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Arcadia Alliance 
An International Partnership 

• Located in Hyen, Norway
• Founded in 1947
• More than 250 ferries built
• 150 employees

• Located in Belfast, ME, USA
• Founded in 2011
• Production and custom 

boatbuilding 
• 110 employees



International Ship of the Year: 2016



11-year-old carbon fiber hull 

Carbon vs. Aluminum
• 25% + reduction in operation fuel costs

• 50-60% reduction in external

maintenance costs

• 25%+ reduction in CO2 emissions*

• Significant noise reduction

• High resale value (near new-boat

price)

*Calculation of CO2 emission:  http://www.ecoscore.be/info/ecoscore/co2



Relative Raw Fiber Properties

Fiber
Tensile 

Strength
MPa

Tensile 
Modulus

GPa

Ultimate 
Elongation

Cost
U.S.$/KG

E-glass 3450 72 4.8% $2 - 15

S-glass 4600 87 5.7% $20-50

Kevlar® 3600 124 2.9% $30-100

Aluminum 110 69 12% $1.75

Carbon 3400-5500 230-390 1.5-2.1% $10-100



Composites vs. Metals



Construction with Carbon Fiber



Construction with Carbon Fiber



Construction with Carbon Fiber



Construction with Carbon Fiber



Construction with Carbon Fiber



40% lower structural weight
compared to aluminum



Classifications and Approvals



Fire Insulation



Fire Insulation



Seakeeping

• Built to IMO 
High Speed Code 

• Annex 9: Heavy weather 
testing

• Typically approved for 
operations in 2.5m-3m  
significant wave heights 



Carbon Fiber in Other High-Performance Vessels



Minor Damage Repair with Carbon



The carbon fiber ambulance vessel RYGERSTIL hit a ledge at 33 knots

Major Damage Repair with Carbon



Damage seen from port side





 Outside maintenance is reduced by 50-60% over aluminum

 No corrosion
 No welding cracks
 No leakages / condensation damage
 Fewer paint repairs

Technical manager at Norled, 
Bjørn Egil Søndenå says: 

In addition, reduced engine size means less maintenance costs.

(Operator of 10 carbon fiber and 10 aluminium ferries)        

Reduced Maintenance Costs



Diesel Power



600 kWh batteri 
from ZEM

MAN 749 kW
Diesel-engine

Oswald 150 kW
Electro-engine

ZF 
Reduction
Gear

CPP Propeller 

Hybrid Power



Hydrogen Power



Charging Stations



Capacity: 700 kWh
Charging Power 2500 kW
Charging time 25 minutes
Supplier Brødrene Aa

Powerdock



The Carbon Fiber Difference
High strength + low weight = 

operational savings




	Carbon Fiber, tomorrow’s ferries using today’s technology 
	Arcadia Alliance �An International Partnership 
	International Ship of the Year: 2016
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Construction with Carbon Fiber
	Construction with Carbon Fiber
	Construction with Carbon Fiber
	Construction with Carbon Fiber
	Slide Number 11
	Slide Number 12
	Classifications and Approvals
	Fire Insulation
	Fire Insulation
	Seakeeping 
	Carbon Fiber in Other High-Performance Vessels
	Minor Damage Repair with Carbon
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Reduced Maintenance Costs
	Slide Number 23
	Slide Number 24
	Hydrogen Power
	Charging Stations
	Slide Number 27
	Slide Number 28
	Slide Number 29

