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A LIFE CYCLE APROACH TO SHIPBUILDING
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Industrial Consortium

w Project leaders :
¢ An Industrial Network NEOPOLIA
¢ Coordinating PersonStirling Design International

w Industrial Consortium of the French Marine Industry:
¢ STX France Cruise
¢ DCNS
¢ BUREAU VERITAS
¢ A team of 1IGME

w An expert in Life Cycle Analysis software
¢ EVEA
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State of the Art in Environmental sustainability of Ships

w Major aspects of Ship Design:
¢ Performance /Weight/ Cost
¢ Environmental aspects ?

w A long history of environmental progress in term of :
¢ Ship systems:
w Advanced water treatment
w Engine emission
wAN-F2dzt Ayas SiGOX
¢ Industrialsite (ISO 14001)
¢ Dangerous goods (Green passport)

w Existing studies of the environmental impact of ships through Life Cycle Analy
¢ Norwegian University of Science and Technology (2fadZjshingvessels
¢ NationalMaritime Research Institute of Jap&2004) for 8 cargo vessels

¢ Swedish Maritime Organization (2004)CASHIP Software
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A common goal : to find holistic and optimum solutions for
Sustainable Ship Design (SSD)

U Study of the ship and components as a whole

U Study of theshipthrough the entire life cycle :
¢ Raw materials

Transport

Pretransformation

Assembly at the yard

Ship operation

Maintenance

Dismantling

Recycling of materials
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U Study of major environmental impacts through a selection of
environmental criteria
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Environnemental Impacts

Impact Indicators

A Global warming; IPCC 2007 (CO2 equivalent)

A Eutrophication (PO4 equivalent)

A Atmospheric acidification (SO2 equivalent)
A Ozone layer depletion (CFC11 equivalent)
A Human toxicity (1.4OB equivalent)

A Fresh water aquatic eco toxicity (DB eq.)

A Marine aquatic ecotoxicity (1-BB eq.)

A Terrestrial ecotoxicity (1-DB eq.)

A Respiratory effects (PM 2.5 equivalent)

A Abioticdepletion (Antimony Sb- equivalent)

U Flow Indicators

A Water (m3),

A Energy consumption (MJ eq.),

A Bulk waste production (kg)

A Hazardous waste production (kg)




Avoiding pollution transfers

Impact
Impact 1 2 l
Raw Assembly Transport Operation End of Life Raw Assembly Transport Operation  End of Life
IMEICELS materials
Major environmental Impacts are Reduction of environmental impacts
generated during ship operation during ship operation may induce

Increased pollution during construction
phase and end of life of the ship.
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SSD Project : An innovative approach

U Global sharing of environmental data among a large industrial consortium

w Definition of specific materials and process of the marine industry
w Definition of a specific ship life cycle: transports / consumptions / wastes

SimaPro 7

U SimaPrd/.1: TheModular and Flexible Architecture of a commercial software

w Parameterized modeling (Ship nomenclatutel JISNJ G A2y LINRFAE ST Si
w Interactiveresultsanalysis

w Largeincluded databaseeoinven).
w Updates and User support

w International recognition




Case Study |

30 meter Aluminum Passenger vessel
Coastal operation at a service speed of 16 knots

SHIP

architecture et ingénierie navales



30 meter Aluminum Passengegssel Full Life Cycle

End of Life
Maintenance
Operation
Assembly (yard)

Raw material




30 meter Aluminum Passengegssel Construction Phase

Machinery
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effects mption umption
[ Ensemble cimentage peinture

[ Ensemble coque métallique

Respiratory ~ Water consu  Energy cons  Bulk waste

Hazardous
waste

[ Ensemble accessoires cogue [ Ensemble emménagements [ (ocaux publics général
[ Ensemble électricité BN Ensemble tuyautage I Ensemble frigo vivres I Ensemble ventilation chauffage [ Ensemble appareil propulsif
I Ensemble automatismes I Ensemble liquides 1 Ensemble sécurité protection [ Ensemble stockage munitions
1 Ensemble autre

Analyzing 1 p 'Ensemble matériawx construction’; Method: CML 2001 pour SSD V2.04 / World, 1990 / characterization

[ 1Ensemble détection et traitement
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ConstructionPhase: Reduced impacts for Steel compared to Alumini

Epuisement Acidification Eutrophisation Destruction Toxicité humai Ecotoxicité Ecotoxicité Ecotoxicité Réchauffemen Effetsrespirat Consommation Consommation — Déchets non Déchets
ressources couche d'ozon ne infinite eau douce marine infinite  terrestre infini t climatique oires eau energie dangereux dangereux

Environmental impact indicators

Ship in steel

Ship in Aluminum




Life CycleReduced impact for aluminium comparedsieel
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Ship in Aluminum




Case Study Il

w 47 meter wind assisted cargo vess

CTMV
Compagnie de Transport
Maritime a la Voile

Wine Transport between
Bordeaux & Dublin.

SHIP

architecture et ingénierie navales

Cradit | Benoil Pozza - Jodl Brelecher - Ship Studio
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Case study Il

w EcoshidCNS : 90 meters support vessé&lteel andAluminiumversions
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Case study IV

WMHTP OF0AY Madliidda S @OSaasSt a
¢ Owner : MSC




Two different operational profiles

Duration : 7 days * Duration : 7 days

Distance : abt 2500 Nm = Distance : abt 1700 Nm
Average speed : 21.1 kts = Average speed : 19.1 kts
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CQ Index- IMO (MEPC 58)

A mean to compare the environmental efficiency of transport

CO2ndexas a function of Gross Tonnage




