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2. INTEGRATED MODEL REVIEW

Stakeholders
{owner, class, etc)
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SINGLE SOURCE TRUTH BASED ON THE 3D MODEL --—-—I‘I
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" In the early design phase, which includes the development of new design concepts and the basic design T
process around contracts, it is necessary to study a variety of design options targetting improved energy  ...... e St bt

efficiency, weight reduction, improved payload capacity etc. to achieve a competitive design within a
limited design time frame. The process is very complicated because of frequent hull form modifications, l l
compartment arrangement changes etc. Furthermore, when it comes to innovative designs such as

vessels applying new fuels, many uncertainties make it more challenging to make decisions with .
confidence. n _

e B

CEATUTENT P e 1

Exchanging leecback on the same plationm

Dufiting
' i ' '
Hull form Pl':{::t STructure Outfitting
desi e desi
Reducing Detail Design and Construction Work Content r“m e ¥ i E“." “"‘E"“
Collnhnrau\-nlﬁingle Maodel Design Platform for Ships of Tomorrew by Cost-Effective Decisions in|Early-Stage Naval Ship g.“pg.-.| CEDL et crability et FEM. ot i

Takayashi Masul, NAPA Japan Lid.. Kobe/Japan, tikayoshi masuia rnaga. fi Fobert . Knane, Jr.," Laursni Deschamps, " and Sievn Maguim' {ramiarional Jaurral o Incerathes Deikgn aad Manafactung (DA
Tapio Seppild, NAPA Lid , Helsindu Finland, apio seopalaceanaps i P, L o A i, e ) 317 iy L 10T 0B TH06 1 ok '

C BT e (S @ TOT, Asnapods, TR A

Myeong-lo Som, NAPA Lud.. Helsinki Finland, myeong-jo sonfs napa, i e :..,,M,._W.. bl 158 Sarsan . { o TWTA LI} Linod Nirgeicrt
Janne Huotari, MAPA Lid, HelsinkiFinland, janne. hotarigenagee.. 0 4 SHIF b

Lintegrated ship design: dn innovative methodological approach

enabled by new generation computer tools

Standalone Intelligent General Arrangement Toaol furIHulistic Basic Nesign

Shapbuilding 3D CAD Tools as an Integrated Soliton from
Madaling Flarean, CADMATIC, (_':rnmr.gcn The Metherdands, madalima e i cadmatic com { '|H1|'|':[ tor Prrowfact
Verdniea Alonso de los Ries, CADMATIC, Madrnid Spain, verenica.alonsoir cadmatic.com
Juan Priete, CADMATIC. Groningen The Netherlands, |wan.pricioi@cadiatio com
Ludmila Seppiki, CADMATIC, Tusko/Finland, luduula sepgeslicamlnetic oo - 4 =00

Ubaldo s Monaca' . Serena Bertagna' 7 . Alberto Maring' O - Wittorio Bucci'

Recsvedd: 31 Wy 2619, Acoapred: 19 Sepoemiber 119
© Speinges etk Francs SAL par of Sprieger Ramee 2019

s frrvpactilod cng 100 25000 HERGA 2220 Jairme Péwry- brbzmimer
Rodrign P Mgl




2. INTEGRATED MODEL REVIEW

SINGLE SOURCE TRUTH BASED ON THE 3D MODEL IN MARIC
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DESIGN ACTIVITIES

C
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» Respond to needs of customers
« Express design intent
» Take the lead in the implementation of integration

 Early identification of design risks

design phase

* Reduce the cost of communication with stakeholders P

» Reduce the workload of the structure during the detalil




2. INTEGRATED MODEL REVIEW .

SINGLE SOURCE TRUTH BASED ON THE 3D MODEL IN MARIC
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DESIGN ACTIVITIES
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* A more comprehensive model

» Less drawings

* Good design results based on rules driven design tools

 Reliability of CAE models on consistency with design

» Tight approval schedule based on reasonable
decomposition

« Fast closed comments based on less misunderstanding




2. INTEGRATED MODEL REVIEW = o S
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TYPICAL INTEGRATED DESIGN REVIEW SCENARIO
SAFT REGULATION REFERENCE FOR
VERIFICATION it 3D APPROVAL

RETROFIT ASSESMENT HAZARDOUS ANALYS
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2. INTEGRATED MODEL REVIEW __ —u“*i—ﬂ_
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CONVERGENCE KEY ISSUES: DATA EXCHANGE FOR INTEGRATED MODEL

INTEGRATED MODEL

STRUCTURAL OBJECTS <l L. | NON-STRUCTURAL OBJECTS
CURRENT OCX SCHEMA EXTEND OCX SCHEMA
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3. EXTEND OCX SCHEMA

Understanding of heterogeneous software interoperability

To establish the mapping relationship between two different expressions describing the same design object.

COMMON SYNTAX FORMAT

[

[
ﬁ’ﬂﬂ i mnuntic)ﬁj
A
i

—ie
PSRL syntax ]

.

"

Product Semantic Representation Language

— SEMAntic mappings

——= [low of translation

(PSRL)

L. Patil D. Dutta R. Sriram. Ontology-Based Exchange of Product Data
Semantics. IEEE Transactions on Automation Science and Engineering,

2(3):213225, 2005.

COMMON SEMANTICS SCHEMA
"l ™

B CRAESES

Input file(s) as
templates

oC

Variable Pre-
Geometry processing

Output file(s)
as templates

Software
Connectio

Post- Optimization &
n processing Assessment

3

1. Write instance(s)

3. Read data from

lcn‘ input file(s)

Input file(s)

|
2. Trigger tool
execution

Simulation
(run in batch-mode)

output rile(sll

Output file(s)

A holistic approach to ship design[M]. New York, NY: Springer Berlin Heidelberg, 2019.



3. EXTEND OCX SCHEMA

Implementation path applicable to MARIC startup

MARIC (CATIA) Developed BY MARIC

Lightweight model exchange

Cedigner

Modeling mechanism - V. ‘l
What Why How f ¥
E =
X ™
+ Geometry = Requirements » Approval BDEXPERIEMCE 1
= Faatures = Functions s Change
& = Material « Constraints management
&  «Topology = Relationships * Inspection :
L] T&Eling 'E-;
= Maintenance E
k y =i _J'J E
|I ll.l 1 -r:
W i, \f ‘;
lightweight
geormetry {external references or

S Exard-off ANNOTALOHS) ASTRUP, O.C.(2017) A Model Based Definition for Shipbuilding. DNV 2017-0413, Oslo Norway




3. EXTEND OCX SCHEMA

|dentify verification information beyond geometry

.-. 'l-‘
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» Defined the inclusion of 3D model review information with attached PDF, not overly pursuing full 3D

Review the checklist

3D model contains as much
comprehensive component
design information as possible.

For layout & technology, 2D
PDF are used as support
materials




3. EXTEND OCX SCHEMA

Decomposing information in CATIA
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3. EXTEND OCX SCHEMA

Create new special schema

« DNV extended the existing OCX schema based on the negotiation f_l#m )
results and the sample XML submitted by MARIC. Ty

» A special schema on rudder design has been established f xR Nadowue, )

e Veinal 1 (8T .-,.-._- = = e = i £ | e

R ey S

STRUCTURE OCX SCHEMA ey
:'-—|7'—pm.ﬂm.uma
--!wu-qumﬂ'@

HE—E—— :
Her nboeaieety

- o B DESIGNER'S PROPOSAL I et
i - - RUDDER OCX SCHEMA




3. EXTEND OCX SCHEMA

In-house development .

® SN

(= =i ==~

Based on the built-in knowledge engineering language EKL of
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3. EXTEND OCX SCHEMA i._ ; /—
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3. EXTEND OCX SCHEMA
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3. OCX IN DESIGN PROCESS The position of 3 approval in the rudder design pracess. -
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4. SUMMARY

CONTRIBUTION OF RUDDER 3D APPROVAL

CONCLUSON1: Extend OCX schema based on consensus between designer and surveyor
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4. SUMMARY

CONTRIBUTION OF RUDDER 3D APPROVAL
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B More focus on the
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constraints of the
software vendor.
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Basic design
Detail design

Structural components

Non-Structural
Space allocation
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Outfitting

General information

Figure 14 Light weight models with multi-layered snnatations [T3]
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Enhance the usability of the OCX validator to
assist customers in conducting independent
verifications.

Strengthen support for the STEP/XML format to
mitigate the impact of geometric complexity on
OCX descriptions.

. Accelerate the expansion of support for non-
structured object types.
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