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We developed Tekomar XPERT™ marine: a complete
suite for sustainability, efficiency and compliance

Tekomar XPERT™ marine

@ Engine

Engine Performance Diagnostic
Automatic and specific advisory
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Fuel saving potential

Emissions %

EU-MRV and IMO-DCS reporting
Cll trending & forecasting
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Carbon intensity index

@% Hull & Propeller%

Hull resistance determination

Fuel consumption compared to
charter party or sea-trial

Hull cleaning advisory

10

Hull Resistance

Connect package: Continuous data evaluation, based on cloud-to-cloud connection

Slide 2  GSS2022_Accelleron_XPERT™ _a sustainable technology for emissions and efficiency

A/l




The main three benefits you obtain from Tekomar XPERT™ marine

%

Get instant advisory on how to
tune your engines to optimize
performance and reduce fuel
consumption and emissions

Monitor your engines and
identify/react early on when a
potential issue arises
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Get a simple, comprehensive,
standard engine status report,
regardless of engine type.
Benchmark your fleet
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What is our Desktop App?
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What is our Desktop App?
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What is our Desktop App?

Diagnostics with

advisory and savings

Instant quantification of fuel oil
saving potentials and advice on
how to improve performance
including specific measures
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Comparison

Indication

(®) Main indications
Fuel ol saving potential
Light running

Fuel index AVG

Firing press. AVG
Compression press. AVG
Scav. air press. RECEIVER
Exh. gas temp. TC n
Exh. gas temp. TC out
TC speed

Spec. FO consumption
() Indications

(2) Optimization potential

Influenced by
Injection timing

ENGINE ROOM ventilation
Suction press. air TC in

Press, drop accross SAC
Scav. air : water temp. SAC in
Scav. ar : temp. RECEIVER
Press, drop accross ENGINE
Exh. gas press. TC out

Light running

Fuel ol visc. ENGINE in

“At recorded ENGINE load and ambient conditions.

TOTAL (specific)
TOTAL (of current)
TOTAL optimization potential

& Tekomar XPERT

k|
MV CALLISTO
MAIN ENGINE
% B
E 830
@ 2021-05-15
o © See section "Optimization potential”
L ]
L B BN
© © © p maxoffset set too low. / VIT is switched off. / Fuel quality. / Inj.- or fuel pump valves worn. / Inj. pumps and cams adjustment.
® 00
@  © TCneeds deaning or overhaul. / Clogged and/or aged charge air o exh. gas system. / TC efficiency reduced.
o 0o 0
e 00
L BN
) © Wirong measurement. / Wrong engine power used for calculation.
Quantification
Fuel oil Thermalload _ Proposed actions to achieve the saving / reduction
229/kWh 3 °C| Advance injection begin (see below) to raise pmax by 7.5 to 116.1 bar.*
00 g/kWh 0°C
00 g/kWh 0°C
0.1 g/kWh 1 °C| Reduce SAC cooling water intlet temp. setpoint to 33,61 °C to reduce scav. air temp. by 15 °C.
07 g/kWh 3°C| Increase water flow, clean SAC water- and/or air side to reduce scav. air temp. by 6.9 °C. Target scav. ai temp. is 35.7 °C (incl. reduction of
0.0 g/kWh 0°C
00g/kWh 0°c
00 g/kWh -
Fuel oil Thermal load Gyl lub. oil
31 g/kWh -
17% - €02 (emission) SOx (emi
0savd g 1.7 vd|
Cost
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What is our Desktop App?
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XPERT™ marine — diagnostic support
Two stroke main engine, 45.716kW(63.2%)@89.3rpm

« Main engine of vessel subject of investigation has a power limitation to 63%MCR rpm due to installation of
optimized propeller. At the same time 1 of 3 T/C is in flexible cut out mode.

+ Based on the readings taken on board by CE, with engine operated in 1 of 3 T/C cut out mode, the
resulting scavenge air, compression and firing pressures, T/C speed, were found far below the
expected reference values for operation with #2 TC in cut-out mode

« XPERT™ analysis indicated possible root causes which Owner's driven technical department and Chief
Engineer to onboard troubleshooting:

» Possible explanations of the problem were:
- Wrong shop trial data
— Wrong reading (example, not all data is taken at same load)
— Restriction in the air and exhaust system
— Bypass leakage in the air and/or exhaust system
— In case of flexible T/C cut out solution inlet and/or outlet valves do not fully close
— Low suction pressure and/or high exhaust gas back pressure
— Changed T/C specification
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XPERT™ marine — diagnostic support

Two stroke main engine, 45.716kW(63.2%)@89.3rpm

Performance Report Evaluation
Irsstailation i Na.
MAIN ENGINE
Readings Included
Fuel od Cyl. kat, 0d
s am | TOTAL [spacific) 2.7 gawh
W16 TOTAL jof cusment) ] TE™ ) CO2 temission] | ROx |emsson)
_|D.’f\. aptimizaton poiential i 'd-'.'d_ & 7 id 118 hgd

Main indications a1 Re

Fugl o saving potential High

Light runring &

Fusl Index 4G L

Firirg preds, AVG (4]

Compression prass. AVG 0 vniow

Scav. & press. RECEIVER 0 veyiom

Exh. gas temp. TC in AVG

Exh. gas temp. TC ou ANG @

TC spaed 4\G 0 vy iow

Spec. FO consumption 0 veyng

Indications o Reamng 1

Fuel of saving potental S84 saction "Oplimization pelertal”
Fuel inde; AVGE ‘W Al linkage. | Fuel lsakage in HP system. | Wiong indicafion

Firirg press. AVG p_max_ofset set boo bow. | VIT 15 swiiched off | Fuel quaity, | Inf- or fosl
0 vy pump valves wom. | Inj. pumps and cams adustment. / Low compression
Fress
Lo s, 8 press. du bo @ged TC sysiem. | Foof piston nng seaing of
0 veyiow leakage in combustion space. | Exh. valve timing of cam adjusiment
Indicator cock o measuring device problem
TC mikds Cieaning or overhaul / Clogged andior ged thargs & of exh
O vorye system. | TC efficency neduced. 1 Infef andior outiat TC cut ol vaives
tfully clased and\on major air aaking on the biinded T/C due o not
opadty Appked Senling ar

Comnpression press. AVG

Scav, sk prass. RECEIVER
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Inspected gas inlet flexible cut-out valve.
Gate remains open although remote electric
and local mechanical index indicate full closure
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Performance Report Evaluation
Instaiation Equipment Tgpa K.
_MHIN ENGINE
Readings Included
Funl od oyl by 0l
1| 2000640 |57 o mem i
TOTAL cptemization potseiel ] 142 0a

Main indications (ssveangs;

Fuetoi savng palential

[ Lignt rureng

[ Fuetindex AVG

Firing press. AVG
Compression p.resé AVE
Scav air gress, RECENER.
Exh. gas femp TC In AVG
Exh, gars femp. TC cat AVG
[TC spesd AVG

Spec. FO consumpbion

02 reduction :
irca -720 ton/year

Indications (for Reading 1)

Descriplian Indication Comments | recommendations
Firing press, AVG p_max_ofisat set loo low. | VIT is switched off | Fuel quaity. | Inf- or huel
0 wiow pump valves wom. | Inf, pumps and cams adjusiment. / Low compression
press.
Compressian press. AVG Low scav, air press. due to aged TC system. | Poor piston ring sealing or

0 vayiow leaicage in combustion space. | Exh. valve timing of cam adjustment |
[ | i

Scav. aw press. RECEIVER TC needs cleaning or overhaal. | Clogged andior aed charge ar of eah

gas sysiem, [ TC efficiency reduced.




Tekomar XPERT™ marine - Emissions module

@ Engine

Engine Performance Diagnostic
Automatic and specific advisory

1 Qi

Fuel saving potential

Tekomar XPERT™ marine

Emissions

EU-MRV and IMO-DCS reporting
Cll trending & forecasting

. :

O o

Carbon intensity index

@% Hull & Propeller

Hull resistance determination

Fuel consumption compared to
charter party or sea-trial

Hull cleaning advisory

10

Hull Resistance

Connect package: Continuous data evaluation, based on cloud-to-cloud connection
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Tekomar XPERT™ marine — Emissions module

+ KPIs for Cll and Reporting

Emissions
Issues . i —
PEELLCEICEIN . KPis available at vessels, fleets |
and company level — g
llllllllll
B s i
MEESSE W O\ ey e '4
O oo s Overvi

v Explorers
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Tekomar XPERT™ marine — Emissions module

Acceyleron & Digital Services Customer Portal A © T O steveperformance@chabboom v | [3

Fleets (5) v installations (4) v Overall report status (2) Select daterange  01/01/2021 (=
&8 Fleet performance
R EMISSIONS REPORTING OVERVIEW Q
(=) Emissions
| s : : 2 : ' . :
Forecasting o1/01/2021
AS URANIO
T is/oaranai 75 60 200 @ Noissues detected

3% Hull & Propelier ~

+ Listing of automatically v wsmmo ooy %300 <07 @ Motssuesdetctnd
detected voyages per vessel P - .
with associated Cll rating e

* In case of problematic report (3 comare o ol ierosraoes L $800 102 @ twuee detectad
status editable by crew o i R

Emission

reporting
(MRV, DCS)

82 63150 ©  issues detected

04/01/2021 HAM 10 ©  issues detected
Elearning

04/01/2021

06/01/2021 HAM-ROT 816 3s ©  Noissues detected

06/01/2021 -

07/01/2021 ROT u @ Noissues detected

07/01/2021 - ROT - MIA 7.95 2500 © 1ssues detected

14/01/2021

14/01/2021 - MIA 9 @ Noissues detected

16/01/2021
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Tekomar XPERT™ marine — Emissions module

Cll Simulation A

Historic 7.37 kn 17416.92 mt 23.83 % - - 3.18 kgCOx/kgFL

Simulation 7.37kn 17416.92 mt 2383 % 1.00 %/month 0.00 % ‘ 3.18 kgCO:/kgFu 0.00 %

Historical date range From  2021-09-29 To 2022-09-29 Reset

e e
« Prediction of future ClI rating 4
(end of year and future years) g B s e T e

Cll Forecasting

based on operation pattern e e e/ [ o W= =l T
and adjustable key parameters ' —I
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Tekomar XPERT™ marine - Hull & Propeller module

Tekomar XPERT™ marine

@ Engine

Engine Performance Diagnostic
Automatic and specific advisory

1 Qi

Fuel saving potential

Emissions a% Hull & Propeller

* EU-MRV and IMO-DCS reporting Hull resistance determination

» Cll trending & forecasting Fuel consumption compared to
charter party or sea-trial

Hull cleaning advisory*

. :
11

: \ 10

Hull Resistance

O o

Carbon intensity index

Connect package: Continuous data evaluation, based on cloud-to-cloud connection
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What is Tekomar XPERT™ marine - Hull & Propeller module?

What is it?

The Hull & Propeller module
assesses the condition of hull and
propeller:

» Determines the overconsumption
compared to technical and
charter party reference

» Offers advisory on maintenance
task timing

How does it work?

* Calculates the hull resistance of a
vessel based on the additional
power required to run at a specific
speed compared to technical
reference

» Deviation of consumption is
compared to charter party
reference or technical reference

What does it deliver?

» Hull resistance KPIs and
trends

» Assessment of
overconsumption based on
reference values

* Hull cleaning advisory*

Hull Resistance

X Show only close to reference condition

10 G2

Vessel count overconsumption (CP)
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Tekomar XPERT marine

o8

Overconsumption (TECH.)

° -7

Overconsumption (CP)

* Under release A//
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