MARINE & OFFSHORE

INNOVATION BY DESIGN
REACHING DESIGN EXCELLENCE
Whitepaper

CONTENTS
EXECUTIVE SUMMARY								3
1. INDUSTRY TRENDS AND CHALLENGES					

4

1.1 Higher value, complex ships and platforms				

4

1.2 A global ecosystem							4
1.3 Expanding set of regulations						5
2. MARKET EXPECTATIONS							5
2.1 Produce higher value ships, faster and more economically		

5

2.2 Comply with requirements, regulations and classification rules		

5

2.3 Ensure manufacturability							6
2.4 Leverage extended ecosystem skills and knowledge			

6

3. THE RIGHT RESPONSE POWERED BY THE 3DEXPERIENCE® PLATFORM

6

4. DRIVING BUSINESS VALUE WITH DESIGNED FOR SEA			

7

4.1 Design Excellence							7
4.2 Design Productivity							7
4.3 Reduced Cost								7
4.4 Enhanced Ecosystem Efficiency						7
CONCLUSION									8

EXECUTIVE SUMMARY
Today’s marine and offshore industry is a global, highly dispersed and
interconnected industry facing critical challenges such as the need to design and
build increasingly complex ships and platforms with an extended supply chain in a
very competitive environment, meet delivery deadlines and budget constraints,
comply with stringent safety and environmental regulations, as well as achieve
greater design, manufacturing, and operational efficiencies.
Providing more value, without driving up costs, requires an entirely different
approach to ship design. It implies fostering innovation and building in more
technology into ships and platforms while managing the associated complexity
and risks. It entails simulating and analyzing multiple alternatives before the
design can be finalized. Doing this early on in the design process is a safe and costeffective way to ensure overall design integrity and manufacturability before
production. Shipbuilders must also be able to efficiently handle design iterations
and changes that can arise from the earliest stages of design through to the
manufacturing phase. Simulation and associativity between basic and detail design
are must-haves.
Finally, design of marine and offshore vessels requires a coordinated effort of
globally distributed owners, shipbuilders and suppliers, the latter of which play a
major role as they contribute much-valued expertise and manpower to help
shipyards meet aggressive deadlines. This requires real-time collaboration on an
integrated platform. It requires a business platform that can help streamline
interactions between all the actors, help eliminate the siloed approach to vessel
design – which has been, and in many cases still is, hampering the efficiency of
this industry – and support decision making. Shipyards that streamline their design
process and improve collaboration across disciplines in their internal departments,
with their partners, and with their supply chain can respond to market needs with
more creative and innovative designs, improve their overall response time, and
better control their costs.
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1. INDUSTRY TRENDS AND CHALLENGES
1.1 Higher value, complex ships and platforms
The Marine and Offshore industry is experiencing a significant transformation. Forced by
regulation and economics, owners in every sector of the industry have been looking to reduce
their total cost of ownership while demanding more sophisticated ships and platforms that
provide passengers and crews with a better travel and working experience yet that need fewer
resources to operate and maintain. In order to address the increasing demand for more value,
greater energy efficiency and reliability, shipyards have been pushing technology and scale.

Ships and platforms today are highly sophisticated, large scale systems to design,
build, and maintain throughout their lifecycle. The complexity, diversity, and large
volume of information involved requires efficient solutions to carry out projects that
stand out.

The military sector as a whole designs, builds and maintains some of the most complex systems
at sea. Adding to the complexity of military ship design is the need today for most navies to
engineer platforms that are multi-mission and designed to drive down lifecycle costs.
The cruise market offers its own challenges. Cruise ships have grown in size and complexity
exponentially since the industry was born in the early 1970s. Modern ships are literally 10
times larger, packed with entertainment options and revenue generating sources, the ship itself
becoming the destination. Designing and building modern cruise ships – the largest that can
cost more than $1 billion – is a combination of technological innovation and the evolution of
cruise shipbuilding know-how.
As for container ships, the trend has clearly been towards mega-ships that provide greater
economies of scale. The size increase has been spectacular with ships doubling in volume in 20
years between 1975 and 1995, nearly doubling again between 1995 and 2005, then doubling
yet again between 2005 and 2015, and expected to reach 21 100 TEU* by 2017¹. Ships are
getting bigger but also more efficient. It has been a few years since the industry really started
to work toward innovation and greater efficiency.
Despite the recent plunge in global energy prices, offshore energy has enjoyed a historic
decade-long run, bringing with it a fleet of increasingly large, capable, and complex offshore
vessels. A fleet of new vessels had to be built which were able to operate further from shore
in deeper, more volatile waters, able to support the new platforms with increasingly large
quantities of drilling supplies, stores and people. New technologies all added dramatically to
the complexity of offshore service vessels, complexity that is tackled first at the design level.

1.2 A global ecosystem
The Marine and Offshore industry is a diverse and complex ecosystem of interconnected
owners, shipyards, suppliers, classification agencies and regulatory bodies, each with its
role and responsibilities. That’s a lot of people who need to exchange information and work
together efficiently throughout a vessel or platform lifecycle. The design and production of
today’s large scale, sophisticated ships and platforms involve multi-disciplinary teams and an
extensive network of suppliers. These massive projects may entail conceptual design done in
one country, basic design in another, and detail design and manufacturing elsewhere. From
a technical and economical point of view, it is impossible for one shipyard to assume total
responsibility. Shipbuilders, therefore, need to rely on an extensive network of suppliers that
provide expertise, key technologies, and manpower to the overall development effort. With up
to 80% of a ship being subcontracted to suppliers, it is absolutely critical for shipyards to closely
manage the coordination of their globally distributed ecosystem and the seamless integration
of their respective contribution to the project.

*TEU: Twenty-foot Equivalent Unit
¹ OECD Insights – The Impact of Mega-Ships (http://oecdinsights.org/2015/06/22/the-impact-of-mega-ships/)
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1.3 Expanding set of regulations
Recent accidents such as the Costa Concordia and the Deepwater Horizon oil spill have
made public awareness on safety and environmental issues more acute than ever. Although
regulations have produced some positive results – according to the International Maritime
Organization, the number of major oil spills from shipping has been reduced by 50% in the
past 10 years – the industry is still under international pressure to improve safety, energyefficiency, and environment-friendliness in areas such as emissions, ship material recycling,
ballast water management, and waste disposal. In July 2015, the IMO adopted new standards
to reduce greenhouse gases by improving the energy efficiency for new ships through better
design and propulsion technologies that could lead to CO2 emissions reductions by up to 180
million tons a year by 2020².
From the very early initial design stages, owners and yards must adhere to stringent
regulations at the international and national level. This is a challenge that will require ingenuity
and innovation for shipyards to overcome and remain relevant.

2. MARKET EXPECTATIONS

The need for more advanced vessels, the complexities inherent with managing a global ecosystem, and
expanding regulations are challenging shipyards to rethink the way they design and setting new expectations.
•
•
•
•
•
•
•

Boost ability to innovate
Manage increasing complexity and associated risk
Achieve significant productivity gains
Increase efficiency in design and production
Ensure high quality standards
Minimize errors to avoid costly and time-consuming rework
Support cross-discipline collaboration across internal departments, suppliers, partners, and stakeholders
ecosystem
• Support business decisions

2.1 Produce higher value ships, faster and more economically
Leading shipyards around the world strive to satisfy their clients’ requirements for higher
value, better performance, and flawless quality while maintaining costs and delivery time under
control. In order to address this, shipbuilders need to embed new and potentially unproven
technology in ships and platforms, which generally implies more complexity and risks for
design. Intense competition creates enormous pressure to achieve design excellence and
improve productivity. Getting it right the first time is critical. Finding the optimal combination
requires the ability to test alternative design scenarios that support innovation and advanced
technology while efficiently managing the associated complexity and risk. Shipbuilders expect
to be able to engineer complex systems efficiently as well as test and validate design options as
early as possible in the cycle. They can thereby avoid costly rework downstream, a major factor
in keeping quality, delivery time, and costs in check.

2.2 Comply with requirements, regulations and classification rules
It is fundamental for any shipbuilder to successfully manage the relationships between design
and customer requirements, regulations, and classification rules, as well as documenting and
certifying that all requirements and regulations are addressed. It is also critical to manage
the requirement change process properly, that is easily identifying the change, assessing its
impact and propagating it adequately across the impacted organizations. Shipbuilders need
to ensure that all stakeholders have access to requirement information and understand the
details and implications. They need a robust integrated requirement management system
with full traceability 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
requirement item to the functional, logical, and physical design.
² IMO and the Environment – p.7 (http://www.imo.org/en/OurWork/environment/documents/IMO%20and%20the%20Environment%202011.pdf)

Innovation by Design – Reaching Design Excellence

5

2.3 Ensure manufacturability
Historically, ship design has been developed with little anticipation or thought as to how
it would be manufactured, typically causing significant delay and very costly rework as a
problem encountered during manufacturing needed to go all the way back to design to be
resolved. Aware of the significant time and cost savings, shipbuilders have been looking for
ways to ensure their designs are well suited to be manufactured. This includes building into
the design applications general and shipyard-specific manufacturability rules that may affect
how the ship is designed.

2.4 Leverage extended ecosystem skills and knowledge
With most marine and offshore programs involving multi-disciplinary teams and given the
increased dependency on suppliers, shipyards need to ensure high bandwidth collaboration
and careful coordination of their globally located ecosystem to support their design activities
efficiently. They need to provide real-time access to the latest project information including
requirements, “in context” design data, catalogs, templates, schedules, and quality certification
procedures to all stakeholders wherever they are located around the world while ensuring
protection of intellectual property with appropriate security controls.
Moreover, there is a strong need for shipyards to easily capture the substantial value that lies
in the wealth of design know-how and skills available within a shipyard and its ecosystem.
Expertise, knowledge gained over the years, proven designs and lessons learnt from past
projects, as well as industry practices need to be capitalized for reuse in future projects to help
boost innovation, optimize design cycle time and improve quality.

3. THE RIGHT RESPONSE POWERED BY THE 3DEXPERIENCE® PLATFORM
Much of a ship’s design is still based on individual disciplines working independently that send
information back and forth between departments. The industry is plagued with examples of
disjointed multiple design applications across multiple sites that lead to inconsistencies and
version management problems. Such a lack of integration between the many applications that
are used by various disciplines causes additional coordination delays and costs transferring
design information from one team to another. Moreover, information sharing and crossdiscipline design review are often inefficient, which, combined with incompatible design data,
results in identifying potential issues and design conflicts late in the process which, in turn,
leads to significant costs and delays.
Shipbuilders are recognizing that it is essential to replace the siloed approach of yesterday in order
to increase their design productivity and capacity for innovation. Based on the 3DEXPERIENCE
platform, a unified business platform that promotes cross-discipline collaboration,
Designed For Sea breaks the walls between internal departments, design partners, and
suppliers. Designed For Sea seamlessly integrates project information in real time and makes it
readily available to all project stakeholders from anywhere around the world. This helps ensure
design data is not duplicated and avoid the risk of working on incorrect or outdated versions.
Designed For Sea connects the dots between owners’ requirements, regulations, engineering
teams and suppliers with full traceability thereby improving quality, productivity, cost
effectiveness, and ecosystem efficiency in an increasingly competitive environment.

The 3DEXPERIENCE platform is
a business experience platform
that provides software solutions,
based on 3D design, analysis,
simulation and intelligence
software in a collaborative,
interactive environment, for
every organization in a company
- from marketing to sales to
engineering - that help, in the
value creation process, to create
differentiating consumer
experiences. It is the only
business platform that provides
the integration of all processes
and applications for design,
engineering, simulation and
business processes along the
entire project lifecycle from
initial design to manufacturing
and ship in service.
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4. DRIVING BUSINESS VALUE WITH DESIGNED FOR SEA
4.1 Design Excellence
Designed For Sea helps shipyards strike a complex balance between the many characteristics
that make up the DNA of increasingly bigger and sophisticated ships and platforms. Designed
For Sea provides dedicated applications to support the key design and engineering processes
for all disciplines, including steel and composites structures, piping, HVAC, electrical systems,
general arrangement, and accommodation. With Designed For Sea, engineering teams can test
design options in real time using advanced 3D simulation to ensure the best design alternative
is selected. 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.
In addition, Designed For Sea provides a robust integrated requirement management
environment with full traceability to easily monitor adherence to customer requirements and
compliance to classification rules throughout the entire project for faster and more effective
design validation and certification. Designed For Sea also provides designers with the ability to
generate drawings automatically using industry standards and practices for certification and
reports.

4.2 Design Productivity
Powered by the 3DEXPERIENCE platform, Designed For Sea provides a unique collaborative
environment that efficiently captures engineering know-how, company rules and standards for
reuse in new projects. Designers can quickly find design concepts, components or sub-systems
that fulfill a certain design requirement using the 3DEXPERIENCE platform’s integrated searchbased application that searches through structured and unstructured information.
Company-defined design and business rules are embedded and automatically applied which
helps improve productivity as well as design quality and compliance with standards. Shipyards
can integrate information such as material specifications, naming rules, regulatory and
manufacturability criteria.
Designed For Sea supports a modular design approach. The ability to capture the design
intent and automatically generate the detail design, which is fully synchronized with the basic
design, saves time, improves productivity, and ensures continuity and consistency all along
the development process, from requirements to basic and detail design to manufacturing.
And when changes are made along the way, this direct link between basic and detail design
ensures that there is synchronization and that modifications are reflected throughout the
design lifecycle.

4.3 Reduced Cost
With Designed For Sea, designers can maximize use of standard parts and integrated knowledge
rules from basic to detail design. They work in a unified collaborative platform that reduces the
risk of data duplication or working on incorrect or outdated versions. Designers can leverage
design history and experience as well as evaluate potential designs early when modifications
have the least impact on budgets. Built-in marine and offshore semantics as well as specific
design and manufacturability rules, standard catalogs, and templates help ensure designs
comply with company standards and classifications, as well as ensure designs can be properly
manufactured, which is critical in reducing downstream rework and costs.

4.4 Enhanced Ecosystem Efficiency
With Designed For Sea, all up-to-date engineering data and project information is managed
in a single collaborative environment. It is made available to all stakeholders – engineers,
non-technical personnel, suppliers, and ship owners – anytime and from anywhere with
secure access. Using business intelligence and decision support tools that include real-time
dashboarding and reports, they can efficiently monitor compliance to regulations and customer
specifications, technical budget consumption, and delivery schedules.
Designed For Sea also offers a productive solution for cross-discipline collaboration and 3D
design review. Shipyards can understand interactions between design elements, detect
potential conflicts, efficiently capture and share information, integrate the reviewers’ feedback
in real time, and track the resolution of identified issues.
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CONCLUSION
Owners are demanding higher value, safer, more efficient ships and platforms as they look
to differentiate themselves and provide consumers with compelling experiences. Shipbuilders
must find innovative solutions that will enable them to successfully address all these customer
requirements and ever more stringent regulations, while efficiently managing the associated
complexity, risk and cost. How fast and efficiently shipyards can deliver a validated design that
satisfies requirements, regulations, and certification rules is critical. It requires design integrity
across engineering disciplines and efficient collaboration in a multisite, global ecosystem. The
Designed For Sea Industry Solution Experience enables shipyards to define, simulate, validate,
and detail a ship or platform design using advanced 3D design, engineering, and simulation in
real time.
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process with full traceability. Designed For Sea helps project stakeholders reduce costly, timeconsuming rework by experimenting with alternative scenarios at an early stage of the design
process. As a result, Designed For Sea helps shipyards achieve design excellence as well as
improve productivity, cost effectiveness, and ecosystem efficiency in a highly competitive
Marine & Offshore environment.
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