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Platform Scheepsemissie wil emssie onderwerpen naar de
voorgrond brengen

Confrontatie regelgeving en maritieme industie
Verrichtte studies en aankaarten noodzaak acties
Consumenten worden kritischer

Bewustwordingsproces

Inzicht in laatste stand van zaken

Inzicht in mogelijke oplossingen

Overdracht van ervaring en kennis

Mogelijkehe'den tot samenwerking en projectontwikkeling
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P Doel Scheepsemissie Platform
seminars

_Inzicht in de stand van zaken
_/Samenkomen van partners om nieuwe ideeén te lanceren
_Toekomstige uitdagingen en knelpunten aan te pakken

_Nederlandse industrie moet voorop lopen met ontwikkelingen

_IHet platform stelt zich ten doel de bewustwoording en
samenwerking in de maritieme sector op het gebied van
scheepsemissies te bevorderen.
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P Wat komt er aanbod?

Welke Sox regelgeving geldt er nu ?

Wat gaat er vernaderen?

Wat zijn de mogelijke gevolgen voor de scheepvaart?
Welke uitdagingen zijn er?

Wat zijn de mogelijkheden mbt soort brandstoffen?

Is nageschakelde techniek een haalbare oplossing?
Wat kan men aan boord doen?

Is LNG een haalbaar en betaalbaar alternatief en welke voor-
en nadelen zijn er?

Wat moet u nu doen?
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P Market trend

A Scheepvaart steeds meer onder de aandacht van diverse
organisaties

Scheepvaarti n 0 s ur wm glechtevrachiprigzen en
overcapaciteit

A

A Opkomende regionale regelgeving: EU maar ook in USA
worden de milieueisen aangescherpt.

A

A

Niemand is bereid om nu te investeren en rekening door te
belasten.

Diverse organisatie argeren tegen opgelegde regelgeving

v
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P Stellingen

A Hieronder volgen een paar stellingen voor de forumdiscussie:

I Zolang de verlader er niet voor betaald worden
iInvesteringen nagelaten

I Scheepvaartindustrie moet zich meer met de keten
bemoeien en plek binnen die keten goed duidelijk maken

I De scheepvaart moet hun verplichtingen nakomen omdat
voor de andere mobiliteiten ook steeds strengere
regelgeving geldt.

Rooraze R N
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Zwavelregels van de EU en
IMO

Door David Anink
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Inhoud

1. Zwavelemissies, waar doen we het ook al
weer voor

EU 1999/32

EU 2005/33

MARPOL Annex VI

Herziening van richtlijn in 2011

Zwavel en NOx

Kansen voor de maakindustrie
eSS

NOoO bk wd



/ SCHEEPSBOUW

NEDERLAND

A Bij de verbranding van zwavel ontstaan zwaveloxides. Wanneer
zwavel aanwezig is in een brandstof, zal bij de verbranding van deze
brandstof ook de verbranding van zwavel optreden
S +x0,0 1>S0, Zwaveloxides zijn de hoofdveroorzaker van het
verschijnsel dat we kennen onder de naam "zure regen". Door "zure
regen” worden (oude) gebouwen, maar ook heel belangrijk, de natuur
aangetast.

A Zwavel is een soort gif voor kat al
uitgerust met een katalysator. Deze zorgt ervoor dat de uitlaatgassen
van de auto gereinigd worden. Maar zwavel vervuild de katalysator,
zodat deze zijn werk niet goed meer kan doen. Dit is ook de reden
waarom de laatste jaren de maximale hoeveelheid zwavel in
bijvoorbeeld diesel verlaagd wordt van 350 ppm in 2000 naar 10 ppm
in 2007.
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“Ships fast becoming the biggest source
of air pollution in EU”  wcwues.

* Largest EU transport mode; 77% of freight volume
* 30% man-made global NOx from shipping

e 2020 EU shipping > EU land-based SOx/NOX tsar 2005
* Average Ship fuel world’s dirtiest (S, heavy metals)

* 50,000+ premature deaths annually in EU e eca. www.ceetak 2011
=12% (€61bn) of total health costs of Europe air pollution in 2020

* CO, +90% since 1990; 6% of global 2020; trebled by 2050
* 12-18% 2°C carbon budget by 2050 - imo 2009

=== TRANSPORT & . >
|= ENVIRONMENT " AirClim C Clentterth LS
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EU richtlijn 1999/32

A Eerste zwavel richtlijn 26 april 1999

A Stelde algemene eisen aan de zwavel
norm: v.a. 2003 1% zwavel in zware olie

A Stelde geen eisen aan de zwavel in Zware
stookolie scheepvaart

A Gasolie: 2000: max 0,2 %S, 2008: max
0,1%S

A Reeds eenmaal maal herzien
eSS
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EU richtlijn 2005/33

A Eerste eisen aan zwavel in scheepsbrandstof

A Geen hoogzwavelige gas olie in kustwateren en
binnenwateren van de EU (0,1%)

A Invoering van SECA normen (1,5% zwavel)
A Gebruik van nabehandeling toestaan

A Pax schepen van en naar EU zelfde eisen als in
de SECAOS

A 0,1 % zwavel in brandstof voor de kade vanaf 1

januari 2010
.
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MARPOL Annex VI

A Annex VI 2005 van kracht, Herziend in 2006 en 2008

A Gefaseerde verlaging van zwavelemissies door
schee pvaart. Baltic & North Sea SECA

A Invoeringvan SECA O s S
A Invoeren van wereld norm
A In Nederland vastgelegd in
Wvvs en Bvvs
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Emission control Area
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Special areas Annex VI

Area Adopted Entry Into force  In effect from
Baltic Sea (SOx) 26 Sept 1997 19 May 2005 19 May 2006
North Sea (SOx) 22 July 2005 22 Nov 2006 22 Nov 2007
North America 26 March 2010 1 August 2011 1 August 2012

(SOx and NOXx)
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Huidige MARPOL Annex VI elsen

ASECA: nu 1%
I 2015: 0,1 %
A Buiten SECA:
I 3,5%
I 2020 0,5%
A Nabehandeling toegestaan.
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Nabehandelingssyetemen

Requlation 4:

The administration of a Party may allow any fitting, material, appliance or
apparatus to be fitted in a ship or other procedures, alternative fuel oils, or
compliance methods used as an alternative to that required by this anex if such
fitting, material, appliance or other procedures, alternative fuel oils, or
compliance methods are at least as effective in terms of emission reductions as
that required by this anex, including any of the standards set forth in regulation

13 and 14
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Guidelines for exhaust gas cleaning systems

A Compliance should be demonstrated on the basis of the
SO2 (ppm)/CO2(% v/v) ratio values:

Fuel oil supher content Ratio emission

(% m/m) SO2(ppm)/CO2(%v/v)
4,50 195,0
3,50 151,7
1,50 65,0
1,00 43,3
0,50 21,7
0,10 4,3
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Guidelines for exhaust gas cleaning systems

(2)
Approval and compliance:

A Scheme A'i EGC system approval, survey
and certification using parameter and
emission checks

A Scheme B i EGC system approval, survey
and certification using continuous
monitoring of SOx emissions
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Guidelines for exhaust gas cleaning systems

(3)

A SOx Emissions Compliance Plan (SECP)
A Washwater discharge criteria

A Continious monitoring of pH, PAH, turbidity
and temperature in harbours or estuaries
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Herziening richtlijn 1999/32

A In lijn brengen met IMO regels

A Aanpassen van normen voor
passagiersschepen van en naar EU
waters. Deze worden naar SECA normen
gebracht

A Passagiersschepen buiten SECA krijgen
wel 5 jaar meer de tijd

A Toelaten van nabehandelingssystemen
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MARPOL Annex Vlreg 13

A NOx technical code
I Gefaseerde aanpak voor bestaande en nieuwe

motoren h
16 1
14 1
Tier |
=
12 1
z
3 10
E
i Tier Il (Global)
o
Z 6
4 -
P Tier lll (NOx Emission Control Areas)
2 .
0

0 200 400 c00 8OO 1000 1200 1400 1600 1800 2000 2200
Rated Engine Speed, rpm
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Eisen en de maakindustrie

A Strengere eisen bieden nieuwe uitdagingen

A Biedt mogelijkheid tot ontwikkeling van
nieuwe producten

A Naast regels zou ook ondersteuning van
marktgang essentieel zijn

A Vroegtijdige samenwerking tussen reders
en maakindustrie essentieel



{ SCHEEPSBOUW

NEDERLAND

Nieuwe technologieén

A Nabehandelingssystemen

A Laag zwavelige brandstoffen
ALNG / CNG etc.

A Fuel cells

A Walstroom

A Etc..
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Disclaimer Statement

This presentation contains forward-looking statements concerning the financial condition, results of operations and

businesses of Royal Dutch Shell. All statements other than statements of historical fact are, or may be deemed to be,

forward-looking statements. Forward-looking statements are statements of future expectations that are based on

management s current expectations and assumptions and involve known and u
cause actual results, performance or events to differ materially from those expressed or implied in these statements. Forward-

looking statements include, among other things, statements concerning the potential exposure of Royal Dutch Shell to market

risks and statements expressing management 6s expectations, beliefs, estim
These forward-l ooki ng st atements are identified by their use of terms and phrase:
66esti mated6d, OO6expectdd, O66intenddd, O606may 0 seek 6000,p | Gaontdadr, g edtddodb,j edcdtriivsekssddod, ,
66goal s66, O66shoul do6o6 and similar terms and phrases. There are a number o

Royal Dutch Shell and could cause those results to differ materially from those expressed in the forward-looking statements
included in this presentations, including (without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in
demand for the Groupb6s products; (c) currency fluctuadessabns; (d) drilling
market and industry competition; (g) environmental and physical risks; (h) risks associated with the identification of suitable
potential acquisition properties and targets, and successful negotiation and completion of such transactions; (i) the risk of
doing business in developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory
developments including potential litigation and regulatory effects arising from recategorisation of reserves; (k) economic and
financial market conditions in various countries and regions; (I) political risks, including the risks of expropriation and
renegotiation of the terms of contracts with governmental entities, delays or advancements in the approval of projects and
delays in the reimbursement for shared costs; and (m) changes in trading conditions. All forward-looking statements
contained in this presentation are expressly qualified in their entirety by the cautionary statements contained or referred to in
this section. Readers should not place undue reliance on forward-looking statements. Additional factors that may affect future
results are cont ai ne d-Fforthe Rearerded DBcerhberl3l, ZB7e(dvailable at 2ndw.shell.com/investor
and www.sec.gov ). These factors also should be considered by the reader. Each forward-looking statement speaks only as
of the date of this presentation, 23 April 2009. Neither Royal Dutch Shell nor any of its subsidiaries undertake any obligation
to publicly update or revise any forward-looking statement as a result of new information, future events or other information. In
light of these risks, results could differ materially from those stated, implied or inferred from the forward-looking statements
contained in this presentation.

Copyright of Shell Marine Products Sep 2011
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Key Energy Challenges to 2050

1. Surge Iin energy demand — ot
potn:rll:::ll mr:lion

Zone of
extraordinary

2. Supply will struggle to keep pace

2000
Energy supply / g"’"l“""
demand balance upply

developments

3. Environmental stresses are increasing 1T need to reduce CO,

34
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Shell Energy Scenarios: very different futures are possible

Demography Demand Environment

pel‘iﬁo,.'
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D

eeeeeeee Technology

Copyright of Shell Marine Products

National supply focus
and reactive change

Emerging coalitions

And accelerated change

Sep 2011
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CO, EMISSIONS FROM ENERGY CO, PATHWAYS
Gigatonnes CO, per year Gigatonnes CO, per year
40
50
35
30 40
S ble ~670
25 cramble pp
30
20 Non-OECD
15 20 Blueprints ~550ppm
10
5 10 ..,‘j‘f:fiport
0 0
1960 1980 2000 2020 2040 2000 2020 2040 2060 2080 2100
1 Non-OECD emissions have overtaken [11s a better than Blueprints pathway
OECD emissions and will be 80% of total possible?
by 2050

[10r is the world going as slow as
Scramble?

SOURCE: SHELL, MIT, IPCC, IEA, HANSEN., MEINSHAUSEN ET.AL.

SOURCE: IEA, SHELL
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Demand Growth continues, led by Diesel and Jet

Global Oil Products Demand in Transportation by Fuel Grade

‘ Other
Fuel Oil (Bunkers)
Jet / Kerosene

Bio Diesel

Diesel

Electricity
Ethanol

Gasoline

1995 2000 2005 2010 2015 2020 2025

1 Bunker HFO demand is a relatively small cut of the barrel, but if
shipping wants a full switch to Gasoil, this would be a game
Copyright of Shell Marine Products Changer for reflners Sep 2011

Source: Shell Analysis, historic demand from PIRA



Shipping Emissions to Air: Step changes for SOx, NOX,
CO,
The Path to the Future Is not Straightforward

Energy
Source:

Efficiency
Measures:

Hi Sulphur Lo Sulphur @ Exhaust
RFO RFO Cleaning:

Lo Sulphur

Gas oil LNG

Reduced

environment
al

_ _ missions
Gen 1l Gen 2 Engine design

w Scrubbing E

Impact

_ _ Trading
Bio Bio @ Catalysis Carbon
Capture

Nuclear Wind

1 There are no easy answers and there is no silver bullet!
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Refinery Solution: 0.1-0.5% sulphur fuel basically means

Gasoll
Are bunker consumers ready to pay the price?

m It is uneconomic to desulphurise
HSFO and very little 0.5% LSFO
available

——Global Average Refining Margin

~\
/ \
~_/ '

N

m Refiners have various options to
destroy or upgrade residual fueloll

Global Average Refining Margin ‘

m Refining industry highly fragmented: L. | | | | |
Different refiners make decisions S Sl i

basis their own economics / drivers
m Investments are substantial but refinery cashflows at lower end of

range

m Sense of urgency: ~10 year elapsed time required... need to start
nowlf shipping wants low sulphur fuel, refiners will respond but fuel
cost will increase significantly and transition unlikely to be

Copyright of Shell Marine Products SMO Ot h Sep 2011



Scrubbers allow low-cost HFO and lower CO, vs Gasoll

m Key advantage: continue to burn low-cost fuel
m Well-to-Wake (WtW) CO, lower for Scrubbers/HFO than Gasoil

Car carrier example vessel

800

700

600 -

500 -

W TtW CO2 release seawater
400 -
B TtW

g €02/ kWh

300 — B WtT

200 -

100 -

0 -

2.8%SHFO 0.5%S Gasoil 2.8%SHFO with
Seawater scrubber

Source: Shell Analysis

m5065% of bunker s c¢onslo0d@sdipsby oonl y

40

m Scrubbers have own challenges: retrofit, unclear wash water
regulations

Copyright of Shell Marine Products Sep 2011



LNG is attractive for emissions, but would require
significant investments to have a material impact on

bunker demand
Key Benefits:

m Reduced emissions: Zero SOx ,minimal
particulates, significant NOx reduction,
0-20% lower WtW CO,, emissions

Critical Enablers:

m Clear interest and investments by ship owners: retrofits feasible?
m Development of LNG infrastructure for bunkering
m Continued innovation in engine design and onboard storage

m (Inter)national rules and guidelines for LNG fuelled ships and bunkering

1 LNG could well play a significant role in ECAs, and could in the
longer term offer opportunities for ocean-going demand...

Copyright of Shell Marine Products Sep 2011


http://www.statoil.com/statoilcom/snohvit/svg02699.nsf/Attachments/LNGskip1.jpg/$FILE/LNGskip1.jpg

Bunkers to 2020 and Beyond i What Next?

m 2015 ECAs and 2020 emissions requirements are real
di scontinuities:-asauislulalnéodt b

m No easy answers and combination of responses is likely:
efficiency measures, different fuels, abatement, ...

m Well-to-Wake CO, will matter, and have a cost

m Refining industry has no clear steer, is not coordinated,
and has long investment lead times...

7ltos time for urgent engadg
and refining to chart the course together! B

Copyright of Shell Marine Products Sep 2011
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SOx - Modal Back Shift

Platform Scheepsemissies
8 September 2011

Paul Altena
Stafmedewerker Milieuzaken KVNR

KVNR

Koninklijke Vereniging van Nederlandse Reders
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A 2011
* Noordzee
* Het Kanaal
* Qostzee
A Augustus 2012
* VS, Canada
A 2014
* VS Caribisch gebied
A >2012

* Japan? Singapore? Middellandse Zee?
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Brandstoffen
A Zwaveleisen

reductie
2011 4.50% 1,00%

2015 3.50% 0,10%
2020/2025 0.50% 0,10%

A Huidige prijzen (Rotterdam 7/9/2011)

* |FO380 643 $/ton
* MDO 933 $/ton  (+45%)
* MGO 955 $/ton  (+49%)
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Modal Back Shift

Impact studies van de EU, lidstaten , instituten en
belanghebbenden

A ISL (Duitsland )

* 46% verlies aan lading SSS

* 604.000 trailers naar wegvervoer

* 820.000 containers naar wegvervoer

* 187 milj. extra truckkilometers op de Duitse wegen
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Modal Back Shift

A Compass Studie EU

A EC voorstel EU Sulphur Directive
*  Bevestiging
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Modal Back Shift

A Meer locale emissies van:
*  NOX
S =1\V/
* Congestie
* Ongevallen
*  Gelud
R = (o

A EU 2050 Transport beleid
*  Stimulering van SSS
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Modal Back Shift

A SO2

50 2 emissions
(truck per tkm = 100)

Neo-Kemp

e
[
I
e
=
L
L=
=
e
-

R. H. Canal Ship
Panamax-like
Suezmax-like

Long train electric
Long train Diesel
Long large r-ship

ww

M per tkm W per TEUkm
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Mitigating options

A Laagzwavelige brandstof

* MGO
* LNG

A Scrubbers
* Dry
*  Sea water
*  Fresh water

A Equivalente maatregelen
* Marpol Annex 6 vs EC-Directive 2005/33/EC
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Mitigating options
Beschikbaarheid en feasibility

A MGO

A LNG
* Financieel / Technisch / Operationeel
A Scrubbers
* +/-10 verschillende systemen
* Voornamelijk getest op kleinere (hulp)motoren
* Weinig ervaring continue operatie
* Financieel / Technisch / Operationeel
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Relevante ontwikkelingen

A NECA VS/Canada
* Tier lll 02016
* Motor efficiency
*  Baltic?
* Noordzee?
A Ballastwater

* 2014 6D1
* 2016 6 D2

A CO2 reductie

* EEDI/SEEMP
* MB M3(EU: IMO; Wereld)?

-> Opstapeling investeringen
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Openstaande vragen

A Laagzwavelige brandstoffen
* Beschikbaarheid - Investeringen raffinage capaciteit
* Prijs
A CO2 prijs
A Invoer EU
A Vraag

A Equivalente maatregelen
* Interpretatie
* Administratieve kosten
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Openstaande vragen - Scrubbers

A Technische zekerheid
* Belastingswisselingen

A Operationele zekerheid
* Continue operatie, gewicht, volume

A Juridische zekerheid

* Waswater criteria, wat als system niet werkt

A Subsidies, lease constructies, extra CO2
emissies
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Openstaande vragen -LNG
A Prijs

* Opdrijvend effect grotere vraag

A Beschikbaarheid ( Kip -ei)
* Bunkerstations, NIMBY
*  Stimulering EU / NL

A Bemanningseisen
A Ruimte / gewicht
A Technische aanpassingen

A Bunkeringproces
* Mogelijkheden laden en lossen (passagiers)
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Voorstel KVNR

Ui tstel | afstel
A Wereldnorm vs eca norm

A IMO Marpol Annex 6 vs EU Richtlijn
* Relevantie EU Richtlijn
* Passagiersschepen
* Equivalente Methoden
* Non-availability clausule
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Voorstel KVNR

0.1% S in 2020

A IMO Fuel Availability studie uitvoeren op korte termijn ,
iInclusief 0.1% ECA

A Testprojecten Scrubbers

* Meerdere typen schepen, operationele profielen, zwaardere
motoren, EU-breed

*  \Waswater criteria
*  EGCSA : afronding 2014

Financieringsmogelijkheden uitbreiden

Garanderen bedrijfszekerheid gebruikers en
leveranciers

To I
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Bedankt voor uw aandacht

www. kvnr.nl
altena @kvnr.nl
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IMO GHG Study 2009

Crude

LNG

General Cargo
Reefer
Chemical

Bulk

Container
LPG

Product
Ro-Ro/Vehicle
Rail

Road

Air Freight

0 200 400 600 800 1000
g COj/ton*km
Figure 9.3 Typical range of ship CO, efficiencies compared to rail, road
and air freight
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IMO GHG Study 2009
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Figure 9.4 Indicative development in average ship design
transport efficiency
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Danish Ministry of
Environment 2009




