Hamworthy Krystallon — Sea Water Scrubbing

Introducing the technology to owners, operators and shipyards

K Allon Hamworthy Krystallon Presentation
REE! October 2009 h
page 1 Hamwort




Hamworthy Krystallon — Drivers

Legislation on fuel sulphur and particulates — what was acceptable is no longer so.
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Hamworthy Krystallon — Sea Water Scrubbing

Sea Water Scrubbing is a proven technology

Sea Water Scrubbing has a long and successful history

Shenzhen - China

Bankside & Battersea - London (1930s)

Manjung - Malaysia 2, 100MW (2003)
Vassilicos - Cyprus (2005)

Longannet - Scotland

(approved By EU and Environmental Groups — sulphur into sea —
equivalent to 40 super tankers in port at one time)

Guam

Puerto Rico

Mongstad - Norway
Tata - India
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Hamworthy Krystallon — Legislation

When will this legislation be introduced?

IMO IMO

IMO
1% ECA 0.1% ECA

0.5% W/W

IMO
SWS Guidelines
ratified

IMO
0 IMO IMO
_IMO o WW Guidelines 3.5% W/W Fuel standard
1.5% ECA ratified ECA US/Canada i
ECA Baltic ECA N. Sea & review
Channel

National

National EU IPPC National
EU 1.5% sea EU use IMO All ships in EU EU emissions
0.1% in port Guidelines ports >2hours review
0.1%

» Operators required to use cleaner fuels
and/or abatement technology.

» All are subject to further debate BUT are {2z
only expected to reduce emission levels. -

Geography/Total Tons/Fuel Diff

» All allow for Scrubbing by means of « Baltic Sea (ECA) / 4-6MT ($10 - 30)

performance based emission limits. The Future o e B LT éfﬁzf/'go)
» A large rise in LSFO/Distillate fuel demand « Mediterranean / 16MT / ($40 - $60)
» Legislation is already affecting » Rising differential between LSFO and Distillate « N. America / 30-45MT / ($30 - $50)
geographic Hi/Lo 3u|phur heavy fuel oil » Increasing disconnect between HSFO & Crude (EPA Proposals)

differentials. 4
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Hamworthy Krystallon — Marine Fuel Market

What effect will this have on the bunker fuels market?

Annex VI Compliant Marine Fuel Use
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Hamworthy Krystallon — Technology

The basic technology

» Scrubber

» Wash Water

HM| Conbral
Cabinst

» Control

— S OO
— Saawater from Scrubber

Sludge
— = Control Data

= = = —— Power distribution and pump speed contral

» Monitoring

» Application s

» Installation

» Track record

n porl
raaction watar pump
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Hamworthy Krystallon — Technology

The basic technology
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Hamworthy Krystallon — Environmental Credentials

Approvals and environmental compliance

Approved under Method B of IMO
Annex VI Regulation 14 - Sea Water
Scrubbing Guidelines including latest
amendments for Wash Water Criteria.

Monitoring emissions to air and sea
with marine approved systems.

Remote reporting of performance and
GPS position with secure data storage

3 detailed EIA
e \Water interchange
e Toxicology
e Plume modeling
e Physical measurement and
verification
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Hamworthy Krystallon — Sea Water Scrubbing

This legislation will require owners to make tough choices

» No ‘do nothing’ option to comply with the
incoming legislation.

» More emission control areas (ECAs) will be
introduced. Baltic, N Sea, N.America, Atlantic
Coast France, Norway, HK Pearl River ....

» Abatement technology or costly switch to low
sulphur fuel.

» Initial cost of switching will rise due to ‘shorts’
in market.

» Plus cost of shore based power (cold ironing)
when in port.

» Our message; Avoid this and install a Sea
Water Scrubber!
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