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Full Ship Fire Safety Analysis
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• Helicopter fire safety
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https://www.youtube.com/watch?v=TGAAoRQ9Lpw


Scaling up composites 
1. Requirements for 85 meters hull set by Damen Naval & DSGo

2. Design performed by DSGo & evaluated by Bureau Veritas

3. Novel resin developed by Evonik

4. Infusion process developed by Airborne and Infracore

5. 6 meter hull shell infused by Airborne,

6. 6 meter vertical infusion achieved by Infracore

7. Joints developed by Infracore and to be tested by TNO

8. Fire Safety with Damen Naval , NMTF, Bureau Veritas and Rise 

9. Validation testing defined by TNO 8 meter long box

10. Test setup and assembly rig produced by Damen Naval 

11. Assembly being prepared by Infracore and Damen Naval 
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RAMSSES WP17 CASE
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• 85 Meter Offshore vessel with less than 60 crewmembers (SP60)

• Unrestricted sailing

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

• Alternative design

• Supported by RISE

• Monitored by Bureau Veritas & NMTF

I   HULL  MACH, Offshore Patrol Vessel – OPV, 

Unrestricted AUT-UMS   SP 60

https://www.youtube.com/watch?v=TGAAoRQ9Lpw


Approach for WP 17
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• IMO HSC CODE

• Allows composites

• Compartment based insulation

• Assumes small ship

• Assumes fast rescue

• SOLAS

• Large ocean-going ships

• Assumes metal structures

• Division based insulation

• Compartment and risk-based insulation

• Fire zoning for Unassisted evacuation



Risk based insulation

• Inspired by ANEP 77- Solution 2

• Table proposed and agreed upon by design team

• Consequence

• Evacuation 

• Ship survival

• Probability

• Time based

• Fire curve vs active measures
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Risk based insulation
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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



Fire Zoning
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• Provide a safe platform for at least 3 hours



Equivalency criteria
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Equivalency criteria
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• Qualitative assessment

• Quantitative assessment

• Risk analysis 

• Unassisted evacuation

• Safe platform for at least 3 hours at sea



WP 17 demonstrator

H E LI DECK F I R E S A FETY
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Fire safety analysis on demonstrator
Helicopter crash

Possible risks

• Exposed core

• Convex helideck

• Ignition of the superstructure

• Flame spread on helideck (anti-skid)

• Toxic fumes
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Test 1: Helicopter crash

H E L I C O PT ER  F I R E  S AF E T Y

15

Multiple impact tests surpassing helicopter 

emergency landing loads are demonstrated on the 

RAMSSES hull shell and its composite helicopter 

deck.

• 1500 kg, 1, 5 m falling height

• Multiple hits on deck and hull

• No significant damage 

• No penetration of skin



Test 2: Fire Tests
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• Steel reference + Bolidt B2

• Composite Panel + Bolidt B3 + Damage

• Stack of 15 EuroPallets as fire source



Test 2: Fire Tests
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Surpassing one hours fire duration. Representative for helideck fire.

Easy extinguishable after one hour duration. Thank you all involved!



Test 2: Fire Tests
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• Increase in smoke production from the FRP

• No substantial difference regarding flame spread

• Unexposed side composite at room temperature

• Irradiance not likely to ignite superstructure

• No bulging expected



Conclusions
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• Full composite ship fire safety

• Comprehensive method for fire safety for full composite ship

• Local and global analysis

• Combining active and passive methods

• Time based approach

• Fire scenario on Ramsses Demonstrator



Thank you for your attention
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