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IMO Regulations
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Emission remedies to be In

compliance with IMO NOXx rules

Tier Il (2011): Same basis design for Tier Il as for Tier | engines!

Tier 1l (2016): Two roads are followed for reduced NOx emission:

EGR (Exhaust Gas Recirculation)

SCR (Selective Catalytic Reactor)

Both equal applicable!
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er lll technology Schedules

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Path 1.a: EGR on 4T50ME-X test engine
Apply to all

Path 1.b: EGR 15t Service test Commercial
prototype test

Path 2.a: SCR on Hitachi test engine & rig

Apply to all
engine types by specifications

Low speed

Path 2.b: SCR Service test
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Emission areas
Emission restricted areas by IMO 7 ECAs in 2011

New ECA?

ECA
ECA New ECA?
ECA New ECA?
b New ECA?
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& Existing

Possible future ECA
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Operation analysis based on

AIS data

Total fleet with low speed engines is Ships entering ECA zones in 07,08 and
. . 08+09
approximately 20000 ships
15000
Distribution in ECA 2007-2008.Y
Net flux of new 2144 ships the first years 12500
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Source: IMO Study on Greenhouse Gas Emissions from Ships, MEPC 45(8). 2000 07 07+08 08 NO Obs
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Need for Tier Ill technology

(estimate)

Ships not in ECA during its lifetime

25000
= A: Ships not in ECA, decay 2144 ships/year

20000
===B: Ships not in ECA, decay 4288 ships/year
> 15000
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Year
Estimated Ships mobility: Ship passing into the ECA area over a 20 year period.

Conclusion:

After 20 years at ~88% of the fleet has entered the present ECA
zones

Investment in Tier Il technology will ensure global mobility.
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Cost parameters Tier Il

Operation?
Common  EGR  SCR
HFO Price NaOH price Urea price

NaOH bunker Urea bunker
Sludge handle SCR element
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EGR and SCR comparison

First cost
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EGR and SCR comparison

Operation cost

EGR/SCR cost

SCR: High or low grade Urea quality
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SCR Tier Il
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Tier Il achievement
6846MC-C W|th SCR Vaporizer & mixer unit MAN

SCR reactor Control panel for

reductant injection
and soot-blow

Air compressor &
air tanks

Urea solution tanks Urea supply unit
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