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Mid-range emissions scenarios show that, by 2050, in the™
absence of policies, ship emissions may grow by % to 250%
(compared to the emissions in 2007) as a p—
result of the growth
In shipping.

International shipping CO2 emission scenarios

CO2 emissions from ships (million tons CO2 / yr)

m Source i Second IMO GHG Study 2009
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The regulatory landscape is changing dramatical

=

ECA sulphur limits ECA NOXx limits
ANow: Tier Il

A1/1/2016: Tier llI

Ballast Water Treatment (convention not yet
ratified)

A1/1/ 2012 New building BWT system installed

A1/1/2016 All vessels BWT installed

Emission Control Area (ECASs) -
A Baltic Sea: 19/5 2006 ANow: Max 1.5%
ANorth Sea: 11/8 2007 A1/72010: Max 1%
AUS & Canada: 1/8 2012 A1/1/ 2015: Max 0.1%
A Caribbean: 1/1/2014

EU directive 2055/33/EC
A1/1/2010: Max 0.1% at berth
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Global Energy Efficiency Dej"ﬁy,\lnd (EEDI)

A1/1/ 2013 New building specifications'tsr energy efficiency
ANote: RoRo vessels not yet ifjcluded \
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California Air Resource Board 4 l/ |
A1/1/2014: Max 0.1% 24nm zone \ | |
- 9z AN | 4
- Ve AN /h - — \ <
-:“. // L (/—-\/ (( (k/ N x/
o« | P Global sulphur limits \\\g_::::> +
"‘“.. - ANow: Max 4.5%
Al/l 2012: Max 3.5% Price for CO, (a market based instrument has not yet been defined)
A1/1/ 2020 OR 2025: Max 0.5%* A Several proposals are being considered at the IMO.

AThe EU has discussed implementing regulation if IMO does not
A Scenarios have been built based on USD10-30 per tonne CO,
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A zero emissions ambition I

e e SR ——
E/S Orcelle .
Does not release any emissions into e \ \\
the atmosphere or operational ;. T

.

discharges into the ocean.

E/S ORCELLE




Zero roadmap

WALLEMUSW MARINE

Roadmap 2010 2015 2020 2025 2030 2035 2040
Design Speed 18 17 16 14 12 11 10
Primary Energy Low Sulphur Ultra Low LNG LNG Biogas Biogas Methanol
Carrier Fuel Oil SulphurFuel Ol
Secondary Marine gas oil LNG Biogas Biogas Methanol Methanol Batteries
Energy Carrier
Machinery Single Shatft, Single Shatft, Single Shaft, Hybrid, Electric ~ Hybrid, Electric ~ Hybrid, Electric ~ Hybrid, Electric
direct drive, one  direct drive, 24 direct drive, 24
engine engines engines
Primary Driver Two Stroke Four Stroke Gas Engine Electric motor Electric motor Sails Sails
Diesel diesel

Secondary
Driver 1

Secondary
Driver 2

Auxiliary 1

Aucxiliary 2

Auxiliary 3

Propulsor

Four Stroke
Diesel

Shaft Generator

1 Fixed pitch
propeller

Electric motor

Wing Sails at
bow

Combustion
engine

Shaft Generator

Contrarotating
propeller

Electric motor

Wing sails at
bow

Combustion
engine

Shaft Generator

Contrarotating
propeller

Sails

Combustion
engine

Solar heat
gensets

1 large Fixed
pitch propeller

Sails

Foils

Combustion
engine

Fuel cells

Solar power

1 large Fixed
pitch propeller

Electric motor

Foils

Combustion
engine

Fuel cells

Solar power

1 large Fixed
pitch propeller

Electric motor

Foils

Fuel cells

Solar heat
gensets

Solar power

1 large Fixed
pitch propeller




Roadmap for energy consumption, WALLENIUS‘FMARINE
energy carriers and emissions

(new ships)
Emissions Energy consumption
A
100%0 ™SS~~~ "TTTTTTTTTTT T TT TS S TS oooooosososooooooooo-o 100%

Energy saving

sun,
waves

Methanol ?

0% =P 0%

2010 2020 2030 2040 2050
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+ LNG is a teghnu m -

+ Practicsa
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- Energy content only 50%_§ fu
- Challenging tank arrangement

-1 Tk

- Infrastructure not yet develo?,eﬁ:
- Safety (fire, structural if tank1eak&g%e ié’SJél‘ég ©)



Renewable Energy, Bio Fuel

WALLEmus‘m MARINE
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Wing mounted outside the bow WALLENIUS 'SR MARINE

Reduce the fuel consumption
with ~ 5% when operating
at 15 knots and around
~3% at 20knots

~10 times as efficent as a
similar sized wing mounted
on top of the vessel

Full report can be found on:
http://flygmac7.flyg.kth.se/msy/education/thesis/Silvanius_Marten/SilvaniusThesis.pdf



HYBRID Technology, utilizing LNG

Diesel/Gas Electric Propulsion

Electric Shaft Motor

WALLEMUS‘P MARINE

6L34DF, 206510 k We
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| 6L34DF, 206510 k We
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——————— 6L34DF, 206510 k We
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Shaft motor / Generator (new) : Frequency contol I
approx 46000 kW system (new) :

I
FP propeller,6 6800 mm \ I
|
|
I
\ FP-Propeller (new) /

ENERGOPAC Rudder (new)

7TRTA68,CMCR 1306500 kW, 106 rpm

Bow thruster
16100 k\V

\E

Tors. vibration
damper (new)

Propeller shaft clutch (new) Nominal torque: 1216 kNm



Solway i Emission free WALLENIUSP MARINE

F™ LALLENIUS MARINE

General data

Length over all 160.00 m Sail area 4200 m?
Width 40.00 m Solar panels 4000 m?
Air Draft 56.00 m Battery 300 MWh
Design Draft 6.00 m Machinery Electric
Scantling Draft 13.00 m (Fuel cells)
Speed (average) 10.50 knots

Car capacity 3550 CEU



An emission free ship can be realized only through a combination of:

Adapting new ways of sailing and operating the ships.

Making use of emission free or emission neutral energy sources.
Introducing new technology in a number of areas.

Reviewing current requirements and constraints, for example speed and
limitations on size.




