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RAMSSES WP17 CASE STUDY

Content

« (Case Study Vessel & Project _
» Approach for SOLAS approval (Reg. 17) 'fjr;
» Helicopter fire safety

« BV closing statement



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

RAMSSES WP17 CASE STUDY RAMSSES
Scaling up composites

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

2. Design performed by DSGo & evaluated by Bureau Veritas

3. Novelresin 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
o @evonk 9 civome TNOEH™ ifagdiemm ™™
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RAMSSES WP17 CASE STUDY

RAMSSES WP17 CASE

« 85 Meter Offshore vesselwith less than 60 crewmembers (SP60)

« Unrestricted sailing

« SOLASCh.lII-2Reg.17 & MSC.1/Circ1455

« Alternative design
Supported by RISE
Monitored by Bureau Veritas & NMTF

Table 2 : Applicable requirements for fire safety

Greater than

Between

Less than 500 GT

1000 GT 500 and 1000 GT Unrestricted navigation | Restricted navigation
Steel or aluminium N <60 Part C, Chapter 4 | * NR566 * NR566 * NR566
material =3 Ch 16, Sec 5
N >60 (1) Part C, Chapter4 | » Part C, Chapter4 [ e Part C, Chapter 4 * NR566
) Ch 16, Sec 5 e Ch16,Sec5 e Ch16,Sec5 e Ch16,Sec5
Composite material | N <60 NA (2) * NR566 * NR566 * NR566
* NR566
N>60 (1 NA (2 NA (2 NA (2
$%) b @ S Ch 16, Sec 5

(1) Offshore patrol vessels with more than 200 persons will be subject to special consideration by the Society.
(2) The present Chapter does not include this case (NA = not applicable).
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Approach for WP 17

« IMO HSC CODE
» Allows composites
« Compartment based insulation
* Assumes small ship

« Compartment andrisk-based insulation
« Assumes fastrescue —

 Firezoningfor Unassisted evacuation
« SOLAS

« Large ocean-going ships

« Assumes metal structures

 Division based insulation
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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

 Consequence
« Evacuation

« Ship survival

* Probability

 Time based

» Fire curve vs active measures

Inspired by ANEP 77- Solution 2

Table proposed and agreed upon by design team

Estimated fire surface
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Risk based insulation

4 5| 6|

1] 2|

7| 8] 9| 10| 15|

Passive protection 60 min

Time to insulation failure

Passive protection 30 min

Time to insulation failure

Passive protection 15 min

Time to insulation failure

Bulging

FIFI 1 Time to FIFI activation FIFI Activation
Firefighti Al d [ Time to first attack .
Iretighting ?rm a.\n @e -o |.rs attac First attack External offensive + re-entry BA crew
crew present first aid Firefighting crew
Success rate 98% 73% 96%

Firefighting
no crew present;
automatic detection succesfull

Alarm

Time to first attack
Firefighting crew

First attack

External offensive + re-entry BA crew

Success rate 37,50% 75%

Firefighting

no crew present in Time to first attack : .

compartment; Alarm First attack External offensive + re-entry BA

automatic detection fails. Crew
detect fire from corridor

Firefighting crew




APPROACH FOR SOLAS APPROVAL - DESIGN

Fire Zoning

* Provide a safe platform for at least 3 hours T T ——
Nominal | Design | Wawe Nominal | Design | Wave Nominal | Design | Wave
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Equivalency criteria
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APPROACH FOR SOLAS APPROVAL-CRITERIA RAMSSES
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Eq u I Va.I en Cy C r I ter I a. FORMAL SAFETY ASSESSMENT
MSC 72/16
* Qualitative assessment e : s
* Quantitative assessment Q“
* Risk analysis E | \j‘\‘
P LLAEt <P LLPresc E oo 2 - l‘.‘rv a1

0.00| “Passenger ships constructed on or after 1 July 2010 having length, as defined in regulation
11-1/2.5, of 120 m or more or having three or more main vertical zones shall comply with the

q)l Alt 5 m i n (p 1 PT ES(: ' k x N 0.000 :rt:vi:i::ns of this regulation.”
’ Yoy T 1/n —

® The purpose of this regulation is to provide design criteria for systems required to remain
operational for supporting the orderly evacuation and abandonment of a ship, if the
casualty threshold, as defined in regulation 21.3, is exceeded.

e 3.2 The above systems shall be capable of operation for at least 3 h based on the

* Unassisted evacuation b g vt el it
« Safe platform for at least 3 hours at sea
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HELIDECK FIRE SAFETY

WP 17 demonstrator
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Fire safety analysis on demonstrator

Helic opter cras h Foam monitor Combustible superstructrure

* Capable of reaching the entire deck

Possiblerisks

Infracore deck

* Bolidt B3 System

* 3D reinforced ICC sandwich Panel

€ N @ * Designed according NR600 requirements
-~ * Slightly convex for fuel spillage

= * 6-10 mm GRFP + Coating (vinylester)
==+ PUFoam

* Exposed core

 Convex helideck

—> Anti- Slip layer (PU)

 Ignition of the superstructure

LSA facilities below helideck, Glass reinforced Vinylester
Protected from spillage ' |

* Flame spread on helideck (anti-skid)

‘ > PU foam

 Toxic fumes
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Test 1. Helicopter crash

Multiple impact tests surpassing helicopter
emergency landing loads are demonstrated on the
RAMSSES hull shell and its composite helicopter
deck.

« 1500kg, 1, 5 m falling height
* Multiple hits on deck and hull
* No significant damage

* No penetration of skin

VERI

DAMEN @ .. innovation N
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HELICOPTER FIRE SAFETY (RAMSSES)
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Test 2: Fire Tests

« Steelreference + Bolidt B2
« Composite Panel + Bolidt B3 + Damage

e Stack of 15 EuroPallets as fire source

Fire source of 15 pallets
producing a peak HRR y
of ~3 MW — ST
08 S’ e
I : ..:\_ - z X s :’;' Ny
Heat flux will be (((({ > /f‘
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HELICOPTER FIRE SAFETY (RAMSSES)

CERTIFIED MANUFACTURER‘

T 2. F' T InfraCG?e°|n5|§e’ m— VEMEROE 5@%1
* MARITIME
est Z: Hre lests bolidt Y SE

Surpassing one hours fire duration. Representative for helideck fire.
Easy extinguishable after one hour duration.Thank you all involved! DAMEN



HELICOPTER FIRE SAFETY (RAMSSES)

Test 2: Fire Tests R

Increase in smoke production fromthe FRP

CERNIIED MANUFACTURER )

InfraCore=m)
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No substantial difference regarding flame spread

¢

Unexposed side composite at room temperature bolidt
» Irradiance not likely to ignite superstructure

* No bulging expected
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Conclusions

* 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
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Thank you for your attention
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