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— Sustainable and successful maritime transport
industry — one which is energy-efficient-and has
minimal environmental impacts

— The Immediate challenge

e Dramatic increase in fuel cost
e Tougher regulations for SOx, NOx
— The Great Challenge

e Global warming
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Alternative Marine Fuel - Feedstock and products
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Natural gas well head price
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Crude oil well head price

Methanol

LNG cost ex works
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LNG FOB Zeebrugge LNG along side G6teborg
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Project XX

MAN S50ME-B9.3-LGl
Two stroke high pressure gas (methanol) engine
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Stena Germanica
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SPIRETH - Stena Scanrail
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2CH,0OH - CH,OCH, + H,0

mmfw.:wz%

Temp increase to 200 C

S !. Catalytic reactor approx 85% conversion
Does not work as diesel fuel

Modified diesel engine




ScandiNAOS AB CHALMERS

Wartsila Dual Fuel Concept for Methanol

Methanol or Gas - Diesel Duel-Fuel Spark-Ignited

Diesel Combustion Otto Combustion Ofto Combustion

(Diffusion Combustion) (Premixed Combustion) (Premixed Combustion)

+ Not knock sensitive, + Tier Ill (NOx) solution + Tier 1l (NOx) solution
- fuel MN not an issue + Higher ignition energy + No additional fuel

+ Low THC, CO than spark plug beside gas

+ High load acceptance + High efficiency (in gas mode) + High efficiency

- No Tier Il (NOx) - Fuel sensitive (knocking), - Fuel sensitive (knocking),
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Double walled

High pressure fuel pipes Ballast tank converted

to methanol fuel tank

Transfer pump room
High pressure

pump room
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Methanol new buildings
Six 50 000 dwt Chemical Tankers
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MAN S50ME-B9.3-LGl
Two stroke high pressure gas (methanol) engine
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Conversion of pilot boat
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Méojligheter for metanol som marint brénsle 2014-06-13 - Bengt Ramne ScandiNAOS — bengt.ramne@scandinaos.com
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Western European Inland Waterway Fleet 30 000

Standard Inland Shipping Waterway vessel
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Methanol

e An efficient, universal, future-proof, energy carrier
that can be sustainably produced in large quantities
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Thank you for listening
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