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Our panel of experts at Dassault Systèmes share insights and proven strategies in managing the
complexity of shipbuilding more efficiently, from concept all the way to delivery:

Shape the Masterpiece:
Concept Development
and Design
Systems Engineering
3D Simulation for
Design Validation

Digital Continuity

Put the Masterpiece into
Motion: Manufacturing
Planning and Production
Management

Alexandre TEW KAÏ

Jack COFER

Christophe LECAPITAINE

François MATHIEU

Marine & Offshore Strategy and
Senior Business Consultant

SIMULIA Senior Industry
Solutions Manager,
Industry Applications

Marine & Offshore Industry
Solution Experience Director

Marine & Offshore Industry
Business Consultant Director
for Asia

Optimized Planning
and Scheduling

Jack supports sales enablement
activities for the Marine &
Offshore industry at Dassault
Systèmes. He has over 40
years’ experience in the design
and optimization of industrial
equipment and turbomachinery
for ship propulsion and power
generation.

Christophe defines the
industry’s manufacturing
strategy at Dassault Systèmes.
With over 19 years’ experience
in shipbuilding product
innovation, he is instrumental
in delivering a seamless digital
shipyard platform to customers.

François currently leads the
continuous development of the
3DEXPERIENCE® platform for
the Asian marine and offshore
market. He joined Dassault
Systèmes in 2004, taking
charge of business development
for small and medium
shipbuilders.

Manufacturing
Automation

Alexandre began his career at
Dassault Systèmes in 2001
as a shipbuilding application
engineer. Today, he is an expert
and thought leader in the
marine and offshore business,
particularly in engineering and
digital transformation.
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NAVIGATE THE DEEPENING
COMPLEXITY OF SHIPBUILDING
Ships are among the most complex
machines ever built, with thousands of
parts and assemblies. Every discipline,
supplier and stakeholder has the potential
to add value or create chaos.
Ships are designed to be majestic
masterpieces at sea, but this only happens
when shipbuilders are able to stay on top
of things and ensure tight control over the
entire process, from concept to delivery.
These are major hurdles to clear.
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Until today, many shipbuilders still get by with the help of
Excel spreadsheets as well as lists and 2D drawings printed
on paper. Production teams manage warehouses with tools
that were developed over a decade ago. Shipbuilders also
address production issues inefficiently – they often rack up
a significant amount of additional work hours, going beyond
the agreed project timeline and incurring massive extra costs.
In the past, this approach may have been acceptable, but
today’s environment is less forgiving.

"Particularly in Asia, ship prices are dropping while
quality is increasing," says François Mathieu, adding,
"There is intense competition and the shipbuilders
that are limited by the way they work will not
survive."
In Asia, China takes the lead in compensated gross tonnage
(CGT) delivery, capturing 35% of the market share. This is
followed by Korea and Japan; after which, only then does the
European Union make the list.1

The navy, commercial, offshore, yacht and cruise ship segments
see a particularly increased demand for more complex vessels,
either bigger, smaller, customized or equipped with high-tech
systems. Customers are asking for higher sophistication, but
how have shipbuilders been responding?
"European shipyards are some of the most mature in the
market, in terms of adopting advanced engineering processes,
particularly in naval vessels. They have been adopting
advanced processes and accurate 3D definition for the past
20 years," says François. "These builders are now looking
for more standardized, integrated software for efficient
management of information. They aim to simplify their IT
landscape, reduce cost of ownership and benefit from more
flexible and innovative tools."
François continues, "China, meanwhile, has launched a
major initiative to modernize and digitalize their leading
shipyards and design institutes. Their current implementation
of advanced design and production processes is the fastest
compared to other regions."
"You witness different levels of maturity across different
regions and companies," says Alexandre Tew Kaï. "Some are
highly advanced in managing the product lifecycle of ships,
whereas others are still very traditional. I think, overall, the
adoption rate of digital technologies has been low in the
industry, but shipbuilders are now putting in more serious
consideration in order to be future-proof."
Source: [1] Christian Steidl, Laurent Daniel and Cenk Yildiran; Shipbuilding Market Developments
Q2 2018 [OECD, 2018]
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Driven by regulation and economics, shipbuilders must now
find modern solutions to modern challenges. These challenges
include:
• Pressure by customers to reduce the total cost of ownership
• Globalization of manufacturing and supply chains
• Fixed price and delivery contracts
• Compliance with quality standards as well as environmental
and safety regulations
In response, this means that shipbuilders need to:
• Produce higher value ships, faster and more economically
• Ensure effective collaboration and careful coordination 		
across a global ecosystem
• Establish a strong link between design and production to 		
minimize delays and costly rework during manufacturing
• Rely on a system that automatically incorporates key 		
regulations and rules

"To me, digitalization is when all disciplines within a shipyard
and its ecosystem work together on one business platform,"
says Christophe Lecapitaine. "The platform should serve as a
single source of information throughout the lifecycle of the
ship, from concept to delivery to maintenance and repair."

"Shipbuilders need to understand the value of
tracing everything back to one accurate source
of information, along with linking design and
manufacturing processes for end-to-end efficiency,"
says François. "That’s what it takes to deliver
a masterpiece on time while fulfilling contract
requirements."
Alexandre agrees, saying, "If shipbuilders don't transform
now, they will clearly lose their competitiveness. They gain
two benefits from using a single business platform. First, the
ability to innovate and create new types of ships to meet new
demands. Secondly, the efficiency and quality of the work
done, as well as the ability to reduce time to market."
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The advantages of a true digital transformation
cannot be understated, especially in today’s
business landscape, where complexity is on the
rise and industry players need to step up their
game. When a shipbuilder rethinks the way
its entire organization operates and shifts to
a single business platform, that’s when it can
achieve dramatic efficiency gains – through
smarter engineering, production and supply chain
management.
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"Current ship design practices have come a long way, but
many of them are still behind other industries such as
aerospace and automotive," says Jack Cofer.

Digital Continuity

Alexandre concurs, saying, "We are still many years behind,
but I believe that the jump in the shipbuilding industry in the
next five or 10 years will be bigger compared to the leap of
progress that aerospace and automotive industries had in
the past."
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How can shipbuilders begin their journey of conquering
complexity and delivering true masterpieces more efficiently
and with greater confidence?
Read on to discover improved ways of working in the
two major areas of shipbuilding: concept development
and design, and manufacturing planning and production
management.
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SHAPE THE MASTERPIECE:
CONCEPT DEVELOPMENT
AND DESIGN
"The use of digital technologies in
concept development and design can
save shipbuilders 15-20% in terms of
time and cost," says Alexandre.
To achieve the best outcome in
concept development and design,
these capabilities are crucial: systems
engineering, 3D simulation for design
validation and digital continuity.
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SYSTEMS ENGINEERING
"Ships need to be understood as a huge set of
complex systems. And there needs to be a central
system for these systems," says Alexandre. "For a
long time, ships were likened to steel structures
with varying load capacities. Today, that is no
longer the case."
The complexity of ship design can be seen in the level
of interconnectedness between the vessel's software
and electronic components, which need to be integrated
at the design stage to ensure manufacturability and
smooth production.
Interaction between systems is especially vital for naval
ships. The systems (combat, communication, propulsion
and steering) have become more and more interconnected
and interdependent. Keeping them compliant with mission
requirements and equipment specifications requires
managing a system of systems.
Additionally, the more systems a ship has, the more
components need to be integrated within the limited space
of the vessel. This is a key issue with complex ships – they
require good coordination especially during:
• design optimization
• manufacturing when there are plenty of assembly constraints
• operations, for the purpose of maintainability

"Apart from the complexity of space management, the
extensive integration of equipment in a ship creates challenges
to manage vessel weight and stability accurately. This is
essential to ensure the ship performs according to the owner's
specifications," François explains.
Another major challenge for shipbuilders today is to maintain
traceability across all the various disciplines involved. A
robust, integrated requirement management system with full
traceability enables shipbuilders to easily monitor adherence
to customer requirements and compliance to classification
rules for faster and more effective design validation and
certification. Requirement information must be integrated
into the design process and progress tracked from the
requirements to the functional, logical and physical design.
"A business platform like the 3DEXPERIENCE platform
enhances processes to ensure full traceability from the initial
to detailed design. It minimizes errors that will be propagated
from the conceptualization and design phase to manufacturing
and even operations," says Alexandre.
Through the 3DEXPERIENCE platform, Dassault Systèmes
delivers a unique, open and extensible platform for systems
engineering – one that fully integrates the cross-discipline
design, simulation, verification and production needed for
delivering a complex vessel. It enables shipbuilders to better
manage changes in requirements while utilizing a unified,
performance-based approach that reduces the overall cost of
system and product development.
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To manage the complexity at the point of conceptualization
and design, shipbuilders need the ability to simulate and
analyze multiple alternatives before the design is finalized.
Doing this early in the design process is a safe and costeffective way to ensure overall design integrity and
manufacturability before production.

"Simulation can play a major role in promoting
innovation, solving design challenges, saving
time and expenses, and ensuring that all design
requirements satisfy both ship owners and
classification societies," says Jack.
Ships operate in a complex, multi-physics environment that
involves the water contacting the hull, the water surface,
the sea state and weather conditions such as wind and
temperature. The hull structure, internal structure, propulsion
system, cargo and other equipment in the ship are subject to
a wide variety of loading conditions.

Shipbuilders are also required to limit the ship's
environmental impact. Emissions, underwater vibration, cargo
spills and the impact of retrofitting or dismantling the ship all
have to be considered.
But that’s not all. The ship must operate safely to protect the
crew and be able to survive a variety of adverse conditions,
such as storms and hull breaches.
Adding to the complexity is the limited window for defining
the hull and superstructure plans. In many cases, the multiple
engineering departments involved will work on these plans
in silos, with little communication between them as they
focus on their own technical areas. Coordination between
disciplines suffers, which then becomes a barrier to
multi-disciplinary design.
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This is where the 3DEXPERIENCE platform can help. It allows
engineering teams to collaborate on a single project and test
design options in real time. Advanced 3D simulation ensures
that the best design is selected by assessing the ship and its
behavior in a holistic manner. Cross-discipline interference
checking, structural and systems analysis, weight analysis,
penetration management, early space reservation and material
take-off can be performed early in the process to ensure
design integrity and product quality.
Jack says, "Our vision is to integrate all the different aspects of
ship design into one platform. This eliminates silos and makes
the whole process seamless and more efficient."
Alexandre adds, "Our customers like the fact that they can
smoothly transition from 3D design to model simulation
without having to convert files. They are able to feed the
results of the simulation back into the 3D design too. The
more iterations run between design and simulation in this
phase, the closer shipbuilders get to a high-quality product."
The goal is to optimize the design based on a certain set of
requirements, so that the ship owner receives a product that
performs according to expectations.

Christophe elaborates on this point, saying, "Simulation
ensures alignment with design priorities as well as
manufacturability. During the contract definition, we
determine the build volumes and simulate them to establish
the optimized way of assembling and putting everything
together. The engineering teams then follow the build
strategy."
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"Without simulation, shipbuilders cannot run all
the iterations necessary to optimize the design,"
says Alexandre. "Simulation helps them achieve
more in the fixed time that they have. They can
explore, test and validate more possibilities."
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DIGITAL CONTINUITY

3D Simulation for
Design Validation

"With full digital continuity, you’ll be more
confident about delivering a true masterpiece
to the ship owner," says Alexandre.

"This promotes a more efficient bidding process and
the ability to handle the build strategy this early allows
shipbuilders to define an optimized block decomposition."

Digital continuity that’s powered by the 3DEXPERIENCE
platform ensures consistency throughout the development
process, from requirements to basic and detailed design to
manufacturing.

Digital continuity enables shipbuilders to mitigate risks and
minimize issues during manufacturing. More than that,
shipbuilders can capitalize on knowledge and know-how from
previous projects to better predict resource allocation and
timelines for future projects.

This benefits shipbuilders at the forefront, like Meyer Werft.
The 3DEXPERIENCE platform enables the leading cruise ship
builder to address complex product development and process
requirements in order to fulfil the highest technical demands
of its customers worldwide.
François says, "Direct access of equipment specification
within the same platform allows the procurement department
to better anticipate and manage interactions with suppliers at
an earlier part of the development cycle.
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As ships become more complex, it’s even more important to
be able to reuse designs that have been validated, eliminating
the need for shipbuilders to start from scratch. The bigger
benefit comes from better profitability, as design reuse
reduces the amount of work and improves efficiency for the
next project.
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This is certainly the case for Damen Shipyards Group, whose
shipbuilding portfolio is becoming increasingly complex in
a bid to satisfy market demand for customized vessels. In
response, the company has selected the 3DEXPERIENCE
platform to enable the capture and reuse of existing data
across its engineering offices, shipbuilding sites and suppliers
as well as handle design changes swiftly.

The 3DEXPERIENCE twin plays a major role in
driving digital continuity in manufacturing and
ship operations – it is the source of information
for all of the different activities and systems
involved in the ship's product lifecycle.

"The ship consists of many different domains – structure,
piping, cabling, accommodation, architecture and so on.
The coordination of these domains is challenging, even
more so with highly complex vessels such as submarines.
The 3DEXPERIENCE twin provides an accurate and unique
representation of the ship, which is shared by the different
disciplines. This results in fewer conflicts, therefore reducing
problems during production," says François.
"Ultimately, one of the biggest benefits of digital continuity
is quality. When there is continuity all the way down to
manufacturing, shipbuilders can considerably reduce the
amount of rework and minimize waste," adds Alexandre.
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PUT THE MASTERPIECE INTO
MOTION: MANUFACTURING
PLANNING AND PRODUCTION
MANAGEMENT
The costliest portion of a ship's product
lifecycle is incurred in manufacturing.
Additionally, the cost of rectifying problems
at this stage is significantly greater than
resolving issues during production planning.
Shipbuilders are therefore looking to detect
potential problems during production
planning itself.
Manufacturing a ship becomes an efficient
process when shipbuilders are equipped
with the digital solution that supports
optimized planning and scheduling,
production simulation, advanced automation
and effective disruption management.
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3D Simulation for
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"Shipbuilders can be quick to assume that
workshop quality failures result from subpar
worker performance, but the cause is often a
lack of work preparation," says Christophe.
Production planning is best done at an early stage – such as
during contract definition – so that shipbuilders can better
estimate workload and verify the shipyard’s capacity. This
secures timely delivery in accordance with the owner's
requirements.
"The future is here, and it’s about 3D work orders as well as
digital material and human resources management, where
you can place and scan barcodes on pallets, components and
worker’s badges," says François.

"Scanning barcodes or even NFC chips to trace all the material
within the shipyard ensures automatic monitoring and quick
access to information. It becomes easy to see where you
stand in terms of the global production line," says Alexandre.
There is great value in creating a digital work order during
the production planning stage and integrating the work order
with all the relevant teams. Typically, there are three systems
using the work order: the planning, scheduling and execution
systems. With a digital work order, shipbuilders can exchange
the same level of data across planning, scheduling, enterprise
resource planning systems and execution.
Better work preparation enables shipbuilders to increase
and improve the pre-assembly and pre-outfitting processes,
which, in turn, reduces the time needed for actual assembly
operations. Optimized planning ensures that the shipyard
floor and dry docks are available at the right time.
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PRODUCTION SIMULATION
For better product quality and safer working conditions,
shipbuilders should incorporate simulation into their production.
When assembling blocks, shipbuilders need to make sure
that everything fits at the junction of the two different
blocks. Pipes that run from block one to block two have to be
positioned perfectly and connected without issues. To enable
this, shipbuilders need to have an accurate definition in 3D.
François says, "Welders sometimes need to be in difficult
positions when carrying out their jobs. For instance, when
welding elements of the structure at the bottom of the ship.
The structure is stiff, with many structural elements. The
welder will slip through a manhole to get inside and slowly
get into position to weld the final connection between two
smaller panels or blocks. Sometimes, the welding looks
impossible or at least very difficult to perform. The welder
may need to remove many nuts before starting work. Work
quality is important here as the welds need to be certified."
In difficult areas of working, it's crucial to make sure that
welding is done right, every time, and is compliant with
safety and unions rules of a particular country. This is a
big burden to shipbuilders and being able to manage the
complexity through simulation is vital.

"Jigs are a crucial element in the manufacturing process, but
are difficult to be placed in a crowded environment. You’d
need to remove all of the equipment first. Our platform
provides simulation that helps anticipate potential problems
as well as reduce errors in the actual process," says François.

"Simulation also makes it possible for shipbuilders
to start production planning during contract
definition, based on work volumes and without
any design details," said Christophe.
"There’s no structure, piping, nothing – only volumes.
Builders are able to estimate the time it takes to build a
particular volume such as, for example, simulating a scenario
where you assemble this block first and then weld the other
block on. It helps in making sure that the ship can be built, for
instance, in a specific dry dock."
Maximizing major resources such as dry docks can increase
efficiency significantly. A large dry dock allows multiple ships
to be constructed in parallel. As one ship nears completion
and is being tested for buoyancy, another ship should be in
the midst of assembly. The challenge lies in ensuring the right
timing and capacity sufficiency. With the right capabilities,
shipbuilders can perform high-level simulation that guides
planning decisions on capacity management and delivery to
the ship owner.
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MANUFACTURING
AUTOMATION
Many shipbuilders are looking for new ways to increase
manufacturing automation. With today’s technology
advancements, they can easily program machines and robots
based on ship design data and manufacturing plans. This
effectively integrates automated machines and robots into
the manufacturing execution processes, including welding,
cutting, marking, bending or other manufacturing operations.

"Some shipyards are already using welding
robots and automated welding lines for the
ship structure and panels," says Alexandre.
In many cases, robotic welding is more advantageous than
manual welding.

Digital Continuity

Take, for example, structural welding. Automated robots can
weld 10 times faster than workers, with much higher quality.
When welding pipes, there’s a risk if work quality is not up
to standard. Small bullets can form inside the pipes, which
cannot be seen. At some point, these bullets will move inside
and can cause damage to the equipment connected to the
pipes. When a piece of equipment, such as the pump, is
broken, the ship can be out of operation for several days.
"With advanced automation capability offered by Dassault
Systèmes, shipbuilders can now improve their welding process
and avoid the formation of these bullets," says François.
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EFFECTIVE DISRUPTION
MANAGEMENT
Shipbuilders know that disruptions can happen at any point
of production. It boils down to how they respond, which can
make or break the project outcome.

To maintain on-time delivery that satisfies contract
requirements, shipbuilders need real-time visibility
into operations. It enables immediate action to
resolve issues that come up during manufacturing,
such as delayed supplies from a vendor.

"As soon as there’s a delay, the 3DEXPERIENCE platform
allows shipbuilders to incorporate the delay into the execution
system and view its impact on the plan. Shipbuilders can
then figure out the next step quickly – they might have to
move resources around or reschedule an activity. They can
see clearly, in 3D, the required changes in the sequence of
assembly," says Christophe.
He continues, "With real-time visibility, disruptions become
easier to manage. If a supplier arrives at the shop floor and
happens to forget his tools, the 3DEXPERIENCE platform
allows you to check your own available tools and locate
suitable ones for the supplier to use. The supplier can then
carry out his activity as scheduled."
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A MASTERPIECE IN MOTION
Every shipbuilder anticipates the moment when each piece
of the ship falls into place perfectly and the end product is
ready for the sea.
Dassault Systèmes supports this vision by providing
shipbuilders with the solution they need to bring their
masterpiece to life more efficiently and with confidence.

Digital Continuity

Through the 3DEXPERIENCE platform, Dassault Systèmes
delivers a unified, collaborative environment that connects
disciplines and requirements, so that shipbuilders can:
• Take advantage of systems engineering to develop 			
and deliver sophisticated products with high 			
quality and reliability.
• Test and validate options in real time using advanced 3D 		
simulation to avoid costly rework downstream.
• Assess, manage and track the impact of changes to 		
requirements.
• Improve project management and decision-making
through real-time insights.
• Reduce costs and improve efficiency with automation and
simulation capabilities.
• Capture the requirements of the ship owner and ensure 		
that the final product respects the specifications and the 		
delivery date.
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Dassault Systèmes has helped some of the biggest names in the industry
overcome complexity and increase competitiveness:

CSSC Huangpu Wenchong
accelerated cross-discipline
collaboration, error resolution and
ship delivery.

Bureau Veritas reduced overall time
to model a ship by 30%, helping
customers optimize their designs
and comply with new regulations.

Heesen Yachts is able to adhere
to ambitious delivery schedules of
its custom-built luxury yachts and
achieve higher customer satisfaction.

Now it’s your turn. In this time of increasing sophistication and complexity,
learn more about how your shipbuilding business can move forward here.

Our 3DEXPERIENCE® platform powers our brand applications, serving 12 industries, and provides a rich portfolio
of industry solution experiences.
Dassault Systèmes, the 3DEXPERIENCE® Company, provides business and people with virtual universes to imagine sustainable innovations. Its world-leading solutions transform the way products are
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MEET OUR EXPERTS

Navigate the
Deepening Complexity
of Shipbuilding

Shape the Masterpiece:
Concept Development
and Design
Systems Engineering
3D Simulation for
Design Validation

Digital Continuity

Put the Masterpiece into
Motion: Manufacturing
Planning and Production
Management
Optimized Planning
and Scheduling

Production Simulation
Manufacturing
Automation

Effective Disruption
Management

A Masterpiece
in Motion
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