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Fast Ferries
/ƭƛŜƴǘΩǎ .ǳǎƛƴŜǎǎ /ŀǎŜ

Key Performance Indicators:  Weight reduction, less fuel, less CO2 andé.

/ƭƛŜƴǘΩǎ .ǳǎƛƴŜǎǎ /ŀǎŜ

Offshore Patrol Vessels
Advanced functions

Yachts
Advanced Aesthetics

Yacht Support
No fairing

Fishery 
Integrated cargo holds

Offshore Supply
Improved Stability

Expedition Cruises
No Emissions

Crew Supplier/Offshore Patrol
Reduced engine capacity
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Based on public available figures, in collaboration with, Balance LCPA 

0% 20% 40% 60% 80% 100% 120%

Steel Reference

RAMSSES vessel

Weight comparison Reference vs RAMSSES
in %

Break Even at 
87 Months

-25%

+ 9%
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12 tons structural weight reduction 

10 tons propulsion reduction

5 tons systems reduction

40 cm more slender hulls

27 tons total reduction

20% fuel reduction

3-5 years to break even



6Final Public Conference

17 November 2021, Nantes, France
6

From GRP composite Waterbus

To carbon Waterbus 

enabling full electric

To Carbon Ferries?

To Carbon Hydrofoil High Speed ferries? 
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Reduced Production time

Reduced Costs of facilities

Reduced Insurance Costs

Reduced Manpower

Reduced Overhead

Shorter time to market

More ships sold per year

If Smart Track to Approval
Hence: 
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1. Requirements for 85 meters by DSNS & Bureau Veritas

2. Design performed by DSGo& evaluated by Bureau Veritas

3. Novel resin developed by Evonik

4. Infusion process byAirborne andInfracore

5. 6 meter hull shell infused by Airborne,

6. 6 meter infusion achieved by Infracore

7. Joints developed by Infracoreand tested by TNO

8. HazId performed by DSNS, NMTF, Bureau Veritas, Rise 

9. Assembly at steel yard by Infracore, DSNS, BNS & CTP

10. Validation testing by TNO witnessed by Bureau Veritas

Featuring the whole development cycle in a single project!
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NEW:

Å Introduce HoggingandSaggingloads

ÅAssembly at Steel Shipyardconditions

ÅFloodingloads on joints

ÅComfortablesafetymargines

ÅRisk BasedDesign for Fire Safety

ÅHelideck with emergencylanding loads
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Basic Design by DAMEN Gorinchem

ÅPrepared for Production by Airborne and Infracore

ÅJoints Design Developed by Infracore

Featuring:

Å240 mm thick monolitichco-infused keel section

Å200 mm recyclable PET core sandwich bottom

ÅPrefab monolithic inserts around joints

ÅShear ties around joints

ÅAll for one shot infusion

Deck DeflectionHull Deflection

Natural FrequenciesSagging bending moment
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Allowing for production at steel yard

ÅComfortable safety margin on joints, 

ÅNo need for extensive fatigue assessment

Featuring:

ÅOptimising space

ÅDealing with tolerances

ÅLow cost and/or fire retardant core

ÅWith optional outfitting inside panels

ÅFit for assembly at steel yard

ÅShape-locked adhesively bonded joints
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Core shell particle representation

ALBIDUR® VE hull 3.2 developed by Evonik featuring:

ÅLow viscosity for large scale infusion

ÅNo toughener particles lagging behind in infusion

Å7% elongation at break for fracture toughness

Å240 mm monolithic keel section without exothermal burn

Viscosity curve
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6 meter vertical infusion achieved by Airborne

Realising hull shell in single shot with novel Evonikõs resin

Featuring:

ÅRecyclable PET core by Armacell

Å240 mm co-infused monolithic

ÅMonolithic prefab insert parts

ÅShear ties

https://www.youtube.com/watch?v=_a9B8zpqbY0&feature=youtu.be

https://www.youtube.com/watch?v=_a9B8zpqbY0&feature=youtu.be
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Building block approach
Applicability at steel yard 

conditions
Integration of shear ties

Integrated fire safety
Low Scrap rate

Non structural foam
Optional fire retardant foam
Integrated infusion channels

Short Leadtime
Short Infusion time

Low Cost & Low Weight
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Steel yard conditions; 

itõs no clean room

Featuring:

ÅLimited temperature control

ÅDealing with tolerances

ÅFitting parts from two suppliers

Å Industrialised bonding 

procedure

Approved procedure by Bureau 

Veritas
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ÅVideo Assembly
Å https://vimeo.com/440941262/c0a00b0e81

https://vimeo.com/440941262/c0a00b0e81
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ÅVideo Assembly
Å https://vimeo.com/440941262/c0a00b0e81

And Producedat DSNS Steel Yard

https://vimeo.com/440941262/c0a00b0e81
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Multiple impact tests surpassing helicopter emergency 

landing loads are demonstrated on the RAMSSES hull 

shell and its composite helicopter deck.

Å1500 kg, 1, 5 m falling height

ÅMultiple hits on deck and hull

https://vimeo.com/522716506

validation multiple heli emergency design loads 

https://vimeo.com/522716506
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Representing hogging and sagging loads on actual ship

For validation of design and production

ÅDesign load 400 tons achieved successfully!

ÅPost design load up to 800 tons

2 m

8 m

400 * tesla
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Qualitative design, HazID, and actual fire scenarioõs 

Å85 Meter Offshore vessel 

ÅUnrestricted sailing

ÅSOLAS Ch.II-2 Reg.17 & MSC.1/Circ1455

ÅAlternative design

ÅBy Damen

ÅSupported by RISE

ÅMonitored by Bureau Veritas & NMTF

Qualitative design
Pre Contract

Quantitative design
After Contract
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Connecting

Å Fire performance per compartment

Å Passivefire safetymeasures, 

Å Active fire safetymeasures

Å andhuman interventions

1 2 3 4 5 6 7 8 9 10 15 20 30 45 60 65 70

Passive protection 60 min

Passive protection 30 min Time to ignition

Passive protection 15 min Bulging Flashover

FIFI 1

Firefighting                                        

crew present

Alarm and 

first aid
First attack

Success rate 98% 73%

Firefighting                                           

no crew present;                             

automatic detection succesfull 

Alarm First attack

Success rate 37,50%

Firefighting                                           

no crew present in 

compartment;                             

automatic detection fails. Crew 

detect fire from corridor

Alarm First attack

Collapse

Collapse

96%

Time to insulation failure

External offensive + re-entry BA crew
Time to first attack 

Firefighting crew

External offensive + re-entry BA crew

Time to insulation failure Time to ignition

Time to FIFI activation FIFI Activation

Time to insulation failure

Time to first attack 

Firefighting crew

External offensive + re-entry BA crew

75%

Time to first attack 

Firefighting crew
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Consideringspecificfire scenarios, suchas helicopter crash

Possible risks on damaged deck

Å Exposed core

Å Convex helideck

Å Ignition of the superstructure

Å Flame spread on helideck (anti-skid)

Å Toxic fumes



24Final Public Conference

17 November 2021, Nantes, France
24

Fire test for validationof assumptions

ÅSteel reference + Bolidt B2

ÅComposite Panel + Bolidt B3 + Damage

ÅStack of 15 EuroPalletsas fire source

DamadgedHelideck: 

Helideck top coat: 
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Surpassing one hours fire duration; representative for helideck fire
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Easy extinguishable after one hour duration. Thank you all involved!

Å Limited increase in smoke production from the FRP

Å No substantial difference regarding flame spread

Å Unexposed side composite at room temperature

Å Irradiance not likely to ignite superstructure

Å No bulging expected



27Final Public Conference

17 November 2021, Nantes, France
27

Risk based design up to approval in Principle from coupon to full production scale
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Fire

Å A andB ClassDivision

Å Loadbearingor not

Å ResistanceClassDefinition(REI,or EI)

ï R= loadbearingcapacity

ï E= integrity

ï I = insulation

Å Insulation/ Noinsulation
ï Fire-RestrictingMaterials

ï LowFlame-Spread

ï Restrictingignitability

Å Selectionof appropriateFTP-Codetests


