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SUMMARY

Product Lifecycle Management (PLM) is helping the Superyacht Industry to improve projects development and 
production, from project requirements management, preliminary design to detailed engineering and manufacturing 
documentation of structure, systems and interiors. By implementing 3D digital mock-ups and PLM, shipyards can 
accelerate the introduction of new designs and technologies, enabling to make right the first time. It is possible to have a 
permanent access to the project information in a virtual 3D universe making easy to check and validate the impacts of a 
modification on the entire project. This 3D digital mock-up, initiated at the first stage with the naval architecture work, 
is becoming progressively more and more detailed, showing all the components in a virtual assembly where most of the 
interferences and coordination problems are solved prior to the production.

1. INTRODUCTION

With the increase of orders, size and projects complexity, 
it has become necessary for many Superyacht shipyards 
to improve their development processes and tools in 
order to better control schedule, costs, profitability and 
quality.

2. BUSINESS TRANSFORMATION

2.1 THE VIRTUAL PRODUCT REVOLUTION

3D Virtual Products replacing physical prototypes and 
iterative adjustment of assemblies have transformed the 
big industries like automotive or aerospace since the 90s. 
Today, most of the complex manufactured products are 
designed and validated in accurate complete 3D Virtual 
Product, making possible to create, simulate, validate, 
optimize, standardize, parallelize and numerically
produce from numerical programming.

2.2 THE PLM REVOLUTION

The multiplication of product information and data, the 
need of sharing digital mock-up data with engineering or 
part supplier has made necessary to manage this 
information and enable the collaboration with the product 
development ecosystems. This is the role of PLM
(Product Lifecycle Management), allowing the 
management of all product information:

 to keep track of revisions and configurations
 authorizations on project data 
 management of project planning and milestones
 validation process in respect of workflows
 consultation and sharing of project data 

For complex products like ships and Superyachts, the 
number of information and 3D data in the virtual product 

is very high and requires specific capabilities to access 
and manipulate the data efficiently, allowing to access by 
functions, by geographical zones or by disciplines. This 
is made possible with Virtual Product Management 
(VPM), which is part of Dassault Systemes’ PLM 
solution.

2.2 THE ONLINE REVOLUTION

The globalization of business is today a key challenge of 
many industries. The support of real time collaboration 
between projects’ stakeholders distributed on several 
countries and continents is today essential. The new 
PLM2.0 platform makes today possible to access project 
data online, perform design activities in context of large 
3D assemblies and get the global project referential 
synchronized. Design reviews are supported online, 
making an easier and faster decision process for solving 
engineering problems.

2.3 THE LIFELIKE REVOLUTION

The need for better products, that are not only produced 
on time and on cost, but also with better ecological 
impact control and with better performances and better 
user adoption is the current revolution. This is about 
simulating the product virtually at all the stages of its 
cycle: the behaviour on the sea, the manoeuvring, the 
speed and power optimization, the stiffness of the 
structure, the acoustic and vibrations, the smoke 
evacuation, the air conditioning, the systems definition of 
complex mechanism, the ship assembly operations or 
simply the operations of maintenance and crew training 
after the delivery. 
These are some of the most recent capabilities developed 
by Dassault Systemes, using the virtual product and PLM 
data.



3. TRADITIONAL MARINE PROCESSES

3.1 THE LIMITS OF THE 2D REFERENTIAL 

Shipbuilding activity is existing since many centuries, 
but the adoption of the latest standards of product 
development practices and PLM tools is not yet very 
advanced, especially when considering the younger 
Superyachts Industry. 
The traditional marine processes consist in using 2D 
drawings that are completed and enriched during the 
development and from which is extracted the 2D 
manufacturing documentation. However some 
information is usually coming from basic 3D definitions 
(for the hull form or the superstructure shapes), the 
referential remains a 2D document. A lot of the detailed 
engineering is still done in 2D, showing the location of 
equipments and pipes on top of General Arrangement 
drawings. 
However this process has been used to build hundreds of 
boats, it makes the work of assembly long and difficult 
because of the low level of accuracy and reliability of 2D 
information for complex multidiscipline configurations, 
mixing pipes, air conditioning and electricity, in a tight 
space between the structure and the accommodation 
made of luxury furniture. The real multidiscipline 
coordination work is thus made on board, based on 
experience and making very often unpredictable 
problems of space management very costly in time and 
sometimes material waste. 

3.2 BUSINESS PAINS OF TRADITIONAL 
PROCESSES

Unpredictable assembly problems, lack of design 
accuracy forcing to finalize the parts on board, bad 
reliability of design data when the changes are not 
propagated on all drawings or all the views in the 
drawings because done in manual 2D process, these are 
some of the reasons why in many cases the gap between 
the real boat in construction and the theoretical definition 
in 2D becomes so important that the reliable information 
only exist on board.
Once on a project the production has started to take 
initiatives for solving issues not described in engineering 
drawings, it’s difficult to invert that situation later on, 
creating the gap between engineering and production. 
This is making engineering people losing time to check 
information on board and making even more difficult to 
handle the late modifications coming from clients, very 
usual in Superyacht business.  
The impact on the shipyard’s business is the 
impossibility to precisely forecast and control margins 
and projects profitability, placing the shipyards at high 
risk in situation of financial crisis when cash flow control 
is critical. 
The need for improvement is more and more obvious for 
a majority of shipyards and some have already started or 

implemented the business transformation to 3D Virtual 
Product and PLM. 

4. A MODERN MARINE PLM SOLUTION

4.1 THE SHIPBUILDING PROCESS 

When considering the typical ‘design spiral’ of naval 
architecture applied to complex Superyacht projects, we 
understand how important it is to put under control all 
the project information, and to keep track of this  
information and the modifications until the delivery to 
the owner. 
This is the role of the ENOVIA, the PLM backbone of 
Dassault Systemes’ Shibuilding Solution. 
One example of its value is about capturing and 
managing project requirements from the project startup 
until the delivery, allowing for instance to identify at the 
early beginning of the cycle the required components and 
control their availability on due time according to project 
planning which is also managed within the PLM.
As it is exposed in the process chart below, all the 
activities and information of the project are under control 
and made available according to project planning and 
milestones for design and engineering works, project 
management, purchasing, manufacturing preparation and
also for exchanging documentation and validation with
classification societies. 

Dassault Systemes’ Shipbuilding Process Referential

4.2 DESIGN AND ENGINEERING PROCESSES

There is no doubt that a Superyacht is a complex 3D 
product, with a very large amount of equipments, 
complex systems, luxury accommodation that often 
requires complicated technical solutions to enable special 
space configurations and respect high standards of 
comfort and safety. Shapes complexity is also a very 
obvious constraint when we look at the superstructures of 
Superyachts. 



When looking back on the past ten years, we have seen 
this complexity increasing, and this trend will most 
probably accelerate in the future, with additional 
constraints like CO2 emissions and increasing 
expectations of wealthy owners.
With the use of the universally recognized CATIA 
software and its Marine capabilities, Dassault Systemes 
is providing the most advanced design and engineering 
platform pushing away the limits of style and project 
complexity.

CATIA model of a 68m Superyacht (CMN Yachts, France)

4.2 (a) Initial Design with CATIA

However its historical reputation of advanced 3D CAD 
for engineers, CATIA is now widely used for styling and 
design works, thanks to dedicated design modules like 
‘Imagine and Shape’, allowing to create and modify very 
quickly any complex shape, fully and directly  usable for 
downstream processes. 
The recent integration of dynamic real time photo 
rendering, made possible by the democratization of 
advanced graphics computing coming from the video 
games, allows using seamlessly the design model to 
perform realistic rendering that will always be up to date 
with the design model changes.
The design model, rapidly completed with the main 
accessories, hardware and accommodation features -
thanks to the automatic reuse of design principles - can 
be easily shared online using 3dxml format.

Dassault Systemes’ 3dxml viewer (CMN Yachts, France)

4.2 (b) Design optimization with SIMULIA

From the early stage up to the final engineering, it’s of 
major importance to respect rules, verify compliancy to 
standards and optimize the material choices accordingly. 
Applying empiric rules is no more sufficient with the 
increasing complexity of the projects or when using new 
materials and equipments. 
With SIMULIA tools, the most advanced simulations can 
be performed using Finite Elements. Because these tools 
are integrated with the other Dassault Systemes tools, the 
optimization of the design is made easy and quick, 
without transferring data or losing information between 
different systems, keeping track of any change. 
SIMULIA capabilities for the simulation of complex 
dynamic or multi-physic situations allow for example to
verify and optimize the design of superstructures taking 
into account exhaust smoke dispersion during the 
navigation, with various wind forces and directions.
Advanced stiffness simulations of ship structures are also
provided by SIMULIA, using the mesh created directly 
and automatically with metallic structure design module. 
      
4.2 (c) Structure design with CATIA

The hull and superstructure of Superyachts are generally 
done with composite materials up to 40 meters and 
metallic above 40 meters. In some cases, large elements 
of superstructure are made of composite on very big 
yachts or a mix of composite and aluminum. 

CATIA is providing specialized modules that cover 
either shipbuilding metallic structures or composites 
ones. 
The shipbuilding metallic structure process consists in 
creating structural objects (basically plates and stiffeners) 
that are limited each other and within the ship surfaces 
envelope. These limits -also called connections- are 
automatically captured as well as the penetrations, and 
the system is able to automatically apply typical 
standards of slots or end-cuts according to the 
classification society’s requirements.
Once the details are added on the metallic objects, the 
assembly instructions and manufacturing documents like 



nesting and marking data are extracted from the design 
model.
All along this process performed in 3D and 
multidiscipline context, it is possible to extract 
information of weight and center of gravity, material list, 
scantling drawings and also Finite Elements model.

Structure model of a 45 meters (Isonaval, Spain)

The composite module, originally developed for 
aerospace industry, allows designing the composite part 
in 3D and in project context by applying the scantling on 
the geometry. 
From the 3D composite model, it is easy to extract the
plies and manufacturing information, scantling drawings, 
perform finite elements calculations and get 
automatically the internal skin (composite part volume).

4.2 (d) Fluid systems (Piping, HVAC) with CATIA

The routing of pipes and air conditioning is particularly 
complex inside Superyachts, due to the large number of 
equipments and systems to connect, and because the 
space taken by the systems has to be minimized in order 
to maximize the space of accommodation.
The CATIA modules for systems design and routing 
enable the progressive coverage of this process, from the 
requirements and functional definition to the physical 
installation in the 3D virtual model where it is easy to 
coordinate the placement of equipments and lines in the 
context of structure and space reservations of 
accommodation.
The design of the functions with schematics is done in 
2D, with eventually the 2D ship layout in background, 
and the placement of the 3D equipments and lines is 
done according to the schematics with a persistent, 
making possible to keep the consistency between them.

Piping in a 45 meters (Isonaval, Spain)

4.2 (e) Electrical process with CATIA

Electrical installation and cables routing is very often the 
last activity in the entire process and planning, however 
it has an important impact on the space management and 
in the installation scheduling.

CATIA electrical solution is able to link the electrical 
schematics from various sources and the 3D model, 
allowing to route cables inside the cables supports and 
cables trays and showing the connected equipments 
inside the 3D model. The filling of cable trays can be 
easily controlled as well as the manufacturing and 
installation documentation like cable lists, cables length, 
and cables weights.

4.2 (f) Accommodation and furniture design

The process of accommodation and interior design is one 
of the most important for Superyacht considering that 
this is what shipyards mainly sell to their clients: interior 
spaces, style and functionalities.  
From the initial design stage up to the very last assembly 
phases the interior design data will have to be managed 
and updated in order to remain consistent with the other 
disciplines; however at some point in the process the 
space reservations of interiors are usually sent to the 
interior furniture suppliers.

The value of CATIA for interiors starts with the creation 
of the cabins and furniture 3D space reservations at the 
early stage in order to validate the volumes, ergonomy 
and style, perform rendering for customer validation but 
also to refine the weight and center of gravity estimates. 
The space reservation model is also used for the initial 
multidiscipline coordination with structure and systems, 
and the reservations sent to interior manufacturers will be 
managed during the entire project in order to control the 
propagation of modifications.   



Interior design of a Superyacht (Isonaval, Spain)

When using a CATIA specific module for wooden 
furniture detailing and manufacturing, it can be possible 
to automatically propagate a change of the space 
reservation to all the detailed components of the 
furniture. 

Automation of furniture detailing (Cenit Furniture tool)

4.3 OPTIMIZING ASSEMBLY PROCESSES

The ultimate goal of using 3D virtual models for 
Superyachts is to reduce assembly and production costs.   
The anticipation of assembly problems in the 3D Virtual 
Product is easy and the resolution of interferences is 
obviously easier to perform on a computer in a few 
minutes before having started to produce and assemble, 
while it could then take hours or days, generating 
unpredictable costs and overruns when not anticipated 
virtually.
Reducing assembly costs and time is also about pre-
fabrication. Preparing the piping spools or 
accommodation components outside the boat is much 
easier and allows proceeding for installation faster, 
decreasing the problems and difficulties on board.

4.3 (a) Assembly operations simulation and optimization

Assembly sequences simulation and optimization are 
critical in big industries that have implemented the 
Digital Manufacturing since many years. The scheduling 
of assembly sequences, the availability on time of the 

required materials and components linked with ERP 
information, the tooling information or the welding 
robots programming and simulation are all numerically 
defined and simulated. 
Many industrialized shipyards are today simulating the 
cranes usage and availability, trying to avoid bottlenecks, 
managing and optimizing the usage of all the shipyard 
resources like NC machines, robots, cranes or dry docks.
In order to model, manage and simulate all these 
manufacturing processes, Dassault Systemes provides the 
DELMIA Digital Manufacturing tools that operate
directly on the 3D Virtual Product thanks to their 
integration on the same platform, like the other tools 
described before.
These simulation tools can be used very early in the 
design process in order for example to decide the size 
(weight) of the structural blocks depending shipyard 
resources availability several months later.  
  

4.3 (b) Live assembly instructions

Having all the assembly information in 3D, it is very 
easy to extract assembly drawings but it is even easier to 
directly use 3D documentation giving a full 
representation of the objects positioning, with a more 
comprehensive interface.
More and more shipyards having implemented 3D virtual 
model for project development are replacing their 
traditional 2D drawings by 3D instructions produced on 
the fly from a dedicated application called 3DVIA
Composer and printed on demand. 

Example of 3D instructions for structure assembly

5. CONCLUSIONS

When looking at the business benefits of performing 
accurate complete design and anticipate all the 
assemblies with 3D virtual models, when looking at the 
clear benefits of controlling and managing all the project 
information from design to purchasing and production, 
there is no doubt of the strategic value of the business 
transformation to an integrated PLM platform for the 
Superyachts industry. 



However this is a big challenge for most of the shipyards, 
more and more Superyacht industry players are 
successfully performing this transformation with the 
support of Dassault Systemes technology and expertise. 
Step by step implementations are usually the preferred 
way to ensure smooth transitions and adaptation of the 
company processes without taking risks with ongoing 
production. 
Up to now, 18 Superyacht shipyards have adopted 
CATIA Marine Solutions, among the 134 customers 
using this solution for Small Yachts, Large Yachts, 
Workboats as well as Naval Architecture/Marine 
Engineering offices.
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