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MARIC  INTRODUCTION 
B R I E F I N T R O D U C T I O N

• CHEMICAL
• HANDY
• MR
• PANAMAX
• AFRAMAX
• SUEZMAX
• VLCC

• FEEDER 
• MEDIUM 
• LARGE 
• ULTRA 

LARGE 

• RESEARCH VESSEL
• ICEBREAKER
• PUBLIC AFFAIR 

VESSEL
• HIGH SPEED CRAFT

• LPGC/MGC/VLGC/VLAC
• LEGC/VLEC/ULEC
• LNG CARRIER
• LCO2 CARRIER
• H2 CARRIER
• BUNKERING VESSEL
• OFFSHORE (FLNG/FSRU)

• RO-RO
• PCC/PCTC
• CRUISE SHIP
• PASSENGER SHIP
• TRAIN FERRY
• PASSENGER/CAR 

FERRY
• HEAVY LOAD CARRIER

• HANDYMAX
• KAMSARMAX
• CAPESIZE
• NEWCASTLEMAX
• VLOC



1. MARIC INTRODUCTION

• The first design institute of merchant ships and offshore engineering in China.

• Subsidiary of China State Shipbuilding Corp (CSSC) 

• Member of the International Ship Structure Committee (ISSC)

• Member of the International Towing Tank Committee (ITTC)

• Education and Research Program for Master and PHD in Marine Structure and Hydrodynamics

MERCHANT RESEARCH INSTITUTE OF CHINA(MARIC)



C H A L L E N G E S F A C E D
INTEGRATED MODEL REVIEW



INTEGRATED SHIP DESIGN TO INCREASE CERTAINTY

AS IS TO BE

S. Harries, F. Tillig, M. Wilken, G. Lloyd, and G. Zaraphonitis, ‘An Integrated 
Approach for Simulation in the Early Ship Design of a Tanker’, 

U. La Monaca, S. Bertagna, A. Marinò, and V. Bucci, ‘Integrated ship design: 
an innovative methodological approach enabled by new generation computer 
tools’, Int J Interact Des Manuf, vol. 14, no. 1, pp. 59–76, Mar. 2020

CHALLENGE TO DESIGN OFFICE

SHORTER 
SCHEDULE

HIGHER 
COMPLEXITY

STRICTER 
RULES

RICHER 
NEEDS

2. INTEGRATED MODEL REVIEW



SINGLE SOURCE TRUTH BASED ON THE 3D MODEL

In the early design phase, which includes the development of new design concepts and the basic design
process around contracts, it is necessary to study a variety of design options targetting improved energy
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,
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.

”

”

2. INTEGRATED MODEL REVIEW



SINGLE SOURCE TRUTH BASED ON THE 3D MODEL IN MARIC

DESIGN ACTIVITIES

Concept Integrated Detail Approval

• Respond to needs of customers
• Express design intent
• Take the lead in the implementation of integration
• Reduce the cost of communication with stakeholders
• Early identification of design risks
• Reduce the workload of the structure during the detail

design phase

2. INTEGRATED MODEL REVIEW



• 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

DESIGN ACTIVITIES

Concept Integrated Detail Approval

SINGLE SOURCE TRUTH BASED ON THE 3D MODEL IN MARIC

2. INTEGRATED MODEL REVIEW



2. INTEGRATED MODEL REVIEW

RETROFIT ASSESMENT 

SAFT REGULATION 
VERIFICATION

TYPICAL INTEGRATED DESIGN REVIEW SCENARIO

HAZARDOUS ANALYSIS

REFERENCE FOR 
3D APPROVAL



CONVERGENCE KEY ISSUES:

2. INTEGRATED MODEL REVIEW

INTEGRATED MODEL 

STRUCTURAL OBJECTS NON-STRUCTURAL OBJECTS

CURRENT OCX SCHEMA EXTEND OCX SCHEMA√

DATA EXCHANGE FOR INTEGRATED MODEL



EXTEND OCX SCHEMA
BASED ON CURRENT FRAMEWORK

START WITH A SIMPLE DESIGN  



L. Patil D. Dutta R. Sriram. Ontology-Based Exchange of Product Data
Semantics. IEEE Transactions on Automation Science and Engineering,
2(3):213225, 2005.

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

COMMON SEMANTICS

Understanding of heterogeneous software interoperability

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

SCHEMA COMMON SYNTAX FORMAT

3. EXTEND OCX SCHEMA



MARIC（CATIA）

DNV

Developed BY MARIC

HIERARCHICAL DESIGN

Modeling mechanism

STP XML

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

Implementation path applicable to MARIC startup

3. EXTEND OCX SCHEMA



• Defined the inclusion of 3D model review information with attached PDF, not overly pursuing full 3D

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

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

Review the checklist 

3. EXTEND OCX SCHEMA

Identify verification information beyond geometry



=> STP

Access key information

• MARIC adjusted the model architecture 
based on the consultation results

HIERARCHICAL DESIGN

DESIGN FEATURE 

=> XML

3. EXTEND OCX SCHEMA

Decomposing information in CATIA



• DNV extended the existing OCX schema based on the negotiation 
results and the sample XML submitted by MARIC. 

• A special schema on rudder design has been established

STRUCTURE OCX SCHEMA

RUDDER OCX SCHEMA 

DESIGNER’S PROPOSAL

3. EXTEND OCX SCHEMA

Create new special schema



• Based on the built-in knowledge engineering language EKL of 
CATIA, the design information output xml file is obtained.

• Low cost and agile development.

XMLMARIC MODEL

3. EXTEND OCX SCHEMA

In-house development 



X

Process of 3DMBA

PAVING THE WAY FOR 3D MODEL-
BASED CLASS APPROVAL. DNV 2023

Upload OCX and pdf

Comments from surveyor

3. EXTEND OCX SCHEMA

Upload the OCX file



X3. EXTEND OCX SCHEMA

Model in the seasam insight viewer



Physical 
Design

3. OCX IN DESIGN PROCESS

Rudder Design Process

Rudder Layout

• Maneuverability 

Verification

Ship Type

• Turnability
• Appendage 

Resistance

• Strength
• Direction stability

• Steering engine
• Hull
• Propeller

Performance

F

R

L

P

The position of 3D approval in the rudder design process

Drawings 

Bill of material
Design Calculation

Virtual 
prototype 

Verification

Integration 

CFD 

FEM 

Regulation 
Calculation 

Validation Sea trial

OCX 



SUMMARY & FUTURE PROSPECT
R E A D Y F O R M O R E S C E N A R I O S



4. SUMMARY

CONTRIBUTION OF RUDDER 3D APPROVAL

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

STEP + XML

CONCLUSON2: STEP with XML is a cost-effective and straightforward 
technical approach for extracting data from CAD systems. 



4. SUMMARY

CONTRIBUTION OF RUDDER 3D APPROVAL

Description of 
geometry based 
on OCX

Subject to the 
constraints of the 
software vendor.

More focus on the 
expression of 
design information

The file content is greatly simplified by external 
reference STEP files.



Challenge

• Outfitting's representation 
• Review mode for layout

NEXT STEP

4. FUTURE RESPECTS

Non-structural components ?
• Handrails
• Ladders and covers
• Eye plates
• Lashing Rod stack



NEXT STEP

4. FUTURE RESPECTS

n Structural components 
n Non-Structural
• Space allocation 
• Equipment 
• Outfitting
• General information

n Basic design
n Detail design

1. Enhance the usability of the OCX validator to 
assist customers in conducting independent 
verifications.

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

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