher speed. New design can

Fuel Saving save fuel up to 4%
Up to5%

Sandwich Plate
System

Improved Hull
Paints
Reduces Friction,
Fuel Saving

“Duel Fuel Engines”
“Water in Fuel”
“Exhaust Gas Recirculation”
“Fuel Cell Technology”.

Red p Ox upto 100%

Helpful in Green
Recycling of Ships




Towards Green Shipping (Reducing GHG by 50% in 2050) smartsh;'}:
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Data Analytics
warehouse

Life Cycle

Assessment : OUR MODERN APPROACH:

Data Driven Model

* Re-Thinking. Monitor,
Analyze, predict and
improve operation in a
cost effective manner
Life Cycle Multi-
parametric Analysis for
decision making
Sustainability and
Compliance

e Circular Economy design

v

Data processing &
enrichment

Real-time updates




Solution

/" Academic inputs:

concepts

State of the art
Upcoming
technologies
Circular economy
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On Route Applied Use Cases:
onShOI'e -Voyage planning / Route optimi
¥ -Predictive Analytics — Maintenance — Supply decision
|n5lght making
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-Bunkering optimization
-Compliance / Sustainable opera
Friendly operation

zation

tion /Environmental

Weather
forecasts Data

Databases
(Historical and
tralnlng data)

Sensor
Data

"Enterprises inputs:
* Technology tools
* Real use cases

_* Requirements |




Architecture design and Use Cases

Weather Routing
Planning & Monitoring

Condition-based
Fleet Maintenance

I

\smartship

i *
|
—— L |

I

|

|

PLATFORM : |
~~~~~~~~~~~~~~~~~~~~~~~~ > |
; 11ISwebserver HTTPS |
| API ——1 I !
| Office user | :
{ 3 7 =
(R e R ae et | e ——" < smartship
i R ——
i St e xtemalvgs CORE
Communication m

' Unstructured data, Le. TIER 1 | TIER 2 ' TR S TERA
: TCR/1IP, NTR logs, reports, MS, pdf, | DATA \ .
: - - VISUALIZATION DSS
i = . 3 . PROCESSING . DAIRIHOKRTS - -
! o is | 3 IS . ~ /N
| Vv ] - A H ' > - -
i . : . » DB Vlgws- r ! ,_Q » o * 3 - -~
. m\‘:":gﬂy H Distri iF)UtEd Data Integration | | \ ——
. . :’::I:omlqbtr H-S0L.08 E queries P Layer | Situation-Awareness : el
: Syncheo ¢ . o ST Layer ! -

avon, Motormats HQ Shore L Ly w %2

e-mall Data

Visualization tools Decision Making

- Homogenization
St I Layer
Layer ; DATA ANALYTICS pLayer v
r Data Quality

rrrrrsansaans

On Board DATA SOURCING

Layer
——— ! Analysis and
Othey datasets from Senors-besad deta 1 Data Access Application Layer
Vesspl/Cargo Managemen acquisition modelng |
:\:‘xdm & ' fromdifferent Layer
: vendors on board N\
s ‘
1
N

smartship _ L
T Bn.Board On-Board user , Linear Economy Circular Economy



DANAOS WAVES: Reporting Deviation
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Bunkering Control System EH®
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DANAOS WAVES:

Instruments Checks @m»

M/E Load Cross-check Torquemeter vs T/C RPM
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LR Margin Cross-check against Same M/E Load
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STW Speedlog vs Tidetech vs Speed GPS
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——Speedlog STW Tidetech STW ——Speed GPS

Fleet Performance Dashboard

Performance Analysis
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— PP Normal Limit Power Penalty =~ == M/E Load
STW LR Margin == dSlip
—— Wind Wind Angle Rudder Angle
== Trim === Draft Mid = Critical Draft
— Draft Fore Roll Crosses Roll Angle Range
Pitch Crosses — Pitch Angle Range | Normal
I Heavy Critical Draft Abnormal
Port/Null

Draft-dependent Power

Power (kW)

n I C/P Filtered

Design Zone - Draft [12.5,13.5)

STW (knots)

C/P (Draft: 13)
— QRef
— Expected Optimum (Draft: 12.8m, PP: 10%)
® Power
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Draft-dependent dSlip

M @@@ ‘ Performance Spots Inspector SpeedLog ﬁ@) ‘ Slip Sisters Comparison

Slip (%)
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Ref. Slip - (CMA CGM ATTILA)

® Ref. Slip - (CMA CGM BIANCA)
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Ref. Slip - (CMA CGM SAMSON)
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DANAOS WAVES: Compliance Performance Analysis smartsh;';o
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Performance Analysis GG Speedlog (O]
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Circular By Design

. L . I Raw Materials @ Q Manufacture \ Dlstnbutlon Waste
Emerging Class of Smart Assets: Maximize sustainable vessel utilization and ensure long- ~) @5 . I‘:'
_ - y ' /

lasting durability of the asset
/
Linear Economy

Value Driven: Extract value from the large amount of data generated by smart
maritime assets. Effective flow of Information for natural capital rebuild

|
Eliminate Waste: Through Re-Using of data and lean management in decision
making for fleet operation and maintenance

|
Green Thinking and Sustainability: Minimize energy consumption per unit by k Q¢ &
\ combining technologies effectively .\c;é® ©
( 4 - $06 $
/ ~ & &
Integrated Framework: Extends across the entire fleet and lifetime of the vessel. Values R Re’"anufacture \l\°
drivers are paired and efficiency is achieved through comparison analysis. Critical ‘\@ Raw Materials ”_i‘_
mission objectives are met.
Circular Economy
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Thank you

The SmartShip project has received funding from the European Union’s Horizon 2020 research and
Innovation programme under the Marie Sktodowska-Curie Grant Agreement No 823916
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