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Pollution & Emission from Ships

Waterproof oll

N [@)¢ Bilge water
GHG* Cooling water Chemical res
PM* Grey water Oil residues
VOC* Antifouling materials

Ballast water

Noise

*GHG (Green House Gas; CO2)
*PM (Particulate Matter)
*VOC (Volatile Organi
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Pollution & Emission from Ships

Total CO, emissions from shipping are 3.3 % of the global total.
Shipping transportation shares 90% of total transportation.

Shipping Transportation 3.3 %
a 1 Billion ton

All Transportation 27 %

a 8 Billion ® Electricity and Heat Production (35 %)
® Manufactoring Industries and construction (15.3 %)
u Other (4.6 %)

4 30 Billion ton Other Energy Industries (18.2 %)

B Other Transport (Road) (21.3 %)
® Rail (0.5%)

International Aviation (1.9 %)

International Shipping (2.7 %)

Deomestic Shipping and Fishing (0.6 %)

CO, emissions volume (2007)

* Source ; Second IMO GHG Study 2009.
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Pollution & Emission from Ships

Ship is the most efficient transportation in view of CO2 emission

Crudey |
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CO, efficiency = CO, / (tonne * kilometre)d Fuel consumpti on
CO, =total CO, emitted from the vehicle within the period

tonne*kilometre = total actual number of tonne-kilometres of work done within the same period

* Source ; Second IMO GHG Study 2009.

DSME DAEWOO SHIPBUILDING &
MARINE ENGINEERING CO.,LTD.
~—



Pollution & Emission from Ships

GHG emissions from ships are predicted to be at least doubled by 2050

[million tons/year]

Expected Scenario
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* Source ; Second IMO GHG Study 2009.

DSME DAEWOO SHIPBUILDING &
MARINE ENGINEERING CO.,LTD.



Emission Regulations - NOx
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Under 130 17.0 g/kWh 14.4 g/lkWh 3.4 g/kWh _ :

IMO NOx Tier Ill : Tentative Assent
130 ~ 2000 45.0xn(0-2 g/kWh  44.0xn(0-23) g/kWh 9xn(02) g/kWh - After 1 January 2016 (Keel Laying)
Over 2000 9.8 g/kWh 7.7 g/kWh 2.0 g/kWh
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Emission Regulations - SOx

ulfur limit-[%]
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Sulfur Content
Regulation or Area
2010 2012 2015 2020
. Residual Fuel (IFO380 or LS380
Global Limit 45% 35% 0.5% esidual Fuel ( of )
IMO ECA 1.5% 1.0 % (after 2010.07) [ Distillate Fuel (MGO)
EU Port 0.1%
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Emission Regulations 1 CO,

MEPC57 MEPC58 MEPC59 MEPC61

GHG- GHG-
MEPCG60
WG1 WG2

MEPC40 MEPC53 MEPC62

Sep. Dec. Jun. Mar. Jun. Oct. Feb. Jul. Mar. Sep. Jul.
1997 H 2003 2005 J| 2008 2008 2008 2009 2009 2010 2010 2011

Resolution 8 MEPC/Circ. _
471 EEOI MEPC/Circ.681 17 EEDI Cal.

of 1997 : ’ HOPHOTTC - .
Conference MEPC/Circ.682 1 EEDI Veri. VI Amendment new Ch.4 on
of MARPOL MEPC/Circ.6831 SEEMP CO2 emission control (EEDI
73/78 MEPC/Circ.684 1 EEOI and SEEMP)

Res.A.963(23)

IMO Policies and Draft Regulatory Text as
Practices on MARPOL Annex VI
GHG emissions Amendments

from ships
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Emission Regulations 1 CO,

: X
@ Reduction rate z(l—m)x reference — line

1) [2013. 1. 1 ~ 2014. 12. 31] X = [0 or n/a]
2 2) [2015.1. 1 ~ 2019. 12. 31] X = [0 ~ 10]
3) [2020. 1. 1 ~ 2024. 12. 31] X = [0 ~ 20]
4) [2025. 1. 1 ~ 2029. 12. 31] X = [0 ~ 30]

CcO

Capacity
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Emission Regulations 1 CO,

EEDI (Enerqy Efficiency Design Index) i Technical Requlation
Design Specific

. : : WES R Energy saving device
Main engine Aux. engine ;
recovery system & design

Capacity factor

Weather factor(wave, wind)

Correction factor

(by ship type) Transportation capacity & speed

Goal of EEDI If using LNG as ship fuel,
A Mitigate CO, emissions ” Reducing CO, emission of
A Increase cargo carrying capacity Main engine & Aux. engine
A Enhance speed performance % Reducing EEDI

NOLOGY W ECONOLOG
H MATERIAL ENERG 0
DSsSME DAEWOO SHIPBUILDING &
~ ———— == MARINE ENGINEERING CO.,LTD.




Emission Regulations 1 CO,

EEOI (Energy Efficiency Operational Indicator) i Operational Requlation
Voyage Specific

Carbon content of fuel

(Z FC x Ccarbonj +(Z FC x CcarbonJ +(Z FCx Ccabe’J toe
FuelTypé FuelTyp2

_ i=1 .\ i=1 i=1 FuelTyBe

Fuel consumption zmcargo.i xDe Distance of voyage
i=1

Transportation capacity

Effect of slow steaming

Slow sieaming &s 70 % of design speed

100 % Service Speed o % Reducing fuel consumptions down to
abt. 30 %

» Reducing EEOI

70 % Service Speed 30% MCR
50 % Service Speed 15% MCR

Service speed = guarantee speed at NCR with 15% sea margin

e
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Emission Regulations

Ballast Water Treatment System (BWTS)

IMO Reg. B-3 Ballast Water Management for Ships
Rule Capa. of WBT (m3)

Keel laying

I Unwanted Organism

Exist. Ship B-3.1.2 Above 5000 m® Before| 609 D-1 or D-2 D-2
5000 m* ®9i 611 D-10r D-2 D-2
New Ship B-3.2.2 -
and above Af ter (612 D-1 or D-2 D-2

Note. 1. D-1: Exchange Standard, D-2: Performance Standard (BWTS)

2. The international convention for the control and management of ship ballast water and sediment, 2004 will enter into force 12 months after
ratification by 30 states, representing 35% of world merchant shipping tonnage. To date, there are 28 States that represent 26.4% of the

world merchant shipping tonnage (Apr. 2011).

List of BWTS which received Type Approval Certification by their respective Administrations

Supplier Technology IMO Final Approval Administration
Alfa Laval Filter + UV + TiO, Yes Norway
Hyde Marine Filter + UV Not Applicable USA
Panasia Filter + UV Yes Korea
OptiMarin Filter + UV Not Applicable Norway
OceanSaver Filter + Electrolysis + Deoxygenation + Cavitation Yes Norway
Techcross No Filter + Electrolysis Yes Korea
Hamann HG Filter + Hydrocyclone + Electrolysis Yes Germany
NK No Filter + Ozonation Yes Korea
NEI Treatment System No Filter + Deoxygenation + Cavitation Not Applicable Liberia/Marshall
Hitachi Coagulation + Magnetic separion + Filter Yes Japan
é é
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Future Needs

More Economic
ARapid & continuous increase of oil price

Higher Performance
AMarket wants a BIGGER & SAFER vessel
A

Now 18,000,
How big in near future?

Pirate attack in gulf of aden

More Environmental Friendly
ALegislation intensified

Air emission limitation
2006 2008 2010 2012 2014 2016 2018 2020

Marine CO, cap / IMO Energy Efficiency Operational Index

® Foreseen, not yet in place

Higher Operating Flexibility
ACargo type/amount variation
due to rapid economic change
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