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Airfreight 747-400
1,200 km flight
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Bunker fuels — Focus on fuel efficiency, regulatory issues
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. ) Based on modern aframax tanker, Rotterdam 380 cst price, 2013 calculated on a 2012 average consumption
Source: Clarkson Research Services, Consensus Economics Inc. c
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ENERGY SAVING
OPERATION AWARENESS

ENERGY SAVING EFFICIENCY

LIGHTNING OF SCALE VOYAGER PLANNING

— WEATHER ROUTING

WIND
TURNAROUND LIGHTWEIGHT
POWER U ou G € SHIP SPEED

TIME IN PORT NSTRUCTION
- SRR REDUCTION

——
INTERCEPTOR %
TRIM PLANES e — e

— iy

__ =5 =2

e ol 0:
WARTSILA

VESSEL TRIM
ADJUSTMENT

CODED OPTIMUM MAIN
PROPULSION MACHINERY DIMENSIONS
CONCEPTS

FUEL TYPE HULL CLEANING
COOLING WATER PUMPS, —LNG
SPEED CONTROL HULL SURFACE

WASTE HEAT _ HULL COATING

RECOVERY 0
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Focusing on GHG emissions linked to shippi

Total: 44,153 MtCO, eq.
Sector

End Use/Activity

Residential Buildings

Commercial Buildings

(tropics only)
Deforestation 11.3%
Afforestation -0.4%
Harvest/Management 1.3%

HFCs, PFCs,

& WORLD RESOURCES INSTITUTE )
7 27 June 2013 Tomas Aminoff/ SSI/ WARTS“-A
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Vessel design
c:}nsump;nn of natural resources:

Vessel type and size fuels arsll |

Technology in use
Fuels in use

Polluting the soil:
Solid and liquid waste

Speed Endangering sea animals:
Sea conditions/ Under water noise

route optimization Spread of invasive species

Maintenance Ballast water
Polluting the watercourses:

Fuels Black and gray water, other waste water discharges

Loading oil leakage, solid waste
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2016 Jul 1: 2018 Jan 1:
. 2014 Jul 1: Ecdis 2016 Jan 1: IMO ballast water Ecdis Ecdis
Reg u I atl O n mandatory for convention applies to all other mandatory mandatory
existing vessels (implies treatment existing tankers existing cargo
passengerships technology needs installing on (>3,000 gt) vessels 2024 Jan 1:
(<500 gt) vessels with ballast water) (<20,000 gt) Sulphur in
fuels global
limit drops
: 2016 Jan 1: US ballast water from 3.5% to
: 2014 Jul 1: Ecdis mandatory for requirements for existing ships 2018 Jul 1: IMO low- 0.5% (2018
2012 Jan 1: Europe confirmed draft newbuilding cargoships (>3,000gt and (ballast Water capacity less than sulphur fuel availability survey
changes to sulphur in fuel directive. <10,000 gt) 1,5000 cu m or greater than 5,000 survey completed (to pending)
) determine if 2020
global reduction to
2012 Jul 1: Ecdis mandatory for 2014 Jan 1: IMO ballast water 0.4% should be

newbuilding passengerships (>500 gt) [ convention applies to vessels built pre : _ deferred to 2024)
and newbuild tankers (>3,000gt). 2009 (implies treatment technology 2016 Jap 1: IMO NOXx tier
needs installing on vessels with ballast Il rules in force

capacity 1,500 gt to 5,000 gt) _(neWbéggA")‘gs operating
in an

2020 Jan 1: European rules
2014 Jan 1: US ballast water 2014 Jul 1: Noise levels: The code on on sulphur in fuels forces drop
requirements for existing ships (ballast noise levels onboard ships will come into to 0.5% regardless of IMO
water capacity 1,500 cu m to 5,000 cu effect when the new regulation enters 2018 availability study
m) into force.

2013 Jul 1:

Ecdis
mandatory for 2015 JuI 1: Ecdis mandatory

2013 Jan 1: EEDI becomes mandatory newbuilding LANLLC S B 2020 Jan 1: Potential start of

for newbuildings. Benchmark set. cargoships market-based measure to
(> 10,000 gt). 2015 Jan 1: SOx ECA limits further curb CO2 emissions
sulphur in fuel drops from 1.0% to from shipping (and contribute
0.1% (SOx in emissions should be to the UNFCCC initiated
2013 Jan 1: US ballast 2013 Jan 1: Ship Energy Efficiency equivalent if post combustion climate
water requirements start Management plan and EEDI comes exhaust gas cleaning technology is
for newbuildings into force. used)

2020 Jan 1: Sulphur in fuels
global limit drops from 3.5%
to 0.5% (2018 survey

2017 Jul 1: Ecdis mandatory

2013 Aug 1: Maritime Labour existing cargo vessels

Convention.

(20,000 gt to 50,000 gt) -
Source: Lloyd’s List.
ECDIS=Electronic chart Display and Information system, EEDI=Energy Efficiency Design index
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The shipping sector's share of the total emissions from various sources would inevitably
increase. One indication of the shipping sector’s increasing environmental impact was
presented in the EU assessment, which forecasted that by 2020 the NO, and SO, emissions
from vessels will exceed those from land-based sources in the EU.
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Source : DNV-GL, Alternative fuels for shipping 1/2014
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ALMOST ZERO

ALMOST ZERO

NOx
CO ppm, dry 15 % O, SMALL DIFFERENCES,

VERY LOW LEVELS
THC (as CH )| ppm,dry 15 % O, ANYWAY

Particulates mg/Nm3, dry 15% O,

Lufussa “Pavana |lI” plant (Honduras): the plant accommodates 16 Wartsila 18V46 engines in two separate engine halls joined together by the control room.

Doc.ID: Revision: Status: WARTS"_A

124 © Wartsila



Stena Germanica - Methanol Conversion Project General

e \f.lﬂu.j.",;;-,|,||:ﬂljii‘l:'

T e vrn :
O The four main engine at Stena Germanica will be converted to enable running on
methanol

Q Project time frame is 2013.1.1 - 2015.12.31.

€

29 April 2014 BIMCO / Tomas Aminoff WARTS[LA




. 2020 Jgn 1:
Fuels and Regulation St

contribute to the UNFCCC initiated climate

2015Jan 1: 2016Jan 1: 2018 Jul 1: 2020Jan 1:

SOx ECA limits drops IMO NOx tier Il rules in IMO low-sulphur European rules on

from 1.0% to 0.1% force (newbuildings fuel availability sulphur in fuels
operating in an ECA) survey completed forces droo to 0.5%

Fuel Prices
I e e LTS
B0 o P o o o e oo
P L S e e L LD s P
L N U o\ LINGupn
SO Y A Vi W A~ N 0
3 HFO
04 ‘ \ ol e - — e~~~ Pipeline gas-Europe. ...~
- S PN e — = e Pipelinegas-US_ . __ -
0
sEElzisgldEElaisgldsElalsgldselzlsisslkiazlslsa iz als g
2007 2008 2009 2010 2011 2012 2013 2014
Nat Gas (Spot) TTF (NL) USD / MMBTU e Nat Gas (Spot) Henry Hub USD / MMBTU s | NG Japan USD / MMBTU

e HEQ 380 Centistoke Rotterdam USD / MMBTU

Marine Gas Oil Rotterdam USD / MMBTU

LSFO 1 % Fair Value NWE USD / MMBTU

Growing number of regulations controlling shipboard emissions and discharges have
been agreed within the committees of the IMO, some already in force, some yet to
come into force.

Source: Lloyd’s List, Bloomberg Other regulations are being written and agreed, including regional rules from the US d

and European Union. . ..
17 ©Wartsila 22 July 2014 WARTSILA



The gas engine evolution

SPARK-IGNITION
GAS (SG)
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Sustainable Shipping
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