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|. FAST TRACK to APPROVAL (RAMSSES)

mAG _Ad 4 & i B

T T T T - \ l/ ______ ~ \ y- - === =====7== = = N
( | [ (RAMmssES) \
Shipyards, (RAMSSES) | ! I : | e !
Engineering 12eAr>>ES> | I : I |
i Risk Analysis Materials ! !
Including Model Tests: Database: | I
| FEM, CFD, Thermo- | I Mechanical properties, | |
[ mechanic, ... | | thermal properties, | |
\ And Demo Case Tests Insulation | [ !
T e e N e - / | |
List of documents \ < _ 4
to be submitted | /g T/ mmemEmmEmmm=m= e
Project Alternative . Final Others
Description: Design: T e (T Drawings Equipments
Drawings, GA... MSC.1/Circ.1455 ‘ Submission Specifications
FAST TRACK to APPROVAL /
Classification oroi Design ) . c _
S roject Review: R etter o onstruction o
. - Val f
Societies Evaluation Structure, Safety, alidation endorsement Survey Certificate
Stability...
Description of the Rules: Incl. Preliminary -
. o Rules and Flag 5 A I Material/Process
i view (BV NR546, NR60O, . esign Approva idati
process NR467...) el B MSC.1/Circ.1455 R
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2. FTA — Damen Application Case (RAMSSES)

mAG _Ad 4 & i B

Project Alternative

Final
Drawings Main Characteristics

o . Materials:
Description: Design: Certificates, tests...
Drawings, GA... MSC.1/Circ.1455 ‘ Submission
Length 86.0 m
FAST TRACK to APPROVAL Beam 15.0 m
Design Depth to main deck 6.0 m
Project Review: sy
Evaluation Structeu‘:;,esva:‘ety, Validation Speed 15 KI'\OtS
Stability...
Crew 59 Persons

| = HULL = MACH
(Class Symbol, Construction mark)
Offshore Patrol Vessel - OPV
(Structural type notation — Service notation)
Unrestricted

(Navigation notation)

X AUT-UMS = SP59
(Additional services features)

= E-LASS Seminar & 2" Workshop of the Maritime Advisory Group (MAG)
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2. FTA — Damen Application Case (RAMSSES)
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Project Alternative A Final
intion: ion: . Drawings Table 1 : Applicable requirements
Desgrlptlon. Des!gn- Certificates, tests... . g
DI C MSC.1/Circ.1455 Submission Item Greater than or equal to 500 GT Less than 500 GT
. Part B * NR566 (3)
. L=2650r90 m (1)
Ship arrangement and hull *  Part C, Chapter 1 (2)
integrity *  NR600 +  NR566 (3)
L <65 90 1
FAST TRACK to APPROVAL S L N
* PartB * PartB
>
. Hull L2650r90m (1) . NR396 (4) * NR396 (4)
a DESIgn L<650r90 m(1) *  NR600 (3) *  NR600 (3)
Project Review: .
. : Validation Stabil *  NR566 «  NR566
Evaluation Structur?t Safety, tability e Ch16, Sec2 e Ch16, Sec?
Stability... it . PartC e NR566 (3)
achinery o Ch16, Sec 3 « Ch16, Sec3
3 Electrical installations and N <60 (5) ¢  PartC +  NR566 (3)
!!"Y automation e PartC e NRS566 (3)
_‘E‘:J N>60 (5) e Ch16, Sec 4 « Ch1e6,Sec4
"';‘-\: Fire protection, detection and extinction *  SeeTab 2 *  SeeTab?2
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 ¢ PartC, Chapter4 | » NR566 * NR566 *  NR566
material - s Ch16, Sec5
N >60 (1) ¢ PartC, Chapter4 |« Part C, Chapter4 |+  Part C, Chapter 4 s NR566
e Ch16,Sech s« Ch16, Sech e Ch16,Sech e« Ch1lb,Secs
Composite material | N <60 NA (2) * NR566 *  MNR566 *  NR566
*  NR566
N N
N =60 (1) A(2) A(2) NA (2) e Ch16, Sec5
(1) Ofishore 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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2. FTA — Damen Application Case

(RAMSSES)

B ASAS A B b pE n

: —
. e T
Project Alternative A Final |
Description: Design: Certifiateerslatefgs DraWingS | Praliminary design preview (4.6)
Drawings, GA... MSC.1/Circ.1455 S Submission !
: nhﬁFlr:IrTl;rﬂu No—1 m‘
FAST TRACK to APPROVAL L Qualitative
o elnion of approval Dasis
| assessment
Maonitoring
. Design
PrOje(.:t Review: Validation Review of analyses
Evaluation Structure, Safety, POV iminary design (4.10)
Stability... ' '
14.11) :
MSC.1/Circ.1455 Guidelines for the approval of alternatives Updte ofspprovaibass [
and equivalents as provided for in various IMO instruments Monioring
* Hull fire safety | e T——
— Ship could stay safely afloat for 3 hours to allow for either I Cefiton ora iremerts ot
return to port, intervention from another ship or evacuation of | _ L
the persons on board. I s ___ Quantitative
|
* Detection System umr—: assessment
® ventilation : Review of approval tests & analysis results [C8
* Fixed firefighting :
. |
* Helicopter deck ;
— Design fire scenarii ! —
Figure 2: Design and Approval Process
E-LASS Seminar & 2" Workshop of the Maritime Advisory Group (MAG)
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2. FTA — Damen Application Case

Project Alternative

Description: Design:
MSC.1/Circ.1455

Drawings, GA...

Final
Drawings

Materials:

Certificates, tests... . .
Submission

Fire testing - IMO FTP Code

FAST TRACK to APPROVAL
) Design
Rieiect Review: Validation
Evaluation Structure, Safety,
Stability...

(RAMSSES)

mAG _Ad 4 & i B

Specimen size:

Non-load bearing fire-resisting
divisions

Bulkheads

Width: 2420 or 3020 mm

Height: 2480 mm

Decks

Width: 2420 mm

* Cone calorimeter test — IMO FTP Code Part 10 Lot
(|SO 5660-| ) Load bearing fire-resisting
divisions
* Cone tools modelling and simulation it
. e e . Height: 3070
* Fire restricting material (FRM) Dotk
Width: 3000 mm
* Small-scale furnace test— IMO FTP Code Part | | Length: 3440-6000 mm
(ISO 834-12/30021)
* Helicopter deck
E-LASS Seminar & 2" Workshop of the Maritime Advisory Group (MAG)
Eg FLJ 55%53. Vigo, Spain 7
O/ Flww oirccuchunne Rules & Regulations, Exploitation; Stéphane Paboeuf, Bureau Veritas M&O



2. FTA — Damen Application Case

Project

Description:
Drawings, GA...

Alternative

Design:
MSC.1/Circ.1455

Materials:

Certificates, tests...

Final
Drawings

Submission

FAST TRACK to APPROVAL

Design

Project T s
Jec Review: Validation
Evaluation Structure, Safety,
Stability...

Mechanical testing

Density

Reinforcement content

Tensile test

Compression

3-point bending

Large scale box

Joining technics

Specification of Samples and Test Results (WP 17)

(RAMSSES)

BASAE A BN by pE b

(namssis)

2 Specification of materials to be tested for WP 17

Table[T gives an overview of the tests to be performed for WP 17. The selection of tests is related to
BV Rule Note NR 546 DT RO1 E, February 2017, Section 11, page 82, Table 1: Material type test. For
reference, a copy of this table is shown in Table[2] Both parts of this table, monolithic and sandwich
are relevant for WP 17.

Table 1: Specification of tests and materials relevant for WP 17, changed items in red

test Dimensions

TestStandard | Com- | Paneltype fibre direction Test result " test | length ‘ width | thick-
pany test | speed ness
immfmin| (mem) | {mm] | fmm)
Density |ERR|
sou831 | AfL mono 3 a 30 30
AcL Skin o a ) 30
icc mono 3 a ) 30
icc Siin o a 30 30
antent in welght (laminates) B
o721 | AR mono | [« | [ 30 | 30 |
e | mons | [ | s ] I
Tensile test (laminates)
150 5275 AEL mono udt (0] Eipnn 543 2 250 | 15405
icc mona ud [0°] E1 iz 5.3 2 250 | 15405
AEL mana ud [90°] Bz, pa1, 73 543 1 250 2540.5
icc mana ud [90°) e | 5o 1 250 | zs=0s
150 14129 AL mono + 1457 (biaxial) Gia, Tian 503 2 50 | 25405
icc mono 14571 (biaxiall [ 543 2 250 | 25405

Try 2-3 samples with close to 2 mm and 2-3 samples with 16 layers before final d

jecision about the thickness.

Aceording to the experience in the lab, we have a good chance that 16 |
These samples could also be used to try the bonding of the tabs!

layers will work for = [45°]

Compression test {laminates)

150 14126 AEL mona ud [0°] Eiopizo oy | 543 | 1505 | 11041 | 1005 | 2+02
icc mono ud (0] 53 1051 | 1005 | 2302
AEL mona ud [90°) 5.3 11051 | 1005 | 2:02
icc mona ud [90°] 53 | 1505 | 1041 | 1005 | 2t02
5 short bea bt (= 100 b =50 Fs
150 14130 AcL mana Shear swrength [0°] I 53 | 1202 | 3041 | 15002 | 3t02
icc mono Shear strength [0°) Toru 53 | 1202 | 2041 | 10402 | 2402
AEL mono Shear strength [90°] 7, Tap 543 | 1202 | 3041 | 15+02 | 3402
icc mono Shear strength [80°] fru 53 | 1202 | 2041 | 10+02 | 2tz
Shear test (modified) X
DIN 53923 icc | sandwich Shear direcrion 1 [sa[ o5 [ 1200 [ 30 | s0
i sandwich Shear direction 2 | 53| o5 | 1200 | 30 | so
AL - Shear direction L not performed
AEL - Shear direction 2 not performed
Adhesive test Icc To be discussed with Fraunhofer
Tensile foam | AEL foam g [ eveo Technical sheet
Compression |  AEL foam . ELEL Technical sheet
am
9

[
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2. FTA — Damen Application Case

Description: Design:
Drawings, GA... MSC.1/Circ.1455

Project Alternative Final REPOSITORY

Materials:

# / Dashboard

Drawings

Certificates, tests...

Submission -_

FAST TRACK to APPROVAL s

Design
Project Review:
Evaluation Structure, Safety,
Stabilit Property Value
Compressive 115.0
REPOSITORY g Q @ (RamssEs) Stiffness 1
# / Materials < Compressive 10.0
Stiffness 2
Materials information (ComprEsatR IZERE
Strength 1
Strength 2
Q Long name  Unidirectional high strength carbon fibre reinforced epoxy. vf=0.6

High strength carbon fibres, epoxy resin, fibre volume fraction = 0.6, FEESTIE D 12 02

> @ Adhesive Specification material form = prepreg laminate
- preeres Shear Stiffness 12~ 4.4
» Cellular Material Facing
= [= Fibre-Reinforced Polymer type Shear Strength 12 95.0
- Manufacturers data (Hexcel). Typical properties of epoxy prepre, .
B Modified Acrylic Marix Notes parract (Hexcel) Typicat prop poxy prepres Tensile Strength 1 2000.0

B Polyester Matrix

Tensile Strength 2 80.0

W vinylester Matrix

« = Epoxy Matrix

Young's Modulus 130.0
1

« 5 Carbon Fibre Reinforced

» B Intermediate Modulus Carbon Fibre

Young's Modulus 9.0

2
w = High Strength Carbon Fibre
o Thermal 1.0
Conductivity
& 0/90 Woven Fabric, vf=0.6
Thermal 0.1

Expansion

https://repository.ramsses.eu/ B

Unit

GPa

GPa

MPa

MPa

no unit
GPa
MPa
MPa
MPa

GPa

GPa

W/mK

pstrain/k

Value type

Typical

Typical

Typical

Typical

Typical
Typical
Typical
Typical
Typical

Typical

Typical

Typical

Typical

(RAMSSES)

BASAE A BN by pE b

My own

documents

Validation I

Reference

Hexcel (2005)

Hexcel (2005)

Hexcel (2005)

Hexcel (2005)

Hexcel (2005)
Hexcel (2005)
Hexcel (2005)
Hexcel (2005)
Hexcel (2005)

Hexcel (2005)

Hexcel (2005)

Hexcel (2005)

Hexcel (2005)

[
=
(&
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2. FTA — Damen Application Case (RAMSSES)

B ASAS A B b pE n

@ Mars Rule 2000 - WP17 4decks.ma2 - Midship - (n°1) BV RULES SELECTED

[ File| View Check Tools Help

Final

Proj Alternativ .
oject ternative Materials:

Certificates, tests...

Drawings Structure
e MARS

— Global scantling

Description: Design:
Drawings, GA... MSC.1/Circ.1455

FAST TRACK to APPROVAL

Project
Evaluation

Design |
Review: Validati |
Structure, Safety, alidation L Sta rBoat

Stability...

— Local scantling -

* Finite Element Model
— Global and local
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2. FTA — Damen Application Case (RAMSSES)

YY'LLY LS

Final

Project Alternative N
Description: Design: Celr\:fi::erslatlft's Drawings Structure
Drawings, GA... MSC.1/Circ.1455 S Submission . o
* Safety coefficients:
— Main stresses: SF=C,.C..C;.C
FAST TRACK to APPROVAL : Vo TR R
— Combined stresses: SFCS =Cq .C, .C;.C,
— — Buckling stresses: SFB 2 Cy,. - Cr.C, . C
Project Review: Validation With:
Evaluation Structure, Safety, .
Stabilty... C,: the ageing effect
Bureau Veritas NR 600 Ch.2-S3.3 (amendment 2018) | Symbol Cp : the composite fabric process and reproducibility of the

Ageing effect factor Cy 1.2 fabrication

Fabrication process [Vacuum Infusion] Cr 1.15 Cg :the type and the direction of the main stresses apply to the

Tensile or compressive stress // to fibre orientation (for UD) Cp 21 fibre of the composite

Tensile or compressive stress 1 to fibre orientation (for UD) Cp 1.25 C| : the type of loads

Shear (for UD) Cr 1.6 Ccs : the combined stress in the layers
[USfforup) 0 1.6 Cauck : the buckling factor of the laminate
G ;

Dynamic sea pressure (bottom slamming), flooding loads, test C, 0.8 e Hull girder ﬂex|bi|ity

loads — Fl (theoritical deflection ) = (M L2/ 10 E ) < 0.3% L

Impact pressure (side shell impact) C, 0.6 (Iength of the Ship)

Structure under global loads (o 1.4

Structure under global and local loads C, 0.8

= 1 E-LASS Seminar & 2" Workshop of the Maritime Advisory Group (MAG)
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2. FTA — Damen Application Case (RAMSSES)

[ ——

Project Alternative

Materials:
Certificates, tests...

Final .
Drawings FII"e
bmissi . . . .
il e MSC/Circ. 1002 - Guidelines on alternative
design and arrangement for fire safety

* SOLAS - Regulation |7

Description: Design:
Drawings, GA... MSC.1/Circ.1455

FAST TRACK to APPROVAL

_ Design — Comparison of a base alternative design and trial
Project Review: Validation alternative design
Evaluation Structure, Safety,
Stability... B ’ lesig

Evaluation of better or worse consequences

Level A: Qualitative assessment —— ’ - :
Evaluation of hazards and likely effects based on supported reasoning. i s
---------- [ -y
| — g K o: /Il
— —
s P
Level B: Consequence assessment = Alternative design f )
= Prescriptive design =
i . ———~
(=]
: /

when plausibly worst scenarios appear

Consequence

—  Definition of 4 levels of assessments

Level C: Reliability assessment ) )
Failure of different safety functions

/ j/

l h « MSC.1/Circ.1574: Interim guidelines for use of

C comemenee Fibre Reinforced Plastic (FRP) Elements within
Ship Structures: Fire Safety issues

probabilities and consequences), accounting for the

i , i - . .
full range of scenarios Rrskcurves\\ (by deﬁnlng the FRP element GS G structure Wh’Ch may

Evaluation of higher or lower probability of different
consequences (failure of different safety functions)

Probability

Level D: Probabilistic risk assessment

—

Evaluation of higher or lower risk (combination of

Probahility

Consequence be removed without compromising the safety of the ship)
= 1 E-LASS Seminar & 2" Workshop of the Maritime Advisory Group (MAG)
Eg r‘J- CEMA Vigo, Spain 12
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2. FTA — Damen Application Case (RAMSSES)
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Identify which category of
division the structure being
replaced with FRP
composite belongs to.

Final
Drawings

Project Alternative

Materials:

Description: Design: Certificates, tests...

Drawings, GA... MSC.1/Circ.1455 Submission -
TS
|C_? Will the structure be load-
| bearing (LB) and contribute
g to global strength (GS)?
<
FAST TRACK to APPROVAL E
@
L
= What are the performance
requirements for the
H structure with regard load
B De5|gn bearing capacity (R),
rolect Review: Validation integrity (E) and insulation
Evaluation Structure, Safety, | | O
Stability...

Fil"e : : E E
I ] [ I A
d A and B CIaSS DiViSion % Will fire resistance be
L

achieved through the use of
insulation?

Non-ins.

Y

— T Ins.

- A

* Resistance Class Definition |~~~ R
— RElorEl 0
* Insulation / No insulation In accordance

— Low Flame-Spread with FTP Code
—  Fire-Restricting Materials

Will the structure have an
exterior surface?

REACTION TO FIRE

What are the performance

LFS requirements with regard to
o FRM (Part5) & LFS RCMs fire growth potential?
(Part 10) RCMs (Part 5) (Restr. ign.)

— Restricting ignitability e T
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2. FTA — Conclusion ([{A%ﬁs)

FA4P AN "N

Project Alternative A Final

Description: DESign: Certificates, test.s... DraWings

Drawings, GA... MSC.1/Circ.1455 Submission
2 years to achieve
FAST TRACK to APPROVAL this objective
— —— ——
. Design
Project Review: Validation
Evaluation Structure, Safety,

The “Fast Track to Approval” is to be:

Introduction of “standard risk scenarios” covering a
* Slmple, range of similar applications to limit extensive
quantitative risk assessments.

 Generic,

* Readable by shipyards, engineering, naval

architects, ... Database of test results and pre-approved solutions is
. Applicable to all RAMSSES demonstrator developed to avoid the necessity of repetitive tests.
Numerical or statistical models that may replace certain
cases. physical testing in future.
= 1 E-LASS Seminar & 2" Workshop of the Maritime Advisory Group (MAG)
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3. Dissemination (RAMSSES)
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* PRADS 2019 « TRA2020

(f N =
2019 —
PRADS =

1
qc;-

i

111111

14th TRIENNIAL

GLYE Rethinking transport

S H ELSI N KI Towards clean and inclusive mobility
27-30 April 2020

¥

i

Practical Design of Ships and Ot Flo

' September 22-26, 2019, PACIFICO Yokoha

-
c
2]
=

©
o
=

A “Fast Track to Appl‘ﬂ\’ﬂl” Process for Innovative Proceedings of 8th Transport Research Arena TRA 2020, April 27-30, 2020, Helsinki, Finland

Maritime Solutions Demonstrating the use of advanced materials and rethinking the
innovation process in shipbuilding — Results of the RAMSSES

Stéphane Paboeuf!, Arnold de Bruijn?, Franz Evegren®, Matthias Krause®, Marcel project
Elenbaas’ . ) y 4
Matthias Krause?, Stéphane Paboeuf®, Arnold de Bruijn®, Marcel ElenbaasY, Dirk
'Bureau Veritas Marine & Offshore, 8 boulevard Albert Einstein, 44323 Nantes, France Biichler®, Patrice Vinot®
Corresponding author: stephane.paboeufi@bureauveritas.com
2 " : “Center of Maritime Technologies e. V. (CMT), Bramfelder Straffe 164, 22305 Hamburg, Germany
N3ether]ands MaritlmerTechnology, BOO[TIPJES 40’ 3011 XB Rﬂuerdam: Netherlands "Bureau Veritas Marine & Offshore, 8 boulevard Albert Einstein, 44323 Nantes (BV), France
RISE Research Institutes of Sweden AB, Brlnellgatal‘l 4, 504 62 Boras, Sweden “Netherlands Maritime Technology, Boompjes 40, 3011 XB Rotterdam (NMT), The Netherlands

4Center of Maritime technology, Bramfelder Stralie 164‘ D-223035 Hamburg’ Germany 4Damen Schelde Naval Shipbuilding, De Willem Ruysstraat 99, 4381 NK Vlissingen (DSNS), The Netherlands

. I . . “BaltiCo GmbH, Biitzower Str. 1d, Hohen Luckow, Germany
SDamen Schelde Naval Shipbuilding, De Willem Ruysstraat 99, 4381 NK Vlissingen, Nether- P e . Y
Naval Group, rue de I'Halbrane, Bouguenais, France
lands
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3. Dissemination (RAMSSES)

T YT

* IMO discussion
— First meeting, 29t May 2019
— Lunch presentation, SDC7, London, February 2020

Wk

SHIP DESIGN & CONSTRUCTION (SDC)

==

* Qualify and FibreShip projects collaboration OUALIFY
— Workshop Qualify, RDM, Rotterdam, 18 June 2019 ST v—

— Workshop, FibreShip, iXblue, La Ciotat, 25t June 2019 FISR=SHIP T
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Disclaimer RAMSSES

RAMSSES receives funding from the European Research Council (ERC) under the
17 European Union’s Horizon 2020 research and innovation programme under grant

S ¢

Furopische agreement n® 723246.

Kommission

* Kk

The information contained herein reflects the views only of the author(s), and the European Union
cannot be held responsible for any use which may be made of the information contained herein.
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