DS siSteres

A HYUNDAI | ENGINE & MACHINERY

HEAVY INDUSTRIES

HYUNDHI HEAVY INDUSTRIES -

Challenge

Hyundai Heavy Industries — Engine and
Machinery Division (HHI-EMD) in Korea is
establishing itself as the world’s largest marine
engine maker specialized in marine and onshore
products. Due to the recent increasing market
demands for eco-friendly products following the
international environmental standards, it needed
to establish seamless data continuity across its
product development processes to manage various
engine specifications efficiently. It also needed to
break down internal siloes and collaborate
seamlessly with companies that sell its licensed
products as well as ship owners.

Solution
All of HHI-EMD's engine products are now
managed in the 3DEXPERIENCE platform. Using
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the Digital Equipment Continuity industry solution,
all design and engineering data flow seamlessly
from 3D modelling and specification and revision
management to BOM management, supporting a
top-down approach.

Benefits

Backed by the 3DEXPERIENCE platform, all design
and engineering data is now managed
consistently, supporting better collaboration in a
single environment. The company can now reuse
designs and 3D data effectively for new projects,
handle change management and share data with
ease between different departments, licensees,
and clients.



71; “With the help of the
| 3DEXPERIENCE platform, we
transform the way we work
within our business unit and
innovate to continue

offering our products at a
competitive price.”

- An Kwang-hean, President & COO of
Engine and Machinery Division,
Hyundai Heavy Industries

BUILDING ECO-FRIENDLY ENGINES FOR THE
MARINE INDUSTRY

International shipping has set itself on a path to a zero-
carbon emissions future. Targets drawn up by the International
Maritime Organization (IMO), the United Nations agency
responsible for regulating shipping, aim to reduce the industry’s
greenhouse gas emissions by at least 50% compared to 2008
levels by 2050. The strategy, which supports UN Sustainable
Development Goal 13, also calls for a reduction in carbon dioxide
emissions by 40% by 2030, and 70% by 2050.

IMO's vision is to phase out greenhouse gas emissions entirely
within this century. The 2021 annual IMO symposium called
for the industry to embrace new technologies, new fuels and
innovation, adding that exciting research and development into
low- and zero-carbon marine fuels is already underway.

One company leading the sustainability effort is Hyundai Heavy
Industries — Engine and Machinery Division (HHI-EMD). Based
in South Koreg, it is one of the world’s largest marine engine
manufacturers with a 35% share of the global marine engine
market.

“In accordance with IMO regulations, HHI-EMD aims to become
the world’s number one sustainable energy provider for ship
propulsion and power generation for onshore power plants,”
said An Kwang-hean, president & COO of Engine and Machinery
Division. “IMO recently introduced stricter environmental
regulations in the offshore industry and there has also been
increasing pressure for eco-friendly energy in the onshore power
generation facilities. To meet these demands and maintain the
leading position in engine production, HHI-EMD is moving
forward to develop the finest products, while investing in our
technology development and production capacity.”

HHI-EMD, which has its own mid-sized engine brand HiIMSEN,
has recently shifted its attention to dual-fuel engines. These
engines run on both liquid and alternative eco-friendly fuels
such as liquefied natural gas (LNG), allowing them to run more
efficiently and reduce pollutants.

“"We're seeing significant interest in alternative dual-fuel
energy,” Kwang-hean said. “Using dual-fuel engines can reduce
carbon dioxide, sulphur oxide and nitrogen oxide emissions
noticeably compared to using diesel. As requirements for
industrial decarbonization increase, dual-fuel engines are

expected to make a significant contribution to the sustainable
shipbuilding industry. That's why we are focusing on this
category and will continue to strengthen our position as an
engine manufacturer specialized in eco-friendly business.”

As HHI-EMD builds on its reputation as a world-leading
engineering company specialized in engine development, it
required @ modern platform that would ensure continuity
throughout the entire product development process, from
engineering to manufacturing. It also needed to support
three-way collaboration between HHI-EMD as the licensor,
the licensee and ship owner, all of which are involved in
engine decision-making. HHI-EMD found the answer in the
3DEXPERIENCE® platform.

“We have undergone a digital transformation to become a
company with an engineering specialty,” Kwang-hean said.
“As we expanded and developed the HIMSEN engine business,
we found the need for systematic engineering collaboration
with our licensees. We also needed to manage our data better.
Starting with our process innovation activities, we set up a new
direction and strategy for implementation and deployed the
3DEXPERIENCE platform after reviewing the most suitable
system that best aligned with our requirements.”

GOING DIGITAL TO GAIN COMPETITIVE
ADVANTAGE

Today, the 3DEXPERIENCE platform plays a key role in helping
the engine specialist manage its data effectively and operate
efficiently to speed up product development, continuously
enhance quality and drive costs down.

“We can work in multiple
windows simultaneously
with different parts in real

time within the platform.”

- Kim Seungmin, Senior Manager of Engine
and Machinery Division,
Hyundai Heavy Industries

“With the help of the 3DEXPERIENCE platform, we transform
the way we work within our business unit and innovate to
continue offering our products at a competitive price,” Kwang-
hean said. “We can share accurate information with our team
in a timely manner and it helped to implement a data-driven,
fast-paced digital business environment.

Working within a single unified environment allows engineers
to focus on the pursuit of technological innovation and solving
new engine design challenges as they no longer have to spend
time switching between different applications and converting
data.

“"When using the previous system, the coherence between design
data and product data management data was low,"” said Kim
Seungmin, senior manager of Engine and Machinery Division.
“Design data, including 3D, bill of materials (BOM), drawings



and related documents, were managed in different systems,
resulting in inefficiencies in the design process and difficulty
accumulating know-how. Because of the inconsistencies in
our design data between each system, it was difficult to make
revisions, track changes and modify all impacted elements. The
3DEXPERIENCE platform manages all this in one place and has
changed our approach for the better.”

STANDARDIZING DESIGN FOR EFFICIENCY

Because HHI-EMD makes engines according to its customers’
unique requirements, the specifications of HIMSEN engines
differ based on projects. As part of the implementation, HHI-
EMD has transitioned the 3D models for its HIMSEN engines
to CATIA to allow its engineers to work fully within the
3DEXPERIENCE environment and effectively manage all engine
options and derived models.

“Our main users of the platform are design engineers, focused
particularly on mass production development of the HIMSEN
engines,” Seungmin said. “They use CATIA for 3D modeling
as well as ENOVIA and DELMIA for managing specifications,
engineering BOM, and manufacturing BOM. It was important
for us to be able to handle everything within a single platform.”

Now, engineers use CATIA to design every facet of the HIMSEN
engine and build a standard library of parts in ENOVIA.

“The entire engine model is created using the dedicated
capabilities in CATIA for Mechanical Engineering,” Seungmin
said. “And with the specific functionalities offered we can easily
model pipes. For 3D modeling, we also made a template that
suits each business unit to build a standard library of parts to
help with decisions around dimensions and shapes.”

AUTOMATING BOM

HHI-EMD changed its working and design methodologies to
get the most from the platform’s capabilities and work more
efficiently.

“Adopting the 3DEXPERIENCE platform has allowed us to
standardize our design methods and change our way of
working to manage engineering data consistently and develop
an engineering competence that meets global standards,”
Kwang-hean said.

One area to benefit from this is the way in which engineers now
generate the bill of materials.

"“Before, we manually exchanged data between our CAD, PDM
and in-house BOM systems,” Seungmin said. “All 3D models,
2D drawings and part list data from the CAD and other systems
were sent to the BOM system after an internal approval. Then,
after going through modification and manual inputs, the
final BOM data was sent to the in-house enterprise resource
planning (ERP) system. Now, we use DELMIA to generate the
production BOM from the approved design engineering BOM
to reduce errors. We can also make changes to a design and
all associated drawings, models and BOM data automatically
update too.”

As it sees the benefits of this approach, HHI-EMD is now
looking at wauys it can further achieve a seamless data flow
across the entire product development lifecycle.

“We plan to extend the scope of BOM in our manufacturing
process,” Seungmin said. “This will enable us to connect the
specification and engineering BOM to the manufacturing BOM

About the solution

Digital Equipment Continuity empowers businesses to build a data
driven collaboration platform, which connects every facet of the
value chain. Based on the 3DEXPERIENCE platform, the solution
allows companies to transform from file-based to a data-driven
product structure, and shift from a standalone product portfolio to
service-based offerings that support better customer engagements
and additional revenue. From product engineering to
manufacturing to service and maintenance, Digital Equipment
Continuity provides the accelerated freedom to collaborate, design
and produce at an accelerated rate from any location.

Benefits

- Enhance collaboration by bringing all skills and knowledge
together in a unified ecosystem
Manage product variants and options with ease and launch
industry-leading products to market faster
Achieve cost-effective production through effective change
management
Ensure higher product quality with traceability from concept to
manufacturing
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Top image: 3D model of eco-friendly dual-fuel engine,
HIMSEN

Bottom image: Detailed view of eBOM water pump on
the 3DEXPERIENCE platform




Focus on Hyundai Heavy Industries -
Engine and Machinery Division

Based in South Korea, HHI-EMD is the world’s largest marine
engine builder with an approximate 35% share of the global
market. As well as making its own brand of mid-size engines
under the HiMSEN brand, the company is also a leading
manufacturer and supplier of eco-friendly marine facilities
and onshore energy plants including eco-friendly gas supply
system Hi-GAS, NoNOx selective catalytic reduction system,
and ballast water treatment systems.

For more information: www.hyundai-engine.com

and achieve a consistent and trackable BOM management
system.”

The company also uses ENQOVIA to handle change management
as efficiently as possible.

“We use ENQOVIA’s change management capability to clarify
what to change and attach all related documents,” Seungmin
said. “Then, the model and BOM is approved and automatically
revised. This entire process can be monitored through a personal
dashboard.”

ONGOING DIGITAL TRANSFORMATION

Taking advantage of the standardized workflows on the
3DEXPERIENCE platform, HHI-EMD has been able to seamlessly
connect the dots across its product development processes,
from design and engineering to manufacturing to ERP. As
it grows its engineering competence and pursues new joint
ventures, the platform will also enable HHI-EMD to collaborate
seamlessly with new licensees and ship owners, from wherever
they are in the world.

“We can work in multiple windows simultaneously with
different parts in real time within the platform,” Seungmin said.
"Qur partners and customers can view 2D and 3D models on the
web without having to open the CAD file. Also, when we share
3D models of large assemblies, they load much faster and this
makes the process more convenient.”

In parallel with the platform implementation, HHI-EMD
consulted Dassault Systemes to develop a longer-term digital
transformation strategy for its evolving business.

“The project confirmed that development time, production cost,
commissioning and quality could all be improved by taking
advantage of the latest technology in design, R&D, production
and quality control,” Kwang-hean said.

Based on this, HHI-EMD has established a strategic digital
roadmap for the next three to four years, covering 10 milestones.

"We currently have around 120 internal and external design
engineers using the 3DEXPERIENCE platform,” Seungmin said.
“Soon, we plan to introduce advanced planning and scheduling
on the platform to strengthen our product development
competitiveness and, ultimately, we plan to expand our use of
the 3DEXPERIENCE platform to make our production site even
smarter.”

Our 3DEXPERIENCE® platform powers our brand applications, serving 11 industries, and provides

a rich portfolio of industry solution experiences.

Dassault Systemes, the 3DEXPERIENCE Company, is a catalyst for human progress. We provide business and people with collaborative virtual environments
to imagine sustainable innovations. By creating ‘virtual experience twins' of the real world with our 3DEXPERIENCE platform and applications, our

customers push the boundaries of innovation, learning and production.

Dassault Sustemes’ 20,000 employees are bringing value to more than 290,000 customers of all sizes, in all industries, in more than 140 countries. For

more information, visit wwww.3ds.com.
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