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1. GHG emissions
reduction

Maritime key trends

Outline of ambitions and minimum indicative checkpoints in the revised IMO GHG strategy
Units: GHG emissions

Bl Emission pathway

in line with IMO's
revised GHG strategy
mm Emission pathway
2008 as * M . '
base year Peak as soon in line with IMO's
as possible 2018 GHG strategy
Total: M Business-as-usual
20% reduction emissions

Emission gap

40% reducnon
Fuel: Net -zero
= —— — by 2050 o
70% reducnon by 2050

2008 2020 2030 2050
Totak Well-to-wake GHG emissions; k ity: CO; emitted per port work; Fuek: Uptake of zero or near-zero GHG technologies, fuels and/or energy sources

[\', @] IMO Global Legislation: Shipping Net-zero in
2050
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2. increased GHG legislation gy I:
Cll

POSEIDON
PRINCIPLES

A global framework for
responsible ship finance
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Maritime key trends

alternative fuels to reduce GHG emissions:

@ LNG: Bio Diesel:
Q 3. alternative maritime
fuels

}

Methanol:
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Maritime key trends

4. Energy Saving
Devices
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International
I Acs Association of
Classification
Societies IACS E26

and E2/

cyber security
% 3 requirements

Maritime key trends

digital sensors & data collection:
o * Vessels are getting connected
>. digitalization « High frequent data for reporting & improvements on fuel & GHG A

SO0CO®
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*'T@ world of VAF Ship Propulsmn—Performance

—

IVIonltorln e

Dutch company

 Founded in 1938

« 70% world fleet has 1 or more
VAF products / solutions

* Global service & agent network

» Part of Aalberts Industries
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_TheWorld of VAF — VAF products &solutions t
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Fuel efficiency Environmental compliance Advanced data management Remote onboard diagnostics
Gain deeper insight in fuel Compliance with the latest From basic data collection Digitalization allows remote
consumption and propulsion rules and regulation like CI, and automated reporting to health check of onboard
efficiency gained by fuel flow EU/ETS, MRV, FUEL EU, and advanced analysis and sensors and data collection
measurement. more. visualisation for fleet systems.

management.
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> VY cloud solution

High frequent data in cloud

Data analysis propulsion
performance monitoring:
- Fuel efficiency
- GHG reporting

Joe API

mHEl Microsoft )
Hl Azure
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VAF - remote diagnostics VAF onboard equipment

i
VAF equipment in ///////W/////MN\\\\\\\\\\\\\

onboard LAN network R e
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ml Microsoft

Digitalization opportunities:

1. Ship propulsion performance
» High frequent data analysis
* Fuel monitoring
« Environmental compliance

2. Sensor health monitoring
« Calibrations
« Zero settings

3. Remote onboard diagnostics
« Software updates
» Settings updates

'%f’“ VAF Service Level Agreements (SLA) for remote system & sensor support




VAF reference examples
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Have a clear view on what you want to
achieve with digitalization and data. introduction Timeline

High Frequent Data Collection:

* Purpose & goal to achieve
Experience and domain knowledge
Based on this choose the dataset

But the good news is:

“For ship propulsion performance & emissions
monitoring, a limited dataset is needed !”

EU ETS Extension to Maritime Transport

Inclusion & the EU ETS 10 be considersd
a5 part of the ETS review




‘m*\

L o e——

The ingredients for EU-ETS, FUEL EU & CII calculations
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L2 - FueTConsumption Data——

Engine | Propulsion | Alarms | Settings | verszo2001:s853pm
Engine Fuel Consumption [I/h]

On board measuring fuel
consumption per consumer:
« Main engine

» Auxiliary engine(s)

« Boiler

« Data visualisation

VA F = SHIP - m Performance Trending Voyage Reporting performance Analysis Reports  Custom Alarms e
INSTRUMENTS Average Fuel Consumption (kg/h) Total Distance (STW) (NM) Average Speed Through Water (kn) Performance (kg/NM) EEOI (tonCO2/NMcargo) IVY@
\YA' sl Microsoft
KPI MONITORING 01801102 - 2018/07/08 m ..
Azure

& DASHBOARD
Fleet Overview
# ACCOUNT

(& SETTINGS

Office analysis via IVY©:

« High frequent data collection

, . . * In depth fuel efficiency

JO—— S — » Automated GHG reporting

S LR = | e « Integration 3™ party Bl-tool
TN

"/ Nty

2 FOCEng2GE
438kg/h 354nm

IMEST%
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21:05 18:06
Piraeus 2024/10/04 La Spezia 2024/10/06 58.65 990 3135 113
11:52 22:31
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L 2 - Fuel Consumption Data—-auto CO;
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MRV Report 5678901 VAF Bulk Carrier (Basic) 2021 Generated by

Ship Information V A F

Name VAF Bulk Carrier (Basic) Owner Details Company Details

IMO Number 5678901 Name  VAF Instruments BV Name [NSTRUMENTS
Home Port Dordrecht Address Vierlinghstraat 24 Address

Category 3316EL Dordrecht

Ice Class 1A I V Y

EEDI/EIV 1

(2021-10-19 07:11:28)

Voyage Information

Total consumption per fuel type
Begin End Voyage / Port Total CO2 emission
HFO LSFO na. na. na. na.
. ] Time in Port[Timeat| o' | cargo Work  [Within EU port| EUinbound | EU outbound | BetweentU [ Foc | coz [sulphur| Foc | coz [sulphur[ Foc [ coz [sulphur| Foc | coz [sulphur| Foc | coz [sulphur| Foc | coz [sulphur
Port EUport| Time, Date [UTC] Port EUport| Time, Date [UTC] Type i |seatnn| 'rae'ed | (pax] | [cargo*nm] kel kel kel ports[kgl | [ke] | Factor | Factor | kgl | Factor | Factor | kgl | Factor | Factor | (kg1 | Factor | Factor | kel | Factor | Factor | kel | Factor | Factor
Genoa yes | 08-10-202118:06 Genoa yes | 10-10-202109:32 port 394 75643 24288 | 3114 | 3500 | 0 | 3114|0100 o [ 3114|0000 o [ 3114|0000 o [314] 0000 o [ 3114] 0000
La Spezia yes | 07-10-202121:05 Genoa yes | 0810-202118:06 | voyage 21,0 76,9 98634 | 7587298,58 41051 13181 | 3114 | 3500 | 0 | 31140100 0 | 3114|0000 0 [ 3114|0000 o [3114] 0000 o0 | 3114] 0000
La Spezia yes | 06-10-202122:31 La Spezia yes | 07-10-202121:05 port 226 69587 22344 | 3114 | 3500 | 0 | 3114|0100 0 |3114] 0000 0 |3114| 0000 0 [3114] 0000 o0 | 3114] 0000
Piraeus yes | 041020211152 La Spezia yes | 061020212231 | voyage 58,7 986,5 | 108819 10734829554 976205 | 313478] 3114 | 3500 | 0 | 3114|0100 | 0 | 3114|0000 | 0 [ 3140000 0 | 314|000 0 | 314 0000
Piraeus yes | 03-10-202107:12 Piraeus yes | 04-10-202111:52 port 28,7 44322 14231 | 3114 [ 3500 | o | 3114|0100 o [ 3114|0000 o [314fo0000] o [314]0000] o [ 3114] 0000
Singapore no | 18-09-202116:59 Piraeus yes | 0310-202107:12 | voyage 3419 | 57032 | 111440| 635562684,20 4408591 1415551] 3,114 | 3500 | 0 | 3114 0200] o0 | 3114|0000 0 | 3114|0000 o0 [3114] 0000 o0 | 3114 0000
Piraeus yes | 2808-202106:12 | Singapore no | 110920212123 | voyage 3429 | 57032 | 111439] 63556176332 4813413 1545534] 3,114 | 3500 | 0 | 3114|0100 o0 | 3114|0000 0 [3114] 0000 0 [3114] 0000 0 | 3114 0000
Piraeus yes | 27-08-202101:32 Piraeus yes | 2808-202106:12 port 27 44322 14231 | 3114 | 350 | o [ 314 0100| o |314[ 0000 o [314[ 0000 o [3114] 0000 o [3114] 0000
La Spezia yes | 24-08-202114:52 Piraeus yes | 270820210132 | voyage 58,7 986,8 | 108819 107383686,79 1063618 | 341516] 3,114 | 3500 | 0 | 3114|0200 o0 | 3114|0000 o [ 3114|0000 o [3114] 0000 o | 3114] 0000
La Spezia yes | 23-08-202116:18 La Spezia yes | 24-08-202114:52 port 226 69587 22344 | 3114 | 3500 | 0 | 3114|0100 0 | 3114|0000 0 | 3114|0000 0 [3114] 0000 o0 | 3114] 0000
Genoa yes | 22.08-202119:39 La Spezia yes | 2308202116:18 | voyage 20,7 76,9 98611 | 7583005,54 41424 13301 | 3114 | 3500 | 0 | 3114|0100 0 |3114] 0000 0 [314| 0000 0 [314] 0000 0 | 3114 0000
Genoa yes | 21-08-202103:51 Genoa yes | 22:08-202119:39 port 398 76457 24549 | 3114 | 3500 | 0 | 3114|0100 o [ 3114|0000 o [ 3114|0000 o [3114] 0000 o | 3114] 0000
FosSurMer | yes | 20-08-202109:16 Genoa yes | 210820210351 | voyage 186 2278 | 105524] 24038062,85 130634 | 41945 | 3114 | 3500 | 0 | 314|o0300| o [3114]0000| o [3114] 0000| 0 |31 0000 0 | 3114 0000
FosSurMer | vyes | 18-08202111:16 | FosSurMer | yes | 20-08-202109:16 port 46,0 52045 16711 | 3114 | 3500 | 0 | 3114|0100 o0 |3114] 0000 o0 | 3114|0000 0 [3114] 0000 o0 | 3114] 0000
Valencia yes | 17-08-202113:05 | FosSurMer | vyes | 18-08-202111:16 | voyage 22,2 3649 | 107262 | 39135498,24 456606 | 146611] 3114 | 3500 | 0 | 3114 [ 0100 | o | 31140000 o [3114] 0000 o [3114] 0000 o [3114] 0000
Valencia yes | 16-08-202108:49 Valencia yes | 17-08-202113:05 port 283 65247 20950 | 3114 | 3500 | 0 | 3114|0100 o0 [ 3114|0000 o [ 3114|0000 o [3114] 0000 0 | 3114] 0000
Piraeus yes | 13-08-202106:16 Valencia yes | 16:08-20210849 | voyage 74,0 1257,8 | 105565 | 132777326,09 1240258 | 398233] 3114 | 3500 | 0 | 31140200 | o0 | 3140000 o0 | 3114|000 0 |3114]| 0000 0 |3114] 0000
Piraeus yes | 12-08-202105:11 Piraeus yes | 13-08-202106:16 port 251 5506 1768 | 3114 | 3500 | 0 | 3114|0100 0 |3114|0000| 0 |3114]0000| 0 | 3114] 000 0 | 314/ 000
Jeddah no | 06-08-202123:33 Piraeus yes | 12-08-202105:11 | voyage 1193 | 14256 | 112879] 160923591, 11 1079327 346560| 3114 | 3500 | 0 [ 3114 0100| o [3114]0000| o [314]0000| o |314]0000| 0 |3114] 000
Piraeus yes | 1906-202108:10 | Singapore no | 0307-20212024 | voyage 3400 | 57066 | 113144] 645667356,56 4695885 1507798| 3,114 | 3500 | 0 | 3114 [ 0100] o | 3114|0000 o [ 3114|0000 o [3114] 0000 o [ 3114 0000
Piraeus yes | 1806-202102:50 Piraeus yes | 19-06-202108:10 port 293 35677 11456 | 3114 | 3500 | 0 | 3114|0100 0 |3114] 0000 o0 | 3114|0000 0 [3114] 0000 o0 | 3114] 0000
La Spezia yes | 150620212124 Piracus yes | 1806-202102:50 | voyage 53,4 9842 | 107263 105563048,02 1061051 | 340692 3114 | 3500 | 0 | 3114|0100 o | 314|000 o |314[000] 0 |314][000] 0 | 3114000
La Spezia yes | 14-06-202122:25 La Spezia yes | 1506-202121:24 port 23,0 27616 8867 | 3114 | 3500 | 0 | 314] 0100| o0 [314] 0000 o [314[ 000 o [3114]0000] 0 [3114] 0000
Genoa yes | 14-06-202109:01 La Spezia yes | 140620212225 | voyage 134 745 | 103179] 7686905,92 37626 12081 | 3114 | 3500 | 0 | 3114|0200 0 | 3114|0000 0 | 3114|0000 0 [3114] 0000 o0 | 3114] 0000
Genoa yes | 1206-202121:50 Genoa yes | 14-06-202109:01 port 352 40612 13040 | 3114 | 3500 | 0 | 3114|0100 o0 |3114] 0000 0 |3114| 0000 0 [314] 0000 o0 | 3114 0000
Fos Sur Mer 11-06-2021 16:43 Genoa yes | 120620212150 | voyage 29,1 2445 | 105570| 25808800,31 133278 | 42794 | 3114 | 3500 | o | 314|000 o [3114|0000] o [314]0000| o [3114] 0000 o | 3114000
FosSurMer | yes | 09-06202101:21 | FosSurMer | yes | 11-06-202116:43 port 63,4 21040 6756 | 3114 | 3500 | 0 | 3114|0100 0 |3114]o0000] 0 [3194 0000 0 |3114]0000] 0 | 3114 0000
Valencia yes | 0806-202105:15 | FosSurMer | yes | 09-06-202101:21 | voyage 20,1 3575 | 108890| 3892889204 388350 | 124698 3,114 | 3500 | 0 | 3114|0100 o0 [3114|0000| 0 |314] 0000| 0 |3114] 0000 0 | 3114 000
Valencia yes | 06-06-202123:09 Valendia yes | 0806-202105:15 port 30,1 43891 14093 | 3114 | 3500 | 0 | 314 0200| o0 |314]000| 0 |314]000| o0 |314]000]| 0 | 3114] 0000
Piraeus yes | 03-06-202108:04 Valencia yes | 0606-202123:09 | voyage 87,1 12580 | 107844 | 135665844,24 937963 | 301170 3,114 | 3500 | 0 | 314|000 o [3114|0000| o [3114 0000 o [3114] 0000 o | 3114 0000
Piraeus yes | 02-06-202102:52 Piraeus yes | 03-06-202108:04 port 29,2 43004 13808 | 3114 | 3500 | 0 | 3114 0100] 0 |3114] 0000 o0 [ 314|000 o [3114] 0000 o | 3114] 0000
Jeddah 29-05-202104:50 Piraeus yes | 0206202102552 | voyage 87,7 13321 | 111518] 148554401,87 1135492 364594] 3114 | 3500 | 0 | 3114]0100] 0 |3114]0000] 0 |314]0000] 0 |314]000] 0 | 3114] 000
Year Totals
Foc / coz/ Total consumption per fuel type
Distance Total Time spent at Sea Tr;r;‘s::r! TOtaI coz ::::r;g EU inbound CO2 | EU outbound CO2 Between EU ports CO2 DiFs,tJaCn{:e Tr;?:;::n Dic:azn/:e Transport HFO LSF0 na. na. na. na.
travelled [nm] [hr] . fect ™T] ™mT] ™T] Work coz | Foc | coz | Foc | coz | Foc | coz | Foc | coz | Foc | coz
[cargo*nm] |@Mmission [MT]| wm lkg/nm] ciréi ,{nml thg/om] | o rcargotnm] | FOS ™8| factor | (kel | Factor | (ke) | Factor | kel | Factor | tkel | Factor | thel | Factor
1709 2965776461,22 23355’43 714,56 6623,41 9509,30 6508,16 280,17 2,53 872,55 7,87 7499174| 3114 | o 314 o 314 | o 314 | o 314 | o 3,114
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CII DAILY UNDERWAY DETAILS OVERVIEW =

10 [gCO2/DWT.nm]

9 [gCO2/DWT.nm]

8 [gCO2/DWT.nm]
7 [gCO2/DWT.nm]
6 [gCO2/DWT.nm]
il
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3 [gCO2/DWT.nm]

2 [gCO2/DWT.nm]

May '24 Jun '24 Jul '24 Aug '24 Sep '24 Oct '24 Nov ‘24

=®- Cll Daily Underway [gCO2/DWT.nm] -# Cll Required Monthly [gCO2/DWT.nm] Superior Lower Upper Inferior Worst
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=L 3 - Fuel Consumption + Er’,\gine_Pdv'\-ie’r Data
== aEiis s

Engine | Propulsion | Alarms | Settings | varo2020033335u

Torque 4023 kNm

speed 86 pm
Power 36236 «w
8.3« Prop. Power 1 247 2 «w Prop. Fuel 68
Power 36236 v

Speed 86 pm
Torque 4023

Additional insights with
T-Sense® Torque Meter:

M « Engine SFOC Measurements
oo vl Lt |+ Speed—Power Curves

R « Engine Load Curves
» Propeller Load Curves
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Engine performance:
Measured SFOC of 3 sister container vessels A
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Propeller Load Reference Curve Large Container Vessel

Engine Load Diagram X: Shaft speed [rpm Y: Shaft power [kW

80k

60k

20k

20 40 60 80 100

Shaft speed [rpm]

-®- Load Envelope (Shaft speed - Shaft power)  =#= Load Reference (Shaft speed - Shaft power) * ME

Propeller Load Curve by adding T-Sense® Torque meter:

« Compare actual propeller power absorption towards new condition
» Check propeller power absorption towards engine load limit curve
» Find possible heavy running propeller

aalberts
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L 3 - Fueol‘-Consumption + Eggine_Pdw’eﬂﬁr Data
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Engine shaft power, % of A Engine Load Diagram X Shaft speed [rpm ¥: Shaft power ki
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Shaft speed (rpm|
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Engine speed, % of A - Load Envelope (Shaft speed - Shaft power) == Load Reference (Shatt speed - Shatt power) ME

Benefit of finding Heavy Running Propeller by adding T-Sense® Torque meter:
* Prevent Engine running on its load limit

* No full Engine RPM / Power possible
« Prevent Engine wear, high temperatures and additional fuel oil consumption A
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Engine | Propulsion [BAIBFMSY Settings | vz oo

Torque 4023 «nm

Thrust
s Speed 86rpm

. Power 36236
83 kn Prop. Power 72472 kW Prop. Fuel 685

Power 36236 kW

Thrust

3045

KN Speed 86 pm

Torque 4023 kNm

v A F = VAFCORRECTSTWVESSEL | -  cenem \opgeReporting  Peromancealss  Reports  Custom Al e A d d iti o n a I i n s i g hts P r o p e I I e r

SSSSSSSSSSS P Thrust measurements:

HULL KPI PROPELLER PS KPI PROPELLER SB KPI

Vv 5.82% ']’ "“’ ’H . 627 $/day Sariodan v 4.38% Fetm

sarttodate o Estimated
& DASHBOARD e 4728/day v578% e o 6228/day

Fleet Overview

e R | I S * Propeller Fouling
o - o * Hull Fouling

! « Hull Coating

« ESD’s

* Wind Assistance
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Ship Speed [knots] versus Hull Resistance [kN]
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fLEﬁEfZ HuII & Propeller Performam:e Sy ’ VAF

Hull resistance reduction due to hull cleaning: 3.4%
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3 Effect of Propeller Polishing
.\? : Propeller efficiency SB increase: 1.5%
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Propeller efficiency PS increase: 2.9%
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Propellér polishing
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LEVEL 4 - Hull & Propeller Performance - VAF
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Digitalisation in ship
propulsion performance
monitoring is ESSENTIAL

Fuel efficiency . /
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