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Point of No Return for Shipping…
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Public now aware of, legislators focussing on - shipping
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Business as Usual or do we Change the Model? 
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Public focus in now on the shipping industry
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Solutions Exist in Abundance
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Technology’s Potential for Cost Savings
Savings may (or may not!) be cumulative
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A Need for Regulatory and Commercial Drivers 

Regulatory Drivers?
� SOx – Yes - ECAs in North Sea and Baltic 

Sea (1.0%, July 2010). Europe and North 
American 0.1% ECA by 2015 / 0.5% 
global by 2020 or 2025. Europe – 0.1% 
2005/33/EC in-port

� NOx – Yes - Tier II and III NOx emission 
standards for new engines, and (3) Tier I 
NOx requirements for existing pre-2000 
engines (July 2010)

� PM – Yes - ECA provisions (via SOx for 
now), US EPA CFR part 94 Tier II - IV

� CO2 - No (possible trading)

� NPDES  (VGP-2.2.26) – possible catch all

Commercial Drivers?
� SOx – Yes – Scrubbing on auxiliary 

engines / boilers for in-port; main engines 
2015 and beyond saves bunker fuel costs

� NOx – Yes, in Norway

� PM – Future Legislation – Scrubbing on 
main engines 2015 and beyond saves 
bunker fuel costs

� CO2 – Yes – Less CO2 can only be 
achieved through less fuel burn. Possible 
inclusion in trading platforms

� Possible operating licence issues and 
emissions offset for US AQMD none 
attainment areas.

What encourages change for the better?
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350MT Total residual fuel usage for marine bunkers

Geography/Total Tons/Fuel Diff

· Baltic Sea (ECA) / 4-6MT ($10 - 30)

· North Sea (ECA) / 14-18MT ($25 -45)

· Greece PPC & EU Ferries / 3MT / ($60)

· Mediterranean / 16MT / ($40 - $60)

· N. America / 30-45MT / ($30 - $50)

(EPA Proposals)

The Future
� A large rise in LSFO/Distillate fuel demand
� Rising differential between LSFO and Distillate
� Increasing disconnect between HSFO & Crude

When will this legislation be introduced?

Legislation

IMO
1.5% ECA
ECA Baltic

IMO
SWS Guidelines 
ratified

IMO
ECA N. Sea & 
Channel

IMO
0.5% W/W

IMO
Fuel standard 
review

IMO
0.1% ECA

IMO
3.5% W/W
ECA US/Canada

National
EU 1.5% sea
0.1% in port

National
LS fuel in 
Californian 
waters

National
EU emissions 
review
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Exhaust gas cleaning system options

NB NOx scrubbing likely to be a niche application a s engine designers meet Tier II and Tier III with i n-engine controls

A Technology Answer
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Exhaust gas cleaning system for PM Removal

NB NOx scrubbing likely to be a niche application a s engine designers meet Tier II and Tier III with i n-engine controls

Future Legislation - PM
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Understanding the Science …
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Sulphur Absorption Curves
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Test Results
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Test Results
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Scrubber P&ID
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The basic technology

Basic System Layout
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Scrubber Layout
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Scrubber Layout

"�$$���5��'



Hamworthy Krystallon Presentation
KIMO, June 18th, 2010
Page 17

Scrubber Testing
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Scrubber Layout
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Exhaust with Deplume
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The basic technology

Water treatment


��

8�����

&����������

;���

;���.

%����

<����
;���.

������

)�����



Hamworthy Krystallon Presentation
KIMO, June 18th, 2010
Page 21

D �	��$$
�������������� ���
	������

D  ��)����'������-�
�����;�7�
���

D @��
��������������������+����������

2��#0���������4�!0

0�
&;

**

=

Can it cover the power ranges required?

Technology
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Approvals and environmental compliance
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Technology
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Limnos Installation

Technology
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Limnos Installation

Technology
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