The Use of Carbon Composite for
Commercial ferries _
da case of radical Eco -innovation
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My talk on carbon composite ferries

A The context (Denmark, cleantech, shipping)
A Technical issues

A Implementation (policy, business models)

A Innovation aspects

A Conclusions
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Energy and waste situation in Denmark 2013

Electricity = Energinet.dk
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District heating covers more than 61% ofspace and water heating,
mainly produced from combined heat and power plants.

Waste incineration account for approx 20 % per cent. Most municipal
household waste Is incinerated .
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Environmental challenges are changing (ashore)

The nature of the
environmentalproblem
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Other CleanTech b_enefits for Denmark?

Big Business: approx. 50 Billion Euro turnover

Klimaforandringer
Arealanvendelse og biodiversitet
Jordforurening

Kemikalier

Affald

avare- og materialeforbrug
Vand

Luftforurening

0 10
Eksportandel
éand 120

Klimaforandringer

Arealanvendelse og biodiversitet

Jordforurening

Kemikalier

Affald

Ravare- og materialeforbrug

Source: Vand
0 Na bgiMilig2 0 0 9 6 Luftforurening

Danish EPA, 2010 Andet eller uoplyst

Antal fuldtidsansatte i tusinde

20

30

000

10

40

50

60

empl oyees

20

30

40

50

60

70

n

70

720

80

90



| n d u sreveytres approachesto
environmental challenges
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A new wave Is approaching:
environmental regulation at sea

/ [ ( i (o ([ )
A VEW ( “\,.\( (/I I A
T e ;:; =




What does It consist of?
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Legislation:

AMARPOL convention fra IMO

A new Annex VI (2008-11)
AE U dsslphur directive
ACalifornian legislation

Demand driven:
ACarbon footprint?
AOther aspects?



Sulphur %

SOx and NOx Emissions are regulated by the International

Maritime Organisation (IMO)

MEPC 57 IMO Fuel-sulphur Content

Equivalent methods may be used as alternative
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Environmental improvement options in shipping

Optimal operation (weather routes, lean, reduced speed, maintenance)

Technical changes

I New design (propulsion, hull, bulb, lightweight , surfaces, fins)

I Add-on (micro bubles, Scrubbers catalysts, EGR, Ballastwater
treatment

Cleaner fuels 74
i Low sulphur fuels (diesel) ga ’
i Gas (LNG) § 1
I Biofuelsé ?
I

' Electric and hybrid systems

On-shore power supply




[0 12 m truck carrying 24 t cargo
B Bulk carrier (fully loaded)

CO, emissions for bulk
carriers versus trucks
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Conclusions from DMU (2010)



NOX reductions: not very shipping
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Figur 6 Beregnede koncentrationer af NO, i mg/m3. Til venstre er vist situationen i % igg - :gg
2007, til hgjre situationen i 2020. Der sker NESTEN INGEN ZANDRING (ed.:HR) i ] 2009
udslippet af NO, fra skibstrafik mellem de to tidspunkter, mens der er markante ] 2.00- 3.00
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Model calculation for 2007 and 2020

Concentration of SG,, pg/m 3
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Sulphur contents in different fuels
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Aim of the Ecolsland Ferry project

The idea Is:

To work out a basis for comparing two small passenger ferries built of
either carbon composites or steel .

A life cycle costs
A - “environmental impact

To inspire shipowners and naval architects to consider modern materials
for ship building when fuel consumption and environmental impact have
high priority

Support from The Danish Maritime Fund and Vastra Gotaland Region



Timeline for the Eco Island Ferry Project

May 2011
Application from 8
partners (DK+SE)
incl. 18 letters of

Spring 2011Three interest Budget
meetingsclarifiedthe 3,66 M DKK
idea, identified partners

anddrafted project

gl i activties
ésotnl}/le?eRnTeS: e Autumn2011: Funding from
Danishcompanies w VastraGotaland Region
meet Swedish wDanish Maritime Fund
Experts wPrivate participants
June 2010Three wSPTechn Res. Inst. of Sweden
small Danish
companiesshare a _
commoninterestfor Project starts
smallcomposite
ferries Whatif similaradvancedechnigueswere appliedto ensure

environmentalimprovementsin mainstream segments?
Asif environmentalimpactsmatter

(Leaduserinnovation madepossibleby the navyandluxury superyachts)



