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How much fuel saving could your
vessel get through operational
excellence?

Fuel Management Optimization
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Who We Are

We are maritime experts
with a passion for
innovation and an urge for
making a difference.

We make it happen!
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Planning (")) LEAN MARINE

Route planning

Advanced routing taking weather, currents, shallow water effects etc. into account to find
the optimal route. Historical data helps yield substantial savings

Speed optimization

Speed is optimized for each voyage basis operational parameters, fuel cost,
earnings and forecasted market. The goal is to boost earnings, and save fuel

Trim optimization

Optimal trim to save fuel is often missed and can be a low hanging fruit if there is
information to optimize towards

Cargo heating/cooling optimization

Planning departure and arrival heat requirements reduces unnecessary fuel spending
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Example

Using optimized speed
on an MR-tanker

increased earnings by
almost 1,000 USD/day

Return on investment:
Instant
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Navigation

Following the planned route and following best practice
Optimized autopilot settings and slow turns to minimize resistance

Optimized speed

»— Following advised speed and aiming to reduce variations in shaft power

SPEED
SETPOWT

Optimizing propulsion

Keeping engine, and propeller running in optimal conditions to save fuel

Adapt to outcome and changing conditions

Continuous data collection and logging gives decision support
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Consumption

Optimal Speed
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Fixed Pitch Propeller or
Controllable Pitch Propeller

----- Speed Variations /

/ The faster you go, the
more expensive it
I % ; gets... fast!
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Case Study 1

Vessel type: Bulk Carrier
o Mode 1 - Mode 2 — with shaft
Size: 200 000 dwt without shaft power control FuelOpt
power control
Propulsion: ~11 000 kW propulsion power

Single Fixed Pitch Propeller

Type of trade: Worldwide — Pacific to Atlantic
voyages of +50 days

Type of sailing  25% of sailing time the
conditions: surrounding conditions affect the
vessel creating power variations




Vessel operation without () LEAN MARINE

shaft power control

Main Engine RPM H J | : —
Speed Through Water : | |

Shaft Power
Consum ption

5 days in operation




Vessel operation with shaft ) LEANMARIE

power control

Main Engine RPM
Speed Through Water
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5 days in operafion
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Results with FuelOpt

M/E RPM N M/E RPM
, |_M/ERPV

Controlled shaft power

Controlled fuel consumption



Results

Avg. consumption:
35 tons/24h

Annual fuel savings:

225 tons of fuel
= 700 000 kg CO,

() LEAN MARINE

L

CONSUMPTION
SETPOINT



(")) LEAN MARINE
Case Study 2

Vessel type: Chemical/Product Carrier

o Mode 1 - Mode 2 — with shaft
Size: | 50 000 dwt without shaft power control FuelOpt
Propulsion: Controllable Pitch Propeller power control
Propulsion ~11 000 kW propulsive power
machinery:
Type of trade: Worldwide — Pacific to Atlantic,

voyages of 200+ days

Type of sailing  25% of sailing time the
condition: surrounding conditions affect the
vessel creating power variations
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Post voyage (")) LEAN MARINE

Performance monitoring

Mass flow meters, and higher-grade logs installed to improve measurements

| Analyze and compare voyages

‘ Compare vessels to evaluate different operational procedures and find best practices

l"/ Analyze vessel condition
L Decision support for hull or propeller cleaning. Engine performance monitoring.
‘; AP A ‘

Reporting

E-ﬁiiﬁ Useful information and automated reporting reduces and simplifies administration onboard
LR SRR ELE ERI and ashore
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Equip the ship for efficient operations

Exhaust gas boilers Environmentally friendly chemicals

Frequency controlled pumps Variable boiler output

Frequency controlled fans LED lights

Automated Waste heat recovery Adaptive autopilots

power

managemen\ml

- B -- e
- \ AN

Isolated bunker tanks . Isolated steam lines

......

Bio-degradable stern tube oils

Becker rudder \ Low weight (GRE) ballast piping

MeW|s du
ngh eff|C|ency propeller blades | = , -

Environmentally friendly low-friction anti-fouling
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Examples of fuel saving measures @ LEAN MARINE

Speed optimization: 20 - 30%

Hull condition 5-25%

Propeller pitch optimization 5-20% _—

Waste heat recovery 10%

Power management 4 - 8%

Weather routing 3-8%

Optimized autopilot 5% . .
Trim optimization 5% _ Typical savings
Improved bulbous bow 4 - 15% of 1-10%
Propeller improvements 2 -4%

Boiler consumption reduction 3%

Energy saving lighting 1%

Variable speed pumps & fans < 2% )
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How much data do you need? (') LEAN MARINE

Some data Automated data B|g data
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error prone creating best practices Learning

This Photo by Unknown Author is licensed
under CC BY-NC-ND



https://www.ambientebio.it/societa/machine-learning/
https://creativecommons.org/licenses/by-nc-nd/3.0/
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Fleet overview

for performance management at fleet level

Fleet Analytics
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Iceland Sweden

Reporting LEAN MARINE

Automated & simplified Voyage and MRV reporting 0

™))  Fleet Analytics

n & MIKAEL.LAURIN@LEANMARINE.COM

z

e il Grenada Q @ « — 201910111912 pp =
Voyage ID MRV
Dedete item (d) Kazakhstan
0,08 0000 191006 00-¢ 151010 ¢ 019.10.11 0000
Voyage ID: 3 Voyage ID: 4
| At Berth At Sea
| Uzbekistan

urkmenistan Tajikis

I L X

2019-10-07 23:34 UTC — 2019-
10-08 21:28 UTC

Afghanistan

Pakic I
21 hours 54 minutes Pakistan

Iman

® Cargo
© Consumption
@ Bunkers M:

© Mapbox © OpenStreetMap Improve this map
@ Stationary Info



Analysis
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Example
Education yielded
9.4% reduction in
fuel consumption
on an MR tanker
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Company culture

Educate

Tools are useless if not used right

Show the results

Give feedback on the effects




Change the culture now @ LEAN MARINE

« Don’t wait for regulation
and external pressure

« Many investments have

short return on investment \ P

 This matters because...
« Efficiency helps the planet

- Efficiency helps the (@ ®) )\ SU MPT\ON

company

« Efficiency helps you SETPO‘NT
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Our planet can't wait

SAVE FUEL
LOWER CO: EMISSIONS
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Thank you

WwWw.leanmarine.com




