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Overview THENAMARIS

* Energy Performance Activities
* Data Ecosystem

e Typical Examples of our Work
* Pros and Cons of going Digital
* Questions
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Energy Performance Activities THENAMARIS
) Hull & Propeller
Voyage Execution ‘ P
Telemetry
Sensors Main Engine &
Energy Policy Forecasts Auxiliaries
Reports
Data Forms
Modeling
Optimlization ‘ Cargo & Ballast
. i A .
Coatings Chemicals nanses Operations

New Technologies

FO & LO Analyses ‘ Electric Power



A\
”

Energy Performance Activities — part 2 THENAMARIS
Machinery Seafarers
- Consumption Monitoring i Support
- Operations Monitoring (Loading, i Training Sensors
Discharging, Purging, etc.) . Telemetry Systems
- Decision Support on Maintenance . Automated Noon Report
actions - High frequency & real time data
- Optimization
Hull & Propeller Consumables
- Propulsion Systems Modeling - Fuel Analysis & Consumption
- Trim Optimization - Lubricants Analysis & Consumption

- Voyage Optimization
- Fouling Detection




Data Ecosystem
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Telemetry

External

Algorithms

Almost 50% of our Fleet is
Telemetry equipped and
new installations are on-
going. Data Quality is
continuesly monitored.

Sources

We mainly use Weather
services for Forecast and
Hindcast data.

Numerous algorithms have
been built in different
languages

programming
(SQL, Python, etc.) to
support  our  Reporting
needs and the Tools of our

Vessel
Reporting

There is a number of
electronic Forms and
Tools covering the
majority of Operations and
daily events.

key services.

Models

Baselines for Hull &
Propeller and the majority
of Machinery Components
have been built to estimate
Nominal Consumptions and
actual Performance..




Telemetry Systems
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Telemetry Data Monitoring THENAMARIS

Form Name
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New semi-automated Noon Report THENAMARIS

Telemetry Signals can replace part of the manual entries and therefore
workload of reporting will be reduced by 43% on a daily basis.

Noon vs TF+ El
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Example of Electronic Forms THENAMARIS

ROB calculation Tool based on measurements

Ts [Midship Draft Starboard) * 15.00 Trim 0.00 m 0.00 deg Trim by stern is positive
Trwd (Forward Draft) * 15.00 Tan (After Draft) * 15.00 Heel 0.00 m 0.00 deg Heel by starboard is positive
Tp (Midship Draft Port) * 15.00
Tank Batch * Type Fuel ltem Sounding Ullage Corrected Density at Temp V.L.F Yolume W.CF LCalculated Estimated
[m] * [m] = Yolume 15°C Me] = at 15°C [kg,'m’] Quantity Quantity
] lkg/m* [m?] MT] [MT]
Mol (3) v WB-2102 ® (¥ LSMGO DMA_D10_ISQ 8217 :2010 15.644 1200 298.01 866.10 42.0 n.ae 29144 865.00 252.083
Me2 INNER MGO (P) v WB-2102 ® | *® | LSMGO DMA_0.10_I50 8217 12010 11.814 0.000 652.66 BEE.10 43.0 0.9e 637.73 865.00 EE51.636
H.F.0. OVERF. T. (F) v WE-21-03 x (¥ VLSFO RMG320_0.50_150 8217 :2010 5782 0.000 3534 an4.50 EE.0 0.a7 34325 90340 30838
LSFO SETT./SERY. (P} ¥ WE-21-01 ® [® VLSFO RMG380_0.50_150 8217 :2010 10.845 1.o00 93.81 24580 65.0 0.96 9038 944.70 85386
Mol (F) ¥ We21-03 ® [*® | VLSFO RMG280_0.50_150 8217 :2010 11.893 5000 208.88 0450 EE.0 0.ar 20225 90340 182,714
Mo2 INNER (S) v ONA % [®0| N/A NfA 0.0o0

Me2 OUTER (P} v We-21-03 x | % VLSFO RMG380_050_I50 8217 : 2010 123588 4200 TT047 80450 a0 0.87 T44.82 80340 6T2.867
Me2 OUTER (5) v WB-21-03 ®x (¥ VLSFO RMG380_0.50_150 8217 :2010 13.045 600 Tar21 an4.E0 470 0.9e T6T.75 90340 693583
SERY. (P} ¥ WE-21-01 ® [® | VLSFO RMG380_0.50_150 8217 :2010 7.685 4145 6550 24580 65.0 0.96 63.11 944.70 50.618
SETT. (P} ¥ We2101 ® (%0 VLSFO RMG280_0.50_1508217 :2010 3.852 8.000 3338 04580 ge.0 0.96 3213 94470 30355
MDQ (P ¥ We-20-10 ® | LSMGD DMA_D.10_IS0 8217 :2010 4.012 1360 4018 28080 41.0 n.gs 3033 870.80 34.600
MDD (S) ¥ WB-20-10 ® | ¥ LSMGD DMA_D.10_ISO 8217 :2010 2430 3458 20.14 2e0.sn 42.0 n.ae 7841 873.80 68.988
MDO SERV. (P) v WB-20-10 ® | ¥ LSMGO DMA_D.10_IS0 8217 : 2010 6.625 0.100 4193 BRO.A0 41.0 0.a8 41.08 A79.80 36121

HSFO 0.00 LSMGO 043.44
ULSFO 0.00 MDO o.on
VLSFO 1,75547 TOTAL MO 943.44
TOTALFO 1,75547
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Weather Service THENAMARIS

Accurate Hindcast Weather based on Time & Position.

Average: 1.9

Beaufort Scale | Wind Speed [kn] | Wawve Height[m]
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Hull & Machinery Modeling THENAMARIS

No.1 Exhaust Gas No2 Evhaust Gas
Tenperature Tenperatue ZE=y

280 ¢ 120/ 0.0 %

- %‘_’
Boiler No 1 Boier No 2
© oRiorF “ © oRiorr

No Steam  No2se
Producton 9.3 Mk No2Stem  NEG mMrh \
Total Steam
AW . & p—— ) Production 9.3 Mm
- VA Steam Pressure. 11 kglen?
@ Cargo Pump 1 @ CargoPump 2 € CargoPump 3
No.1 FO Flow 349 kg fpm 0 mm 0 mom
B
su
] 1 il »x
Steam Dumping Valve 9 —l
Opening - x 5
Flow s ) || 1}
Vacuum Condenser
Vacuum Condenser
essue
= ’ 0.07 kglent

Hotwel Temperature

60 ‘c

Cargo Flow Rale.
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Model Verification and Calibration THENAMARIS

Frequency Contour Plot

fSum of Running Hours} / Bal |aSt
Speed [kn] / Loaded

Draft [m]

Model weakness
in low Speeds

Power Ratio

Power Ratio {Weighted Average}

1.0150 289

Power Model Dependency Contour Plot
{Power Ratio Weighted Average}

Speed [kn]

B 1.694 1.63

3
14
15 0. 0.944
16 1 0.040
7 1. 1.042
18 1.004
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Emissions Monitoring & Reporting THENAMARIS

All components of our Data Ecosystem are combined in algorithms to support
various reporting needs. Typical examples are the procedures built to achieve
compliance in different Regulations relevant to Emissions.

Since 2018

Since 2019

Since 2020

Since 2022

Effective from 2023
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Pros and Cons of going Digital THENAMARIS

Cons

* Data Quality

* Training of Seafarers

* Increased requirements of IT Infrastructure
and Resources

* Procedures for Data Gaps

* Cost

* Transformation takes Time

)

Pros

* Data-Driven Decision Making

* Office Workload reduction

* Reduced Seafarers’ Reporting effort

* Accuracy

* Transparency

* Data can be reusable for various
Reporting needs which are increasing

* Keep Up with new Technologies
14
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