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Preface

In Outline of the 14th Five—Year Plan for National Economic and Social
Development of the People’ s Republic of China and the Long—Range
Objectives through the Year 2035, Chinese government has made it clear that it
should create new advantages in the digital economy. This outline also proposed to
give full play to the advantages of massive amounts of data and rich application
scenarios, promote extensive integration of data elements with the real economy
and drive the transformation and upgrading of traditional industries. It also
underlined the scope of ten application scenarios of digital technologies, including
intelligent manufacturing, as an important guide to change people’ s lifestyle and
the modes of production and government governance through digital
transformation like accelerating the construction of the digital society, digital
economy and digital government.

Digital transformation of manufacturing industry is to give full play to the
leading and empowering role of digital technology in the development of
traditional manufacturing industry. By promoting the digitalization of the
production process, China can improve on its manufacturing through networking
and intelligent development, which is conducive to improving the flexibility and
sophistication of production and manufacturing, and achieving flexible, green and
intelligent production. As a result, it can transform the development mode of
China’ s manufacturing industry and promote its high—quality development.

German “ Industrie 4.0” and China’ s “ Manufacturing Power”
strategies are typical examples of deeply promoting the digital transformation of
manufacturing industry. The German “Industrie 4.0” is a bottom—up strategy
formed in the process where enterprises and industrial communities seek to solve

the problems of quality, profitability and effectiveness in the production based on
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the customized and personalized end—market demand. Although its overall
framework cannot be applied in China, there are still many lessons to be learned
from its practices.

Therefore, for a long time, China and Germany have maintained close ties at
all levels, including government, industry and enterprises, with the aim to transform
and upgrade both manufacturing industries. The Joint Program of Action on Co—
operation: Shaping Innovation Together published in November 2014 has opened
a new era featuring mutually beneficial partnership for innovation and systematic
and strategic cooperation. The complementary advantages of “German technolo—
gy’ and “Made in China” have laid a good foundation for industrial coopera—
tion between the two countries.

Nowadays, the external situation of Sino—German industrial cooperation is
undergoing profound changes. On the one hand, with the rapid development of
economic globalization, international industrial transfer presents new features. On
the other hand, after more than 40 years of reform and opening up, China’ s
manufacturing industry has made remarkable progress and even has global compet—
itiveness in many fields such as digitalization, information technology and
high—speed train manufacturing.

Nowadays, the external situation of Sino—German industrial cooperation is
undergoing profound changes. On the one hand, with the rapid development of
economic globalization, international industrial transfer presents new features. On
the other hand, after more than 40 years of reform and opening up, China’ s
manufacturing industry has made remarkable progress and even has global compet—
itiveness in many fields such as digitalization, information technology and
high—speed train manufacturing.

In order to promote the pragmatic cooperation between the two countries in
the field of smart manufacturing more efficiently, grasp the industrial technology
trends more accurately, and meet with customer needs more precisely, Alliance for

Sino—German Intelligent Manufacturing has compiled and released Sino—German
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White Paper on Digital Transformation of the Manufacturing Industry through
extensive research. This paper contains a comprehensive analysis of Sino—German
intelligent manufacturing cooperation from perspectives including background,
policies, industrial trends, development overview, cases and others. It demonstrates
the achievements of Sino—German cooperation in the field of smart manufactur—
ing. It also provides constructive suggestions to promote practical cooperation in
the field of Sino—German smart manufacturing, to build pilot demonstration pro—
jects, and to accelerate the construction of China’ s high—quality manufacturing

development system using the experience of the German Plattform Industrie 4.0.
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I. Background

Since Joint Program of Action on Cooperation: Shaping Innovation To—
gether was signed in November 2014, the cooperation framework between
China and Germany has been basically established. Our cooperation shows a
positive outlook with improved working mechanism, deepening bilateral ex—
changes and more project cooperation. At present, Sino—German cooperation
continues to make new progress, laying the foundation for advancing pragmat—
ic collaboration between us. Governments have built enterprise—led mecha—
nisms for bringing together firms, universities and research institutes to engage
in cooperation. Our cooperation is progressing well in many areas among
which intelligent manufacturing is the focus.

The Memorandum of Understanding on Sino—German Enterprise Coop—
eration in Intelligent Manufacturing and Networking of Production Process by
the Ministry of Industry and Information Technology of the People’ s Re—
public of China and the German Federal Ministry for Economic Affairs and
Energy (hereinafter referred to as the Memorandum of Understanding) was
signed in July 2015. The goal is to implement the consensus between both
leaders and to strengthen cooperation in policies, industries and innovation in
the Industrie 4.0 and the digital and intelligent development of manufacturing
industry .

In October 2015, China and Germany held the first working group
meeting, in which two sides reached a lot of consensus in building exchange
mechanisms and pilot demonstration projects of intelligent manufacturing, pro—
moting standardization of intelligent manufacturing, and conducting coopera—
tion among small and medium—sized enterprises, personnel training and for—
ward—looking research. This meeting marks the initial establishment of a regu—
lar working mechanism for promoting smart manufacturing cooperation be—

tween the two countries. In accordance with the requirements of the Memo—

White Paper on Digital Transformation of Sino-German Manufacturing



randum of Understanding, the two countries have established three levels of
joint working mechanisms: the first level is a mechanism for vice—ministerial
dialogue that determines the annual vice—ministerial meetings to be held alter—
nately in China and Germany; the second level is the dialogue mechanism at
the bureau level; the third level is the docking mechanism of executive plat—
form which means that each government of the two countries designates an
executive platform to be responsible for communication on technical issues be—
tween enterprises. On April 9, 2019, Alliance for Sino—German Intelligent
Manufacturing was established in Shenzhen, acting as an important platform to
connect the strategy of “ Manufacturing Power” and German * Industrie
4.0”7

Thanks to this working mechanism on cooperation, representatives of en—
terprises, industry organizations, experts and scholars from all walks of life of
the two countries have gathered to build many exchange platforms like indus—
trial cooperation working groups, standardization working groups and scientific
research working groups. The cooperation has been fruitful. On industrial co—
operation, 54 pilot demonstration projects were selected in 5 batches. In the
field of technical exchanges, the two countries have strengthened technical ex—
changes and cooperation in high—end equipment, additive manufacturing, new
energy, new energy vehicles and key parts and components. The two coun—
tries have established a good basis for cooperation in such areas as automobiles,
photovoltaic, construction machinery, electric power equipment, rail transit,
energy conservation and environmental protection. Since its establishment six
years ago, the cooperation mechanism has played an important role in pro—
moting Sino—German cooperation on intelligent manufacturing and networking
of production process. It has been highly commended and actively participated
in by all sectors in both societies

II. The status quo and future directions in the development of

German “Industrie 4.0” and Chinese intelligent

K&k Ne)

Overview

Germany Is known for its
strong industrial capabilities.
In order to maintain Iits
leading position mn
manufacturing and improve
productivity.

Pt F AR EE S / 23

White Paper on Digital Transformation of Sino-German Manufacturing



24

,/Tl_% >>

Overview

sREHE AR H R

manufacturing

1. The status quo and future directions in the development
of German “Industrie 4.0”

Germany 1s known for its strong industrial capabilities. In order to
maintain its leading position in manufacturing and improve productivity, the
German government has proposed the concept of “German Industrie 4.0” |
which refers to the fourth industrial revolution. The aim is to improve
efficiency, reduce costs, and speed up response time through establishing an
intelligent and advanced manufacturing method integrated with the Internet,
thus guaranteeing the global leadership of “Made in Germany”

1.1 Status quo and problems

The German Plattform Industrie 4.0 is the main body to implement the
German Industrie 4.0 strategy. The participants of the platform can be divided
into three categories: government, companies, and educational and research
institutions. The government is in charge of providing the policy framework
and promoting cooperation: the educational and research institutions are
responsible for providing the theoretical foundation for identifying the initiatives
and development directions; and the companies are the practitioners of this
strategy.

While Germany is optimistic about achieving the goals of this strategy, it
also saw with clarity that many challenges still exist in the digital transformation
process. These are shown in three main aspects. Firstly, IT construction and
application have a stronger development at the enterprise level but remain
weaker in society as a whole. Secondly, small and medium sized enterprises still
lack solutions to complex problems in the digital era. Thirdly, there is a big
gap between domestic innovation of business model and that in leading
countries.

1.2 Achievements and advantages

Nowadays, this platform has made many achievements.
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It disseminates knowledge and information. The online library brings to—
gether content such as relevant government strategy documents and research re—
sults from the platform’ s working groups.

The user cases focus on examples of various types of companies in Ger—
many using this platform to solve problems.

It provides support from many aspects for companies to conduct test pro—
jects. The platform lists in detail more than 500 locations throughout Germany
where relevant tests can be carried out so that companies can easily access rele—
vant resources. With the support of the German Federal Ministry of Education
and Research, the platform can advise SMEs on selecting the appropriate
test—beds for their specific projects and can also provide funding to these com—
panies.

It carries out extensive international cooperation. The platform has estab—
lished contacts or proposed cooperation plans with major countries such as the
United States, China, France and Japan, in an effort to make Industrie 4.0 a
“global issue” and to facilitate the entering of local companies into interna—
tional markets.

Its leading advantages are shown in the following ways.

The practitioners of Industrie 4.0 are the companies, especially those in the
German manufacturing industry which has now formed a scale effect and is the
core force of industries development.

Germany is clearly more competitive in providing technologies and solu—
tions for Industrie 4.0. There are already several leading companies that have
advantages of group practice in many high—end fields and parts, especially the
multinational companies. For example, Siemens’ “ Digital Enterprise Plat—
form” system provides a carrier for digital manufacturing; BMW Group’ s
virtual gesture recognition system has taken automobile manufacturing to the
next level development; Volkswagen uses robots to manufacture cars, optimizing

efficiency by replacing human workers; ABB’ s powerful, sophisticated and
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comprehensive robot products have a sharp competitive edge in the world;
Bosch promotes the RF code system for achieving factory intelligence; SAP
promotes the cloud platform to interconnect everything and supports decision
making based on big data.

In the technological and industrial transformation of Industrie 4.0, large
businesses, especially multinational companies, play the leading role, but a large
number of small and medium—sized enterprises are also valued by the German
government who provides public services to them. SMEs, mainly family enter—
prises, are also known as the “inheritors of the craftsman spirit” . These Ger—
man companies do not pursue mass production, but are known for their “ex—
pertise” . Although a significant number of German SMEs are still skeptical or
adopt a wait—and—see attitude about digital transformation, Industrie 4.0 ensures
the participation of SMEs. For example, the Federation of German Industries is
an important participant in the platform and also represents the interests of more
than 100,000 enterprise members. Plattform Industrie 4.0 provides information,
testing, financial and other support for SMEs, and dispels their concerns with

practical examples.

2. Status quo and future directions in the development of
Chinese intelligent manufacturing

Intelligent manufacturing is a new manufacturing form with self—awareness,
self—learning, self—decision—making, self—execution, self—adaptation and other
functions. It combines the new generation of information technology with ad—
vanced manufacturing technologies and covers all aspects of manufacturing activ—
ities including design, production, management, service and others. Accelerating
the development of intelligent manufacturing is necessary for China to foster
new drivers of economic growth and stay ahead of the curve in global eco—
nomic and technological competition in the future. It has strategic significance

for promoting the supply—side structural reform of China’ s manufacturing in—
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dustry, creating new competitive advantages in China’ s manufacturing indus—
try, and realizing the goal of becoming an “Manufacturing Power”

2.1 China’ s manufacturing industry has steadily grown

In recent years, China’ s economy has shifted from high—speed growth to
high—quality development. The Chinese economy has entered a “new nor—
mal”  that is different from the high—speed growth pattern exhibited in the
past. Although the proportion of manufacturing value added in China’ s GDP
is on the decline, the real economy represented by the manufacturing sector is
the key to the high—quality development of China’ s economy.

2.2 China’ s intelligent manufacturing capabilities are relatively weak and
manufacturing industrial upgrading is needed

At present, China’ s manufacturing industry is still in the late stage of the
second industrial revolution [] Industry 2.0 with electrification as the main
feature. It has many problems like relatively weak quality foundation, unreason—
able industrial structure, low utilization rate of resources, low level of industry
informatization, and increased labor costs.

First, China still lags behind in putting forward basic theories and con—
structing technology system of intelligent manufacturing. At present, China fo—
cuses on intelligent tracking technologies in manufacturing and technology in—
troduction. However, it still needs to improve its insufficient basic research ca—
pability and weak absorption of the introduced technology. It lacks original in—
novation, has incomplete technical system, and remains weak in key technolo—
gies like control system and system software.

Second, the digital foundation for the development of intelligent manufac—
turing in China is relatively weak, and the development of the manufacturing
industry as a whole is still in the transition stage from mechanical automation to
digital automation. If the German Industrie 4.0 is taken as a reference, it is re—
garded that China is still in the Industry 2.0 era on the whole with some en—

terprises moving towards the Industry 3.0 era.

At present  China’ s
manufacturing industry is still
in the late stage of the second
industrial revolution Industry
20 with electrification as the
mainfeature.
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Third, we rely on others for the key technologies and core components.
We have less than 5% of market share in high—end sensors, intelligent instru—
mentation, high—grade numerical control system and industrial application soft—
ware. Large construction machinery required more than 30Mpa hydraulic parts
are all imported and imported components account for 50% —60% of the total
value of the large loaders.

Fourth, the lack of high—end software products. The integration of indus—
trialization and information technology in China’ s manufacturing industry is
relatively low. Low—end CAD software and corporate management software are
well popularized. However, there are not enough high—end intelligent software
used in the design of complex products and corporate management.

Fifth, the system integration ability of enterprises is relatively weak, and
large international enterprises are insufficient.

2.3 Driving forces for the development of China’ s intelligent
manufacturing

2.3.1 Rising labor costs are driving the transformation and upgrading of
the manufacturing industry

Manufacturing is a labor—intensive industry. But now China’ s elderly
population is larger than any other country in the world and far exceeds the
average standard. Since 2000, China has become an aging society, with its aging
population growing more hugely and more rapidly. According to statistics from
the National Bureau of Statistics, the number of people aged 60 years and above
in China was 250 million in 2018, accounting for 17.9% of the total
population. It is estimated that the number of the elderly population will reach
500 million by 2050.

Due to the accelerated population aging, the supply of labor force in China
is decreasing. The sharp decline of labor force leads to the rise of labor costs.
Since the 21st century, the average wage in China’ s manufacturing industry

has been increasing year by year and growth rate is speeding up, which
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gradually counteracts China’ s labor cost advantage. In the fourth
manufacturing shift, labor—intensive low—end industries tended to move to
Southeast Asian countries where labor costs are lower and environmental
protection requirements are looser, while the demand for automated and
intelligent production in some middle and high—end industries tended to return
to Burope and the United States. China’ s manufacturing industry is facing
pressure in two aspects. Therefore, the decline of labor force and the rise of la—
bor costs facilitate the intelligent automation of the manufacturing industry. In—
telligent manufacturing can replace human labor and even enhance people’ s
ability by increasing their productivity. These are the development trends of the
manufacturing industry in the future.

2.3.2 Continuous innovation of new information technology drives the
shift from traditional manufacturing to intelligent manufacturing

Currently, the growth of traditional manufacturing has slowed down, while
high—tech manufacturing continues to grow rapidly, especially the digital econ—
omy. The digital dividends of smart and digital technologies and the Internet in
the manufacturing industry have created a number of opportunities for the
development of the industry in the future.

New information technologies, including big data, cloud computing,
artificial intelligence, Internet of Things, 5G and block chain, are applied more
extensively to research and development, production and manufacturing,
operation and management, maintenance and other services in enterprises.
Manufacturing is gradually driven by data rather than process. The focus of the
integration of industrialization and information technology is shifting from single
application to integrated and collaborative innovation. It is essential to accelerate
the development of software—defined, data—driven, platform—supported, service
value—added and intelligence—based new intelligent manufacturing to promote
the competitive advantage and high—quality development of the manufacturing

industry and build a manufacturing and cyber power.
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3.3 More comprehensive industrial policies spur the development of
intelligent manufacturing

In recent years, China has adopted a series of policies to promote the
development of intelligent manufacturing. At the national level, the Ministry of
Industry and Information Technology launched the 14th Five—Year Plan for
the Development of Intelligent Manufacturing (Exposure Draft) (hereinafter
referred to as the “Development Plan (Exposure Draft)” ).

The Development Plan (Exposure Draft) proposes that by 2025,
digitalization in manufacturing enterprises above designated size will be basically
realized, and major enterprises in key industries will initially realize intelligent
transformation. By 2035, digitalization will be realized in all manufacturing
enterprises above designated size, and the major enterprises will basically realize
intelligent transformation.

The key tasks proposed in the Development Plan (Exposure Draft) include
strengthening the research of core technologies, speeding up technological
breakthroughs of system integration, accelerating the innovation of network
building, promoting the building of demonstration factories of intelligent man—
ufacturing, stepping up the development of digital network in the manufactur—
ing industry, facilitating the digital transformation of regional manufacturing,
developing the intelligent manufacturing equipment and industrial software
products, working on effective solutions, and improving information infrastruc—
ture. At the local level, Beijing, Shanghai, Tianjin, Guangdong and other
provinces and cities have also introduced relevant plans to promote the devel—
opment of intelligent manufacturing, charting the course for the development
of intelligent manufacturing in the future.

Through a detailed analysis, China’ s policies of intelligent manufacturing
have the following characteristics:

Driving technological innovation. The policies focus on building innova—

tion system and platform for intelligent manufacturing, making breakthroughs in
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a number of core technologies, bringing some of these technologies to the in—
ternational level, and promoting the application of scientific and technological
achievements.

Focusing on the intelligent development of key areas. The policies high—
light the intelligent development in areas like new information technologies,
high—end CNC machine tools and industrial robots, aviation equipment, ships,
advanced rail transit equipment, energy saving and new energy vehicles, elec—
trical equipment, agricultural equipment and new materials.

Creating an ecosystem for intelligent manufacturing. China focuses on the
application of intelligent manufacturing and the production of intelligent
equipment to strengthen the training of talents for intelligent manufacturing,
improve the policy environment, step up the support of factors, promote
mutual benefits for enterprises, and create an ecosystem for intelligent
manufacturing.

Facilitating the intelligent transformation of small and medium—sized
enterprises. The policies encourage small and medium—sized enterprises with
financial support to carry out pilot projects to promote digital transformation.
The policies also encourage large enterprises to give full play to their leading
role and launch outsourcing services including the industrial software.

Strengthening the development of the standards system. The standards
system of intelligent manufacturing includes basic common standards on the
basis, safety, management, testing, evaluation and reliability, and key technical
standards on intelligent equipment, intelligent factory, intelligent service,
industrial software, big data and industrial Internet.

Stepping up core driving force and support. The policies promote the
development of big data, industrial Internet, artificial intelligence and other
industries, laying a solid foundation for the development of intelligent
manufacturing.

Enhancing fiscal, taxation and financial support. The policies increase

S ©

Enhancing fiscal, taxation
and financial support. The
policies  increase  financial
support from the
government, implement tax
Incentive  initiatives, and
adopt diversified methods to

provide financial support.
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financial support from the government, implement tax incentive initiatives, and
adopt diversified methods to provide financial support.

2.4 Development of China’ s intelligent manufacturing in key fields

2.4.1 Industrial Robots

The rise in labor costs is the main factor of the replacement of machines
for humans in the manufacturing industry. At the same time, with the
acceleration of the popularization of industrial robots in domestic market, the
costs have been reduced. It is expected that robots will replace 20 million
manufacturing jobs worldwide over the next decade, with an average of 1.6
manufacturing workers being replaced for every new robot in the labor market.
The industrial robots China has used account for one fifth of the world’ s
total. By 2030, China will put 14 million robots into use, surpassing the rest of
the world.

2.4.2 Industrial Internet

Intelligent manufacturing ensures that the whole manufacturing value chain
is intelligent. The industrial Internet is the key infrastructure to realize
intelligent manufacturing. Today, as a key driving force to promote the
integration of the manufacturing industry and the Internet, the platform of
industrial Internet has been gradually recognized and valued by the industry.
Various industrial entities around the world are working on the industrial
Internet platform to seize the competitive advantage of development. Thanks to
relevant policies and technologies, a number of industrial Internet platforms
have emerged in China, and the industrial system has been gradually improved.

2.4.3 Artificial Intelligence and Manufacturing

From the perspective of manufacturing, Al technology is transforming the
manufacturing industry, and new Al technology is deeply integrated with the
real economy, which becomes a highlight of the application market and
demonstrates new requirements, new industries and new business forms of the

automation created by application scenarios such as intelligent equipment,
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intelligent factories and intelligent services.

2.4.4 Additive Manufacturing (3D Printing)

At present, a new round of technological revolution represented by
additive manufacturing is attracting extensive attention from the global
manufacturing industry. Countries around the world have considered it as a
new growth area of this industry in the future. China also provides great
financial and policy support for the development of additive manufacturing.
After issuing the Action Plan of the Development of Additive Manufacturing,
China has ushered in new opportunities to promote the development of services
and technologies in additive manufacturing.

Among them, 3D printing is expected to become a “new driving force”
to innovate the manufacturing industry. Combining the advantages of high
efficiency of mass production and flexible manual production, 3D printing can
be introduced to the whole manufacturing process while ensuring high
efficiency and low costs. This represents the development course of intelligent
manufacturing in the future.

2.4.5 Digital Twin Technology

Digital twin technology is widely applied to the manufacturing industry,
including the product R&D, technical planning, manufacturing, testing,
operation, maintenance and other production cycles, which can help enterprises
promote digital marketing and self—service services, increase the income of
maintenance services and innovate business models. Digital twin can bring value
to enterprises in factory design and building, production line debugging and
installation, factory operation monitoring, and industrial safety. Digital twin
technology can also be applied to supply chain management, such as workshop

logistics dispatch and the optimization of transportation routes.
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III. Suggestions on promoting practical cooperation of
Sino—German intelligent manufacturing

1. Strengthen policy dialogue and cement consensus and mutual trust. The
two sides should give full play to the existing exchange mechanism, expand the
channels of dialogue, and enrich the ways of communication. Through
multi—level exchanges and dialogues, the two sides should expand areas of
converging interests, summarize and share experience, and enhance bilateral
consensus, cooperation and mutual trust. The two sides should promote policy
exchanges to improve the business environment, encourage Chinese enterprises
to strengthen win—win cooperation in Germany, and also welcome German
enterprises to invest in China.

2. Deepen project cooperation and promote industrial upgrading. Focusing
on pilot demonstration projects of Sino—German intelligent manufacturing
cooperation, the two sides should continue to implement pilot demonstration,
expand areas of cooperation and strengthen the pilot project selection in
emerging industries and like the industrial Internet, digital economy, artificial
intelligence, electric cars and other innovation areas. The two sides should also
highlight the economic benefit and the promotion effect of pilot demonstration
projects, and publicize the benefits of typical project cooperation, so as to
expand the areas and influence of Sino—German cooperation in intelligent
manufacturing.

3. Focus on cutting—edge sectors and promote integrated innovation.
China and Germany should grasp the opportunities of the future development
of the manufacturing industry and promote integrated application of new
information technology. The two sides should encourage mutual exchanges in
emerging frontier areas, including new energy vehicles, Internet of Vehicles,
autonomous driving, intelligent manufacturing, artificial intelligence, digital

transformation and 5G, to further expand cooperation between Chinese and
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German companies.

IV. Building a system to promote the high—quality development
of China’ s manufacturing industry by drawing on the
experience of German Plattform Industrie 4.0

Sound promotion system and working mechanism are the key to guarantee
the practical effect of planning policies. Through field research and analysis, it is
found that Germany has given full play to the overall coordination and leading
role of the government. While releasing a series of strategic plans and industrial
policies in manufacturing, Germany has also built a promotion mechanism,
represented by the Plattform Industrie 4.0, to mobilize private sectors to
participate in the implementation of the platform. We should learn from the
experience of Germany, speed up the improvement of China’ s industrial
development promotion system and mechanism, and form a strong synergy of
various entities to jointly support the high—quality development of
manufacturing.

1.The German government playing a leading role in
promoting Industrie 4.0

The government emphasizes the in—depth participation of society, sets up
the Plattform Industrie 4.0 and takes the lead to coordinate various entities to
jointly promote the implementation of the Industrie 4.0 strategy. Germany has
established a government—led cross—border professional organization to promote
Industrie 4.0, i.e. Plattform Industrie 4.0, which is responsible for strategic
research, policymaking, overall coordination and international cooperation. It is
composed of 159 organizations and more than 300 staff and has become the
largest and most diverse industrial network in the world. The platform is jointly

led by the Federal Ministry for Economic Affairs and Energy and Federal
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Ministry of Education and Research, with various government departments
participating in daily work. Therefore, it forms a pattern in which the
government takes the lead in organizing and promoting, academia provides
advice and technology support, associations and unions create a platform, and
enterprises participate extensively. This pattern realizes the cooperation and
connection among all walks of life, and effectively promotes the interdisciplinary
and cross—industry communication.

Under the platform, there are several bodies with the participation of
various parties. The strategy council, headed by the Secretary of State, is
responsible for formulating macro policies and strategies, and coordinating the
interests and demands of various parties. The steering committee is responsible
for technology cooperation in specific industries, as well as the formulation and
implementation of development strategies.

The scientific advisory board is responsible for identifying priorities and
technologies and providing advisory services on key issues. There are six
working groups under the platform, covering topics such as standards and
norms, research and innovation, cyber security, legal framework, employment
education and training, and other needs. Although they carry out related policy
research and practical deployment respectively, the working groups have clear
division of labor while emphasize mutual cooperation. Industry associations and
action groups are responsible for market—based tasks. The international
standardization group is responsible for international cooperation of standards in
relevant fields. In addition, the office is responsible for communicating and
coordinating with various agencies, as well as organizing and promoting various
work. The platform and its operation mechanism help define the positioning
and functions of each participant, establish the consensus that Germany is an
industrial power and has an advantage of prospective product and market
competition, and pool the strong joint force of clear division of labor and

mutual cooperation to promote Industrie 4.0.
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2. Mobilizing participation of society is the key to promoting
high—quality development of manufacturing

According to Germany’ s experience, the promotion mechanism based on
consensus, division of labor and cooperation of all parties are the key to
guarantee the implementation of Industrie 4.0. The German government
attaches great importance to give full play to the major role of social forces.
Plattform Industrie 4.0 is a perfect example that features in—depth participation
of the government and close cooperation of institutes and universities,
enterprises and associations. Under this platform, the discourse system of various
stakeholders has been built and all the participants are clear about their own
position and tasks in advancing the Industrie 4.0. For example, the committees
of the platform have realized good interaction and feedback between the
government, academia and industry, so that scientific research results and
practical problems encountered by enterprises can be timely transmitted to the
government, and the government, in turn, can optimize and update industrial
and innovation policies.

At the same time, the platform also gives out the information, including
government strategy documents, working group research results, and cases of
applying Industrie 4.0 solutions to tackle problems, to enterprises and the public
in a timely manner. Industrie 4.0 is not only a strategy or a vision, but also an
action program for all parties to reach consensus and make joint efforts. All
kinds of participants focus on the strategic goals, combine the division of labor
with their own positions to make concerted efforts, so that Industrie 4.0 is
quickly recognized by the whole society and permeates into all aspects of social
production and life by means of industrial field.

In China, the system for promoting high—quality development of the
manufacturing industry is not flawless, and there is an urgent need to set up a

platform and mechanism for effectively connecting resources from all walks of
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life. At present, Chinese government, enterprises, associations, research
institutes, etc., do not have clear responsibilities to promote the development of
manufacturing. In addition, there is a lack of a platform for connection and
long—term mechanism that cover all sectors, and therefore in the formulation
and implementation of policies, it is difficult to deliver actual effect. On the
other hand, the government has done a great deal of work that should not be
promoted by the government. This has made it difficult to realize the effective
interaction of all sectors of society and is not conducive to achieving consensus
and synergy. The government has done all the work on its own more often
than not. As a result, other parties cannot participate when they should have
played a part, which puts the government on a passive position when it comes

to international cooperation.

3. To improve the promotion system as the starting point to
form a strong joint force to support the high—quality
development of manufacturing

It is necessary to improve the promotion system and include various
entities to establish a platform for promoting China as a manufacturing power.
It is also important to clarify the positioning and functions of various entities in
developing the manufacturing industry, and build a promotion organization and
system for all parties to join forces in a concerted effort.

3.1 On the basis of existing leading group for building a manufacturing
power, we will establish a platform that includes enterprises, research institutes
and associations to build China into a manufacturing power. The platform will
take overall responsibility for top—level design of high—quality development of
manufacturing. All participants will work together and fulfill their respective
responsibilities in key tasks and major projects.

3.2 Focus on key areas such as intelligent manufacturing, green

manufacturing, standards and norms, talent training, data security, etc. A
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number of special working groups are set up under the platform, which is led
by relevant ministries and commissions, to strengthen coordination at the
ministerial level and to mobilize social forces in relevant fields to jointly
promote specific work.

3.3 Establish a technology advisory committee. Based on the National
Manufacturing ~ Strategy  Advisory Committee, a permanent institution
responsible for the development of industrial technologies will be established to
identify the key generic technologies and cutting—edge industrial technologies
that China should make breakthroughs in the future, and identify the
institutions that should be relied on to make breakthroughs in these
technologies.

3.4 Give full play to associations. We should encourage the transformation
and development of associations, actively connect with the platform, enhance
the service coordination ability, play a greater role in information collection and
sharing, industry standard formulation, inspection and testing, etc., and build a
bridge between enterprises, universities and institutions, and the government, so
as to effectively meet the demands of enterprises. We will strengthen
department coordination and establish a system of policies and regulations to
support high—quality development of manufacturing.

As for policy, industrial departments should take the lead in designing a
policy system to support high—quality development of manufacturing. We
should not only pay attention to the vertical connection of the central and local
governments’  industrial policies, but also emphasize the horizontal linkage of
policies between different departments, so as to create a situation where all
regions and departments build consensus and promote the efficient allocation of
resource factors with each playing its own role. Enterprises, universities,
research institutes, industry associations and other stakeholders will be included
in the formulation and implementation of policies to further stimulate the

enthusiasm and motivation of all sectors to participate in making China a

S ©

As  for policy, industrial
departments should take the
lead in designing a policy
system to support
high—quality  development

of manufacturing.
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manufacturing power.

In terms of laws and regulations, we should promote industry development
through legislation and speed up the legislation of key areas and industries. We
should also update rules and normative documents according to new situations
and changes, and constantly improve supporting policies and regulation system
in taxation, finance, intellectual property and personnel training. We need to
enhance effective investment, formulate laws and regulations in managing high
quality resources, establish our confidence in promoting the long—term and
steady development of manufacturing.

In addition, supervision, inspection and third—party evaluation should be
strengthened to timely discover problems in the implementation of policies and
regulations, such as inter—department restraint, not being realistic, difficulties in
implementing and ineffective work, and make timely adjustment and

improvement to ensure that policies and measures are put in place.
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GAC Motor: Commit to Building a Model

Factory of Intelligent Manufacturing

What do you value most when purchasing a car? Security, exterior appear—
ance and interior decorations, or power control? We adults do no multiple choices
questions. We want them all.

In the face of increasingly diverse and high—standard demands of consumers,
automotive manufacturers have been committed to technological innovation and
standard upgrades. The “black technologies” of artificial intelligence, virtual
simulation, edge computing, Internet of Things, etc. are the manifestations of their
eternal pursuit of quality.

Guangzhou Automobile Group Motor Co., Ltd. (GAC Motor) is a whol—
ly—owned subsidiary of GAC Group. The company has been focusing on the
concept of high—quality development and continuously applying innovative tech—
nologies to activate the production potential and improve the quality system.
Through the cooperation with Siemens, GAC Motor has achieved another break—
through in the field of intelligent manufacturing—creating a world—class digital
factory with high efficiency, high quality, low cost of energy and environmental
protection.

Zhang Shaowei, Deputy General Manager of Yichang Branch of GAC Mo—
tor, said, “The Yichang base brings together the industry’ s leading automated
production processes and digital technologies to put the ‘Industry 4.0’ concept
and innovative production methods into practice. During the construction and
operation of the factory, Siemens has supported us with their digital enterprise so—
lutions integrating software and hardware and Si—car standards specially used for
the automotive industry to help wus realize our vision of intelligent

. ”
manufacturing.
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Enhancing self—capabilities to set a model for intelligent

manufacturing

On June 28, 2019, the first commodity vehicle in Yichang factory of GAC
Motor rolled off the production line, marking the completion of the production
line with a limit speed of 52 seconds to roll off a new vehicle.

In this large—scale plant covering a total area of about 1400 acres, Siemens’
Totally Integrated Automation (TIA) solutions are used in the major workshops of
stamping, welding, painting, final assembly and synthetic resin, etc. Products such as
PLC, HMI and industrial communication guarantee stable and efficient vehicle
production with their high reliability.

At the same time, Siemens industrial software has also built a solid digital
foundation for the factory. In the R&D stage, Simcenter, a Siemens simulation and
test solution platform, has created “digital twins” to strongly support the devel—
opment of key areas such as vibration, noise, fuel economy and self—driving per—
formance of automotive products by the powerful platform. In the production
phase, based on Opcenter, the Siemens manufacturing operations management
platform, managers can digitally control all aspects of the manufacturing process
such as order allocation, batch processing, quality control and inventory
management, and easily identify parts that need optimization and flexibly adjust

production strategies with end—to—end production visibility.

Elaborate manufacturing by Edge Al to ensure quality

Welding quality inspection is a delicate and complex task in manufacturing
automobiles. The main  “body—in—white” structure of each car has about 2000
to 3000 different types of welding joints, and the welding quality of them is directly
related to the overall safety and service life of the car. The most common method
of inspection is random testing using portable ultrasonic instruments. In addition,
chisel inspection or even the whole car tearing destructive testing methods are used

during regular sampling. Although the combination of various sampling methods
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can reduce the probability of problem cars, it is not possible to eliminate the
potential risks of unqualified body—in—white.

The automation rate of the welding workshop in Yichang factory of GAC
Motor has reached 100%. Out of the ultimate pursuit of quality, GAC Motor has
applied Siemens’ unique industrial artificial intelligence software to the core work
stations in the workshop for welding quality prediction during the production
process. On the basis of machine learning algorithms and edge computing
technology, the software system can analyze data from the welding execution
process in real time and give predicted results for the quality of each weld joint
based on parameter changes.

As a result, staff can perform targeted detection of potentially defective
welding joints, which not only allows for more accurate identification of hidden
problems, but also significantly reduces labor and equipment costs. As the scale of
application and the amount of data increases, the Al software will continue to learn
from itself, further optimizing the welding parameters based on quality prediction
and ultimately eliminating defective welding joints.

In the future, GAC Motor will continue to take advantage of artificial
intelligence and work hand in hand with Siemens in the areas of predictive
maintenance of core systems in welding stations and process optimization in
painting workshops.

The technology is evolving, but our original aspiration remains unchanged. In
the digital factory of Yichang of GAC Motor, craftmanship has been given new
meanings by the “ black technologies” of intelligent manufacturing. In the
development of the new urban cities, more advanced manufacturing bases
represented by the automotive industry are taking root. By digital technologies,
they are providing new momentum to the sustainable development of the industry
and the construction of smart cities.

Moritz Mauer, director of Strategy and Product Management of Industrial

Automation Division in Siemens (China) Ltd., said: “Many of the innovative
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technologies that have already made a splash in the consumer market are
increasingly being applied in industry. Of course, digital transformation for
companies is not about cool technology, but about delivering practical value.
Siemens has the vertical expertise to understand the specific needs of its customers
and 1s working together with Chinese companies to unlock the unlimited potential

of innovative technologies in the industrial sector.”
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DongFeng Equipment:
from Technology—Enabled to Value—-Em-

powered Development

In a field visit held by Equipment Company of DongFeng Motor (hereinafter
referred to as DongFeng Equipment), the immediate impression left is fragmented,
as one sees one different dot after another, from SaaS—based quality control system,
online integrated measuring instrument with multiple functional configurations,
portable electronic plug gauge and card gauge capable of real—time data
transmission, to operation control and data display from mobile and APP end,

demonstration operation based on ERP & MES, product tracing, etc.

Digital transformation must be achieved from business

management to industrial site

Now the planning and implementation of Dongfeng Equipment’ s “Digital
Equipment” project has entered the 2.0 era. In the already completed 1.0 project,
Dongfeng Equipment has realized the digitization of operation management. Fang
Minggiang, Chief IS Planner of Dongfeng Equipment, said, “Digital equipment
1.0”  project has three main features. First, multi—system integration. Our goal is
to build a system platform that is as much vertical and horizontal as possible.
Vertically, ERP, MES and other upper systems and the underlying data collection
and industrial networks need to be connected. Horizontally, different systems such
as PDM, CAPP, ERP, MES, PMS, OA, BI, CRM, as well as wind control and
bank payments can be integrated. Second, full coverage of information systems in
Dongfeng’ s plant, company, offices, and related joint ventures, targeting two

major products (auto parts + equipment products) and twelve types of product

White Paper on Digital Transformation of Sino-German Manufacturing



business. Third, independent planning and construction of industrial networks and
on—site industrial data collection.

In Fang Minggiang’ s view, the digital transformation planning of Dongfeng
Equipment has a typical feature, that is, “digital equipment 1.0” aims to achieve
digital management by building an integrated information platform. The planning
and implementation is done in a broader context. However, the 2.0 project aims to
achieve the digitization of the industrial site. It is building an event management
system, rather than a single—dimension solution. “Digital transformation is divided
into two sequential aspects, first is the digital transformation of management, and
then the digital transformation of the industrial site. If we don’ t establish an
information platform first, we can’ t promote visualization of management and
problems at the production site.” Fang Minggiang further explained. From another
perspective, this approach is in line with the transformation path that starts from
standardization and automation to digitalization and intelligentization, which is also
what Dongfeng Equipment and Fang Minggiang have been following. “When the
new system was launched, we did not allow the staff to make automatic
configuration, as it has to go through a human operation process. The purpose is to
ingrain the idea of standardization in the minds of the staff. Standardization is a
prerequisite for digitalization and even intelligentization.” Fang Minggiang so

emphasized.

From technology—enabled development to external empowerment;
application comes first before promotion

Entering the implementation stage of “Digital Equipment 2.0” |, Dongfeng
Equipment is gradually solving many painful problems in industrial sites. In this
process, through the standardization and digital presentation of people, machines,
materials, method, environment, measurement and other production elements, the
visualization of management and problems can be achieved. In fact, many

equipment and tools are independently designed by Dongfeng Equipment to solve
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specific single—point problems in the industrial environment

In other words, in the process of digital equipment projects, Dongfeng
Equipment not only uses ERP, MES, EAM and other advanced IT systems on the
market, but also develops and produces quality control systems, online integrated
measuring instrument, electronic plug gauge and card gauge and other automated
equipment and systems based on its own industrial production environment and
pain points. Therefore, continuous improvement in internal technology gave the
company the key ability of external empowerment. In Fang Minggiang’ s view,
the development of the industry must be first enabled by technologies and then
achieve external empowerment. The two can neither be replaced with each other
nor reversed.

Fang Mingqiang also gave advice on digital transformation and smart
manufacturing. In this regard, he highlighted the principle of “overall planning,
integrated design, pilot first, and distributed implementation” . In terms of the
implementation process, we must do more in planning, that is, find out more
difficult pain points, business scenarios and business management applications. In
terms of implementation, only after the whole business process is connected can
we pursue the integration of business and finance.

As the saying goes, “Don’ t bite off more than one can chew.” Now that
Dongfeng Equipment has such an ability of external empowerment, it’ s fair to
say that it is biting off the right amount. “On June 30 this year, we established the
independent Department of Digital Intelligence Technology Operations. Our aim
is to promote the industry experience and R&D capabilities we accumulated in the
construction of ‘digital equipment’ . On one hand, we cooperated with solution
providers in the promotion of the platform for enterprises. On the other hand, we
tried to meet some of the user’ s functional and business demands through

projects,” Fang Mingqiang said.
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Jiyuan Iron&Steel Group: Evolvement of
Digitalization and Intelligentization over
the Past Two Decades

Henan Jiyuan Iron and Steel (Group) Co., Ltd. (hereinafter referred to as
Jiyuan Iron&Steel) was founded in 1958 as a local state—owned enterprise. In
2001, the property rights of the enterprise were reformed into the private enter—
prise with full participation, and the main product structure was transformed from
general construction steel to automotive steel, engineering machinery steel and
other medium and high—end special steel.

In the past 20 years, Jiyuan Iron & Steel has gone through several important
stages of business and finance integration, group control as well as digitalization and
intelligentization since its cooperation with Yonyou U8 on single organization fi—
nancial management in 2001. In its twentieth year, it is just the time to rejuvenate
and move forward. At present, Jiyuan Iron & Steel is writing a history of business
innovation and transformation of traditional iron and steel enterprises with “in—
novation—driven development and reform—based management” as the belief of
vitality, the construction of Digitalization and Intelligentization 3.0 as the source of
power, and the Yonyou BIP platform as the flying wings.

In 2019, after three years of “eliminating excess capacity” in the steel in—
dustry, the policy dividend from supply—side structural reform is gradually decay—
ing and high supply pressure is beginning to emerge. Along with the complex and
unstable operating environment of the steel industry and the significant decline in
profitability and other unfavorable factors, Jiyuan Iron & Steel ushered in the sec—
ond wave of reform.

From informationization to digitalization, “full connectivity” is the basis of
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enterprise transformation, and is also the information channel to build a new
paradigm of digital economy. Jiyuan Iron & Steel has built a new manufacturing
and service system by fully connecting all elements of the enterprise, the whole in—
dustrial chains and the whole value chain, transforming and upgrading old kinetic
energy and cultivating new ones.

Combined with the five—level structure model of metallurgical industry, the
enterprise has planned a blueprint of digitalization and intelligentization. With the
“five development concepts" (i.e., innovation, coordination, green, openness and
sharing) of national iron and steel industry and its own development strategy (that
is, “On the premise of meeting customer needs, the company will become a
comprehensive steel material solution provider and China’ s first—class and
world—leading excellent special steel boutique base” ) as the starting points, the
company has built a complete management platform of digital intelligence, cover—
ing the overall application framework from group control to industry chain exten—
sion, from system integration to intelligent analysis, and to focus on the construc—
tion of intelligent factories.

Henan Jiyuan Iron and Steel (Group) Co., Ltd (“Jiyuan Iron and Steel” ) was
founded in 1958 as a local state—owned enterprise. The main product structure was
transformed from the production of general construction steel to the production of
automotive steel, engineering machinery steel and other medium and high—end
special steel.

In the past 20 years, Jiyuan Iron & Steel has gone through several important
stages, such as integration of business and finance, group control and digital trans—
formation. It is the time to rejuvenate and move forward. At present, Jiyuan Iron
and Steel has written a history of business innovation and transformation of tradi—
tional iron and steel enterprises with “innovation—driven development and deep—
ening change in management” as the basis of vitality, the construction of Digital
Intelligence 3.0 as the source of power, and the Ufida BIP platform as the wing of
take—off.
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In 2019, after three years of * eliminating excess capacity” in the steel
industry, the policy dividend from supply—side structural reform is gradually
decaying and high supply pressure is beginning to emerge. Along with the
complex and changing operating environment of the steel industry and the
significant decline in profitability and other unfavorable factors, Jiyuan Steel ush—
ered in the second major change.

From informationization to digitalization, “full connectivity” is the basis of
enterprise transformation and the information channel to build a new paradigm of
digital economy. Jiyuan Iron and Steel has built a new manufacturing and service
system by fully connecting all elements of the enterprise, the whole industrial chain
and the whole value chain, transforming and upgrading old kinetic energy and
cultivating new ones.

Combined with the five—level structure model of metallurgical industry, the
enterprise has planned a blueprint of digital intelligence design. With the national
steel industry’ s ““five development concepts” — innovation, coordination,
green, openness and sharing — and its own development strategy, i.e. “on the
premise of satisfying customers’ needs, the company will become a comprehen—
sive steel material The starting point is to build a complete digital intelligence
management platform, covering the overall application framework from group
control to industry chain extension, from system integration to intelligent analysis,
and to focus on the construction of intelligent factories.

In order to accomplish the planning goal, Jiyuan Steel once again joined hands
with Yonyou to build the enterprise—level “data highway” by upgrading the
ERP system, adding MDM master data management platform and ESB interface
integration platform. They worked together to break through the information
barriers between various businesses and organizations in the enterprise, realize the
interconnection and interoperability of data from all systems, and unify the inter—
face protocol standards so that data can flow and be shared at a high speed within

enterprises.
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After MDM was launched, Jiyuan realized the whole process of business
interconnection, unified data management, real—time processing and global
sharing, and became the first company in the province to realize the following:
order placement by e—commerce, customer payment, direct bank—enterprise
transmission, MES sales and production conversion, in—plant intelligent logistics
shipment, financial accounting, and data sharing. It has become the first enterprise
in the province to seamlessly integrate e—commerce order, customer payment, di—
rect bank—enterprise connection, MES sales and production conversion, intelligent
in—plant logistics delivery and financial accounting.

To this end, the teams from both sides have compiled 17 master data files,
docked 20 basic data files with the YonBIP platform, and completed 9 group
shared data systems. After the launch of MDM, Jiyuan Iron and Steel has opened
up all of its business processes, unified data management, and achieved real—time
processing and global sharing. Moreover, it has become the first company in
Henan province to realize the seamless integration of e—commerce order, cus—
tomer payment, direct bank—enterprise transmission, MES sales and production
conversion, in—plant intelligent logistics delivery and accounting.

The integration of digitalization and intelligence has brought Jiyuan to a new
historical point of innovation and development. At present, the construction of
enterprise digital intelligence has turned from the traditional process—driven model
focusing on the construction of applications to a data—driven model pursuing the
realization of data value, which provides the basis for business decisions and strate—
gy formulation.

The most salient feature of digital intelligent enterprise is “excellent” ,
which means excellent organization, business management and innovation. Com—
bined with the national requirements for safety and environmental protection in
steel enterprises, Jiyuan Iron & Steel has built an IoT platform and two applica—
tions to ensure the sound development of the enterprise.

Jiyuan Steel’ s Intelligent Control Center, based on AloT, enables unified

White Paper on Digital Transformation of Sino-German Manufacturing



data collection, visualization of production and operation, and real—time all-round
control of procurement, sales, production, energy, safety and environment. The se—
curity application, which can monitor the whole plant PLC, DCS, energy meters,
micro air station, fire smoke alarm signal, waste gas and waste water online, helps
Jiyuan Iron and Steel to shift from post—control to pre—warning, thus ensuring safe
production and beautiful environment.

In the process of digital transformation of Jiyuan Iron and Steel, Jingzhi Indus—
trial Brain played an important role. As we all know, industrial big data is a key
production factor for industrial enterprises to realize digital and intelligent develop—
ment. As a new generation Al productivity platform, Jingzhi Industrial Brain, built
on Yonyou’ s successful experience of serving 920,000 industrial enterprises and its
advantages in process mechanism models and algorithms, helps industrial enterprises
fully tap the value of data. Its data—driven approach has made production simpler,

quality more stable, cost lower and decision—making more scientific.

Traditional scrap inspection and grading are susceptible to human factors and
tedious procedures. The 5G+ scrap determination embodied in the intelligent con—
trol center built by Jiyuan Iron & Steel and Yonyou is based on the deep learning
algorithm of the Jingzhi industrial brain to achieve intelligent determination of
scrap. With an accuracy rate of over 90% for scrap identification, it can significantly

improve economic efficiency.
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Jack Group: Moving towards a Bench-
mark for Enterprise—Level Industrial IoT
Applications

As the largest enterprise in the global sewing machine industry in terms of
production and sales, and the only one provider in the global sewing industry that
integrates pre—sewing, sewing and post—sewing as a complete set of solutions for
garment intelligent manufacturing, Jack has been focusing on the sewing equip—
ment industry for 25 years. Its main businesses include the manufacturing and
R&D of intelligent hanging, intelligent cutting equipment, intelligent sewing ma—
chines, motors and control systems. Naturally, it has also started the construction
process of intelligent sewing through industrial internet empowerment with its

business acumen and vision.

Smart manufacturing platform integrating with Industrial
Internet and 5G

The industry chain of garment industry has always been complicated. From
textile printing and dyeing, apparel design, cutting and sewing, ironing and
packing, to shipping and retailing, each link is essential, which leads to a long order
delivery cycle in the garment industry. The long—standing production practice of
the garment industry is to make winter clothes in summer and summer clothes in
winter.

The “alternate season production” model is a product of the era of large
orders. Nowadays, personalized, fast fashion demand continues to flourish, which
renders the “big order era” a history. Plus, the rapid spread of short videos and

the promotion effect of celebrities have made the apparel market opportunities
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increasingly precious, thus giving birth to the new production model of “high
elasticity, fast response” of the clothing manufacturing industry. Against this
backdrop, Jack followed the trend and upgraded to a solution provider for
intelligent manufacturing of sewing equipment based on the Industrial Internet of
Things platform.

Jack, Root Cloud, one of the national “double—cross” (cross—industry and
cross—field) platforms and the industrial Internet empowerment platform that is
universally applicable to China’ s manufacturing needs, as well as China Mobile
Taizhou Branch jointly build the industrial Internet platform of “5G + edge
computing + mobile cloud” .

Based on industrial Internet technology, the platform will enhance the overall
digitalization, networking and intelligence of the sewing industry, promote digital
upgrade in the industrial chain, supply chain and service chain, and help incubating
anew 5G ecosystem.

Based on the Root Cloud cross—industry and cross—field industrial Internet
platform, the platform aims to build a “cloud management platform”  for Jack’ s
sewing machines in the industry. The main scope pf implementation includes
providing cloud solutions for industrial equipment based on the industrial Internet
platform, equipment status monitoring, work condition optimization, fault
diagnosis, remote intelligent operation and maintenance services, and visualization
management of the production process for terminal management users.

Jack’ s industrial Internet platform consists of IoT sewing machine (device
layer), chip and common network (connection layer), cloud platform (platform
layer), and application software (application layer). Jack provides IoT devices and
Root Cloud provides data platform support to realize intelligent communication of
products and devices and provide data collection and processing for information
system of garment enterprises.

At present, Jack’ s industrial Internet platform provides functions including

real—time uploading of equipment operation data, task instruction issuance,
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equipment efficiency analysis, data report presentation, remote setting of
equipment parameters, timely reminding of fault status, etc.

At the same time, process visualization and flexibility are achieved to enhance
the efficiency of multi—species batch production, reduce personnel, improve data
collection efficiency, and improve the traceability of manufacturing process. In the
manufacturing process of actual sewing equipment, whether it is machine tool
processing or assembly line, the production process will be transmitted back to the
edge node in real time through the 5G network, and then processed using the
image Al technology deployed in the edge cloud, so as to determine whether the
product quality is qualified. Then, the results will be sent down to the product line

for labeling, thus reducing the need for quality inspection personnel.

Increasingly significant transformation results

Active service to reduce spare parts inventory and maintenance cost by 40%.
Through equipment positioning, real—time monitoring of equipment operation
condition and equipment data health analysis, Jack can effectively monitor the sold
equipment, and have data support for market layout and spare parts placement. In
addition, timely prediction of failure and spare parts conversion rate helped saving
about 50% of spare parts in storage and 40% of the maintenance cost.

Improve equipment application efficiency, reduce downtime by 60%, and
enhance after—market service value. Through real—time monitoring of sewing
machine usage status and fault prediction, manufacturers can provide active service
to end users in a timely manner, and downtime due to product reasons can be
reduced by more than 60%, thus tapping more after—market service value.

Remote OTA upgrade to improve service efficiency by 10% . In the
backstage, the user’ s usage habits and the changes of sewing machine parameters
in different scenarios are analyzed through big data. The R&D Department makes
technical improvements, by which the upgrade program can be directly completed

remotely through OTA and the instructions can be issued, realizing the remote
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operation and maintenance service and dynamic adjustment function of the sewing
machine, effectively preventing the life damage caused by excessive damage of
personnel. Besides, it has also helped increasing the service life of sewing machines

by 10%.
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ENN Group:
Accelerating Intelligent Evolution from
RPA to AI Automation Platform

In 2019, IBM’ s process automation robot code named “RPA” joined the
financial sharing center of ENN Group as a virtual employee, “ENN Assistant”
(Xiao’ Ao). In a short period of time, “Xiao’ Ao” has got up to speed and
could complete an average of 2,000—3,000 tasks per day. Shortening the working
time by 60% on average compared to manual work, it supported more than 70
business scenarios and generating millions of business value.

In the view of Li Qiang, Head of the Artificial Intelligence Center, Digital
Technology Empowerment Group of ENN, the application of “RPA” has
helped saving the heavy task volume caused by repetitive and complex work in the
past. Taking the application of the financial sharing center as an example, invoice
verification used to require 11 people to complete, but now it only requires 1.5
people, and the saved labor can be engaged in many other businesses.

However, for a group enterprise with hundreds of subsidiaries across multiple
industries, automation of this extent does not seem to be able to cope with the
business needs in complex scenarios. “Covering businesses in multiple fields and
scenarios, ENN has data management needs of tens of T per day from hundreds of
business systems within the group, which makes it a high—quality incubator for Al
scenarios. However, it also means that ENN needs to build an Al automation
platform that fits its business development by incorporating more and more
powerful Al technologies on top of the application of IBM RPA Al automation
platform, so as to realize the transformation from the automation of single nodes to

the overall business process automation, and lay the foundation for creating a
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'digital workforce' and reshaping the digital workplace.” Li Qiang said.

Multi-dimensional technical capabilities to support AI

implementations

In order to avoid risks to the greatest extent possible, EN Group started
product consideration and selection based on three important principles. “The
first is Ease of Use, that is, without the assistance of experts, people without any
programming skills can directly train the dialogue robot; the second is Fast. The
rapid iteration of business inevitably requires timely response of systems, so it is
necessary to quickly build the scene in the form of zero coding, thus saving the
time of development and testing; the third is Open. With the many business
systems within the group, any node of the robot dialogue process shall be able to
be inserted into any third—party integration interface.” Li Qiang said.

After half a year, after trying almost all the products available in the market,
IBM Watson came into view. In Li Qiang's vision, Watson was to be used as a fast
human—machine interaction window within ENN Group, using its natural
language processing capabilities to enable employees to express their intentions to
the machine through human natural language with almost no learning cost, to
access various micro—services on the internal business platform, and to initiate
various automated business processes based on RPA.

Unexpectedly, this vision for rapid delivery of Al business scenarios became a
reality in the practical application of post—epidemic work resumption. Li
mentioned that at the beginning of work resumption, the large number of
employees requested the implementation of remote office environment
configuration. The number of manual customer service calls tripled on the same
day, and still a large number of employees were waiting online. Based on this
demand, ENN's automation team spent only one night, by interfacing Watson
with the various RPA automation processes that are already in place now, allowing

all employees to talk directly with Watson and initiate various operations in the
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backstage via mobile 24/7 without any training.

Meet complex application requirements with multiple capabilities

According to Li Qiang, “ENN has created three main application scenarios
based on IBM Watson: the first one is employee self—service. In a large group,
collaborations among employees are difficult. We not only need to abstract the
service capabilities of functional departments including finance, human resources,
OA and IT and encapsulate them in the Al automation platform, but also need to
open up the long chain of inefficient services. By doing so, we hope that when our
employees want to solve a single problem, they no longer have to turn to a specific
person. The automation platform provides point—to—point services where 80% of
the problems will be solved by online robots 7/24, while for the 20% that robots
can not handle, they are directed to the online human services. The second is the
virtual employee assistant. Our goal is to achieve an enhanced mixed workforce by
providing him with private Al skills to help him perform his daily tasks, freeing him
from his daily work and releasing his creativity and imagination. The third is expert
assistants. We plan to use Watson Discovery to process unstructured text like
contracts, product help documents, and various company reports. Instead of using
documents as a unit, we will use natural language paragraphs and statements as a
unit to automatically sort out knowledge points and then support robots to help
employees answer some questions that cannot be answered directly through
dialogue training.”

In addition, the Al automation platform being implemented by ENN Group
is currently developing rapidly at a rate of hundreds of application scenarios per
year, and it is hoped that within two years an Al shared capability bazaar covering

the entire group will be formed.

NE ]

Cases

Entering the implementation
stage of  “Digital Equipment
20", Dongfeng Equipment
Is gradually solving many
painful problems in industrial

sites.

RSN S F AR EE S / 71

White Paper on Digital Transformation of Sino-German Manufacturing



(@.») ESI=P

Cases

REEX 5 i R (5
LHIEH S E . aEs
FF, ka5l 5 ECA
TR, FEREN S
SECS/GEM ZiX%4 227
AL AL 5 AT
B R 25 APC FiTHE
METGEHT R ETE

7 2 PRt F AR B R

7]

D
PR BT LR S ™

O

WTFTREH, B2 2020 4, SERAE 270 ([CEMBONIK S, X—HTF]
2025 FHEIFIEE 750 120 IX— WU BRIV ETHEEALE, Hlas. 2%
HIR M BB B TR SR, CIRAERRD . SR TVECS 2 (BDD Tl
M, AV EAE ERR AR AR e, WIEY 2025 47, fEEKA R]RE
613 4250 {ZBRTTHIIG, BRI RE OIS Bk 1.25 T {ZRRTHIME(E,
X EmS R s,

VEAMERE Tl 4.0 FIRIEIR BIFVERE Tl 4.0 TR NARORCER, 5
KRRZIRIRE, WA LA ERR . PIE R Tl 4.0 & RE, il T
M HEME . BT Rk, & HIME AR TEME e & -
B TEIERE . BIEEAPRE | E& TSRO SRS, IESZER
TR E ARG AT MES, Bl 5T RMS . HOHESTHT&E %] SPC.
PRIGRAZE FDC ., Jeiliiife (T2) 15546 APC % A4 IS5 H A2
o, ISR R T RN, Jedtiie (T2 %46 APC HELRCA
REErEmiE. RELZNEZE TR, BEFEET Bk — e S,
s BRI RERE, PR APC N, SER T Bussdkrs, &2
REEMEEEEFE,

SR, X ERAEEZH T IAE &R TR T AR, £
R, LT R, EESNIEEHAMEREEK, mahE s R
Bl T A R AR E S AT RIBR A MEE AT 2 . (HRE
E DR, PEe . FRERE KBIE R E , RA &R AHES
HOEsHE, AEIA RIEAE T ORI, Mg A0 E

IEAN, MHHESE &R ANRS &R TR BRRE IR,
—, T RS IRIETEARARD AE L2, LR EEHE IR T
RIF R — 25k, 6 TEEORAE GRS, &/ DAL+,

White Paper on Digital Transformation of Sino-German Manufacturing



HIWEE NS AR E=, TJ ERE&EEEFILFEES+LE,
— RN ICNEE D AR, 22—k RAHRECNEE 1, HikELL
WEAREDR, ME] mi ik BRI A. £=, H&EEHH
R IRE ) E R ISR TR S IRNEE IR, AR RIS i i 26
BUTRBCNEE ) o SBPY, XPESRI T ARA BT SR 5 & il i
W NMRER T, RSN IIRERII A i E] AR

R T AR AEBR ALK A SIS T & R &5 ECRERY H a3 &k
HIHHEE, RO ARE TR T & RERNE IR, (BRI RN T %
BRENEIAR, A GRAERS, FREERZ 2, SN Bs
R OEIE T 2, XHEERIN T A e 25, Wl A
EAPERT

Ak R SR, KR E T R A R L S R A
PRI T2, DAdE H sl i s (s B ICTEK, HHAEwRITERIA ,
FREAC SRS, RIEEN A SINEIHEE BV, BERsHAH
MRS . RNRERITFEARIEIERE 2=, BIRAZEIMEE, &
A FNES S SR AR,

J RRVEERA DT H SR & EHAME AGE KA ~, JTA—
s 5 ECA, B S =KIDRE: —&IF& ECA FRIFLII R
FE TR E A & R BT B, — & ECA rIDURIEIS & HA LA
SHITFR RIGE R E A, SR = BREREE RS
EEMRITAREVMY (SEMI E4, E5, E30. E37 #J SECS/GEM) FUil{E 5
o BHAMEHEIARA: PLC IR, B A . ERIBERR . BEEER,
SECS/GEM i#fZ ¥ .

MRIEN T NESE S HIEE A 2202, AT RIEE R EZA, %&ik
R RN SHIRS. ERIRESE . A THA RS BER N EE
A5 RJ45 LRI . RS232/485 FRfTim ., A IS 17O #2001,

AT HUANEERBNAZER, i BFRRIET LRSS R AT
Wz SBmE, DI ERGES /0 15 B RE SIS & BB 5 ECA,
FEAL AR RV ESK, TR RS, SHEFRAASNEIE

g%

/

>

NE ]

Cases

RSN S F AR EE S

White Paper on Digital Transformation of Sino-German Manufacturing

/73



<&

BEEHSMCES . z‘é%ﬁ%ﬁiﬁj%% . NSRS B RIS
&8It 5 ECA HRE, FRERE BB SECS/GEM Kik%A 295, 290
PRI S Bt T T 245 APC FIEAB R RE AT M B

7 4 PRt F AR B R

White Paper on Digital Transformation of Sino-German Manufacturing



Infineon: Promote the Digitalization of E—
quipment and Achieve Efficient Produc-

tion

Research shows that there are approximately 27 billion IoT devices world—
wide by 2020, the number of which will soar to 75 billion by 2025. This process
will open up new opportunities for economic growth, when the interconnection
of machines and systems to each other will assist to promote efficiency and syn—
chronize processes. According to the German Industry Federation (BDI), if indus—
try moves in the right direction towards digital transformation, Germany will po—
tentially generate [[1425 billion in value added by 2025, the number of which will
hit []1.25 trillion in the whole Europe, a figure that will only be higher in China.

As a founding member of German Industry 4.0 and a core member of the
German Industry 4.0 Working Group, Infineon is acutely aware of an increasing
demand for equipment automation and digitalization required in manufacturing
plants with the development of the Industrial Internet, the IoT and Industry 4.0.
Equipment automation systems shall enable equipment to upload and download
processing programs, collect data automatically, and gather equipment events and
alarms, etc., thus to realize real—time information interaction with shop floor op—
erational systems: such as manufacturing execution system (MES), recipe manage—
ment system (RMS), statistical process control (SPC), failure detection and classifi—
cation (FDC), advanced process (technology) control (APC), etc., and efficiency
will be improved eventually through integration. At the same time, APC has be—
come not only a crucial tool for improving product quality and stabilizing process—
es, but also a key point in the construction of smart factories. Improving automa—
tion and digitalization, especially making the use of APC, are significant means to

realize efficient factory production and achieve operational excellence.
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However, this vision is often hampered by the insufficient digitalization of
existing equipment. Years ago, factories tended to lay out their requirements for
equipment automation, but failed to met ahead of time the networking and
digitization of equipment for the lack of rich application scenarios or for limited
budget. Nevertheless, as big data scenarios of the Industrial Internet, the IoT and
smart manufacturing grow rich, enterprises can only analyze and utilize the data to
generate further value if the equipment provides relevant data.

In addition, the problems of different equipment types, vendor capabilities and
costs still remain for older equipment. 1. Equipment in the factory is divided into
multiple types according to different processes. The semiconductor back—end
packaging industry covers a wide range of equipment from scribing to testing and
in combination with process requirements and equipment brands, there are at least
a few dozen different types of equipment with uneven networking capabilities. 2.
Equipment invested by the factory spans several years or even a decade, and each
generation of equipment embraces different networking capabilities. Older genera—
tions of equipment with limited networking capabilities are becoming increasingly
difficult to meet growing demands, and it is a significant investment for manufac—
turers to upgrade the equipment. 3. Uneven capabilities of the original equipment
manufacturers also contribute to differences in the networking capabilities. Often
the equipment produced by large manufacturers own better networking capabili—
ties. 4. Support for communication protocols specific to the semiconductor industry
is also a high threshold for equipment manufacturers, and the development of e—
quipment networking capabilities usually has a long lead time.

The digital capability of equipment compromises a bottleneck for smart man—
ufacturing due to various limitations and the growing expectations within enter—
prises for information collection by individual semiconductor devices. However,
upgrading equipment capabilities requires a long lead time in the short run and the
cost is hard to control, and there is often a lack of consistency, so individual manu—

facturers are tend to utilize their preferred data interconnection solutions, which
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however adds to the complexity of the system and the difficulty in use and mainte—
nance.

To address aforementioned issues, Infineon decided to develop a solution for
the equipment that compromises both software and hardware to meet the growing
demand for interconnection of equipment information, which is capable of plug
and play, can standardize protocols and data formats, and is flexibly adapt to existing
information platforms within the enterprise. The solution will avoid developing
different data collection plans due to varying types and generations of equipment,
and it will reduce system complexity to achieve a standardized interconnection of
equipment within the enterprise.

Infineon decided to develop an advanced device interconnection product, E—
CA, based on an in—depth analysis of its own requirements for device automation
systems. The product is expected to achieve three main functions: 1. develop ECA
software and identify a hardware to run the product as a device level interconnec—
tion tool; 2. ECA allows for flexible configuration of software and hardware ac—
cording to the needs of the device automation system, making it a modular; 3.
converse collected information into a communication solution that complies with
semiconductor industry standard protocols (SECS/GEM for SEMI E4, E5, E30,
E37). Key related technologies include PLC technology, software development, e—
quipment communication technology, sensor technology and SECS/GEM com—
munication protocols.

According to a survey of the plant equipment and the major classifications: the
main types of data are equipment alarm messages, equipment real—time parameter
feedback, equipment status events. The main types of existing equipment commu—
nication ports are RJ45 network ports, 2, RS232/485 serial ports and equipment
sensor [/0 interfaces.

Considering the current equipment situation and requirements, the product
objective is to develop an advanced equipment interconnection product ECA ac—

cording network ports, serial ports and sensor I/O information collection based on
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the aforementioned conditions. The product needs to meet the modular require—
ments, and it can be configured according to application options, and it shall be
reasonably compatible with existing equipment automation platforms within the
enterprise. The collected objects shall cover alarm information, real—time parame—
ter information and equipment status events. After interconnected to ECA, the e—
quipment sends the collected information to the system via SECS/GEM. The sys—
tem can make use of the information to control APC with advanced process and

take other intelligent analysis and control.
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Phoenix’s Road to Digital Transformation

Founded in 1923 and headquartered in Blomberg near Hanover, Germany,
Phoenix Contact has been a global market leader in electrical connections, elec—
tronic interfaces and industrial automation for nearly 100 years, with technological
innovation as its core competence. With more than 60,000 product lines and nearly
3,000 new products every year, Phoenix is a champion of the industrial sector.

Over the past few years, automation, information technology and
digitalization have brought great changes to industries and companies alike.
Phoenix, which has a keen sense of market development and change, has made
plans in 2017 for the next 100 years of development, i.e. to seize the historical
opportunity of digital transformation and commit to developing into a digital

industrial company.

The need for digital transformation and the ways to achieve it

The impact of digital transformation on companies is enormous, such as a
data—centric business model, a digital product portfolio, the digitization of
customer interactions, the digitization of production and support processes, etc. For
this reason, Phoenix has summarized its own methodology, a total solution for the
digital transformation of enterprises. Phoenix believes that the digital
transformation of a company requires a clear and firm vision and a targeted
strategy. Phoenix’ s corporate vision is to maintain global leadership in technology
and markets in the areas it enters, and its digital vision is to build a path to a
connected world in the industry with the unique use of advanced technologies. As
for the strategy, Phoenix has developed a digital transformation process model.
From analysis to vision to strategy, the implementation of digital transformation is

planned within a system.
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From vision to projects, Phoenix established four target areas for its digital
strategy: data—centric business model, digital product portfolio, digitalization of
customer interactions, and intelligent and networked processes. And a strategic
project map and a lighthouse project were set up to continuously judge whether
each action is on the right track. In Phoenix’ s digital blueprint, there is a clear
diagram of each element, including business model, product portfolio, customer
interface and processes, and again specifically on the vectors of markets, processes,
employees and innovation. When considering the intersection between the
elements, many new products and solutions based on market needs and business
models are born, such as the new generation of open control platform PLCnext
and the industrial cloud platform Proficloud developed by Phoenix, as well as new
product portfolios such as Digital Twin, the new generation of connectors

Connector 2023 and many more.

Results of digital transformation — Smart Demonstration Factory

Phoenix Contact has created the Smart Factory 2.0 with production, logistics,
warehousing, catering and accommodation functions, a Chinese smart
manufacturing demonstration project integrating lean layout, smart logistics,
just—in—time distribution, high automation, lean production lines and digital
workshops, which will also fully introduce PLCnext technology throughout the
digitalization concept and emerging technologies.

In terms of intelligent decision—making and management digitization,
Phoenix uses APS system, MES system, WMS system, monitoring system, BI
system and warranty system to form a central control support platform. Data
collection, digital factory, remote monitoring, electronic signage, Dashboard and
other technologies were used to build a production control center to achieve
real—time tracking, process acquisition, collaborative processing, emergency
command, centralized control and digitalization of production processes and

decision—making and management.
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The aim of management digitalization is to have a clear idea of how the
production is operating. The manufacturing system can be connected with
intelligent mechanical equipment systems and management digitalization through
the MES system. Besides, though the digitalization of quality inspection,
equipment installation, logistics system, building control system and HR system,
etc. has huge significance, but it ia not easy in implementation due to different
versions and compatibility problems between systems.

In terms of digital R&D platform, Phoenix focuses on solving the
contradiction from informationization to digital transformation, solving the
problem of information silos in informationization and the inability to interconnect
between platforms, etc. The digital concept is used to establish interconnection and
interoperability between platforms as system solutions, such as Team Center, a
product lifecycle management platform, EPO, a project management platform,
OSM, a R&D data management platform, and approval systems, various tool and
software platforms, etc. From new product demonstration to project initiation, 3D
structure drawing design, graphic design and data maintenance operations, Phoenix
has achieved multi—system interoperability through R&D. In the future, Phoenix
Contact Germany headquarters will focus on implementing TC to replace the
OSM platform, with subsequent interactions with MES and other software defined
more in TC.

In terms of production digitization, Phoenix considers the problem from the
point of view of achieving the goals of production operations. Higher quality,
higher flexibility, higher productivity, shorter lead times, lower marginal costs,
shorter product development cycles and meeting customers’ more personalized
needs are the goals that every production company pursues, and production
digitization should be transformed from a stack of technologies and systems to a
tool set that can be mapped to the pain points of the value stream, thus solving the
actual problems of production. Therefore, Phoenix concluded that for production

operations, production digitalization is only a means, not an end.
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Haier Digital Technology: Make Digitiza—
tion the Engine for Development in the

Context of the Epidemic

Haier Digital Technology (Qingdao) Co., Ltd. (hereinafter referred to as
"Haier Digital Technology") is a wholly—owned subsidiary of Haier COSMOPlat.
It is mainly engaged in technology development, technology consulting, technolo—
gy transfer and technology services in the sectors of digital technology, intelligent
technology, software technology and Internet technology.

Haier Digital Technology is now implementing cross—industry ecological
services. It provides full—cycle and zero—distance integrated ecological services
ranging from interactive customization, R&D to logistics, services through the In—
dustrial Internet platform applications. Standardized and customized solutions are
available at each node. The core service plan is expected to enhance the overall
operating efficiency of the enterprise by 5% to 10%, which is estimated to save the
manufacturing industry hundreds of billions of cost.

At present, the COSMOPIlat platform is stretching itself from the home ap—
pliance industry to other industries. Through seven modular solutions, namely user
interaction, R&D innovation, collaborative procurement, smart manufacturing,
smart logistics, accurate marketing and smart services, "plug—and—play" selective
solution or full—process solution applications can be adopted to raise the whole
process competitiveness of the SMEs and finally to achieve quality improvement
and efficiency enhancement, resource allocation and model transformation. Now,
COSMOPIlat has been extended to 15 industry ecologies including machinery,
molding, clothing, electronics, pottery, energy, RV, agriculture, healthcare and

chemistry. The platform enables enterprises, various resources and users to interact,
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create value, experience iteration and share added value. It empowers SMEs to up—

grade and transform and maximizes the value of stakeholders.

Digital Platform to Assist Epidemic Control and the Resumption of
Work and Production

At the outbreak of COVID—19 in 2020, a COSMOPIlat creator encountered
difficulties in purchasing masks and discovered that ordinary medical masks were in
short supply across the nation. The general public and frontline medical workers
were hard to make basic protection against the epidemic. The COSMOPlat creator
quickly collaborated with other 3 creators and integrated the COSMOPIlat R&D
team to launch a platform for information sharing of COVID—19 epidemic medical
supplies and resource convergence after 2 days and nights of argumentation, R&D
and testing. The platform helped to fight the epidemic and safeguarded people by
assisting to match the supply and demand of epidemic supplies needed by enter—
prises to resume work and it empowered producers of epidemic prevention supplies
to increase their production capacity. The platform made it possible to get timely,
accurate and zero—distance interconnection of supply and demand messages of epi—
demic prevention materials. It helped match the needs of epidemic areas with ma—
terials of enterprises with greater precision and efficiency, while it also provided
data support for government to deploy materials, which greatly safeguarded the
materials in the epidemic areas. The self—organization and self—evolution under the
“employee and order integration” model had validated the successful launch of the
platform, which demonstrated the multifaceted synergy of enterprises linking gov—
ernments and resources in upstream and downstream industry chains. It reflected
the advantages of COSMOPIlat for digital mass customization in the Industrial
Internet era. COSMOPIlat empowered a number of relevant medical institutions

during the epidemic.
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Digital Platform Assist Enterprises to Increase Production and
Enhance Efficiency in the Post—epidemic Era

As the epidemic eased in China, COSMOPIlat was upgraded to a service
platform for enterprises to resume work and increase production. It set up three
major systems including a special area for enterprises to resume work, a special area
for supply and demand of epidemic medical and nursing supplies and a special area
for home protection to meet the needs of enterprises, hospitals, schools,
governments and other organizations for epidemic prevention and control and the
needs to resume work and increase production. The platform had served nearly
500 enterprises and government departments in 10 days since its launch. It offered
information support for enterprises to resume work and it reduced the workload of
information collection for government managers. COSMOPlat focused on five
major links: people, machinery, materials, methods and the environment, and it
created 16 scenario solutions to empower enterprises with all elements, all process—
es and all industrial chains. The platform output a "hardcore guide" for enterprises
to ensure safety against the epidemic, guarantee the resumption of work and in—
crease production.

From the initial supply and demand platform for the enterprise, the service
platform for work resumption and production improvement, the platform of the
entire medical material industry chain, to the latest new ecology of emergency
materials, COSMOPIlat has closely followed the demands of users at every step.
The platform mainly adopts the coordinated ecological model of online digital
platform + offline smart park to build an Industrial Internet platform with
full-process, full-element, multi—level and continuous iteration. It takes a us—
er—centered approach to realize the empowerment of the entire industry chain,
and through the aggregation of resources, integration of online and offline, it real—
izes whole—industry coupling, increase ecological value, and ultimately achieve a

win—win situation for all stakeholders in the ecology. Take a practical case for in—
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stance, COSMOPlat integrated the digital supply chain operating system of various
industries, relying on which, Longfei Medical efficiently and accurately completed
the deployment of core production lines, equipment, raw materials and other
production resources, and through smart and customized solutions the company
solved product orders and sales issues.

So far, the COSMOPIat Industrial Internet Platform has been promoted and
replicated in 15 industries, 12 regions and 7 major sectors. After transition from
the original business of home appliances, the platform has been stretched out to
the upstream and downstream industry ecosystems of the industrial chain, to 15
interconnected factories, and further expanded to 15 industry ecosystems including
molding, machinery, RV, clothing, etc. In addition, there are currently 7 centers
and 12 demonstration bases of the platform, covering 12 regions and over 20
countries. The COSMOPIlat Industrial Internet Platform decomposes the mass
customization model into seven modules including intelligent manufacturing,
module procurement, collaborative R&D, and interactive customization. The
platform innovates the service capabilities for users through flexible subscription

and connection nesting mode.
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Sunward (XinHui) Monofilament Factory:
Find Its Way toward Digital Transforma-—

tion Based on the Industrial Internet

Sunward (XinHui) Monofilament Factory Co., Ltd (hereinafter referred to as
"Sunward (XinHui) Monofilament Factory") was established in 1984 in Xinhui
District, Jiangmen City, Guangdong Province. It is engaged in industrial monofil—
aments, and its products mainly cover 10 classifications including PPS monofila—
ment, antistatic monofilament, and willow leaf. Its products quality is at the leading
level in China, with an annual output of more than 2500 tons. In 2020, in order to
reduce the impact of the COVID—19, but also to accelerate the high—quality de—
velopment and the core competitiveness of the enterprise, Sunward (XinHui)
Monofilament Factory seeks help from Jiangmen iSESOL Equipment Co., Ltd.
(hereinafter referred to as "Jiangmen iSESOL"), which is the business sector of iS—
ESOL Information and Technology Co., Ltd. in the South China, to launch the
iSESOL WIS (operation system for factory digital manufacturing), with which the

company has realized the digital and intelligent transformation and upgrading.

Enterprise Transformation Background

Previously, Sunward (XinHui) Monofilament Factory made productions by
order and it managed production mainly according to its experience. As the
company scale expanded, new requirements were put forward for the management
of equipment and workshops, and the shortcomings and sore points of the
enterprise in management gradually showed up, which called for company’ s
urgent digital transformation to respond to the current growing situation. Specific

sore points include:
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Production management: complex workshop conditions in the company,
difficulty in collecting on—site production data and operational data, and difficulty
in making production reports; opaque production tasks, unable to provide timely
feedback, unable to accurately assess delivery dates; chaotic management of
traditional paper documents and electronic documents, and numerous types of
documents and difficulty in checking needed high dependence on personnel and
also required production managers to possess extensive management experience.

Quality management: The company mainly relied on manual operation to
conduct product quality inspection on quality inspection equipment, which result—
ed in low inspection efficiency; the company collected quality data mainly through
paper forms or inspection reports, and quality data and production data were not
effectively correlated, which resulted in ineffective traceability.

Warehouse management: The company managed warehouse on the invento—
ry software, which could only help to manage material inventory, without FIFO
reminder nor safety stock warning, so there was the situation that the inventory did
not match the reality; fine management of the storage area and storage position
could not be achieved; after the production plan was released, failure in effective
material division or allocation aftected the accuracy of the plan implementation.

Cost management: Refined cost management was not available as the cost of
electrical energy consumption, material consumption and waste silk could not be
accurately apportioned to different links such as sales orders, products and equip—
ment, for which only a total cost amount could be generated.

Considering the various sore points and digital transformation needs of the
company, iISESOL assisted the company to achieve equipment on the cloud, pro—
duction management visualization, order collaboration, quality tracing, warehouse
management and other services mode of intelligence with the aid of IIOT
hardware and cloud software services on the iISESOL Industrial Internet Platform,

supporting Sunward (XinHui) Monofilament Factory to create a digital factory.
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Enterprise Transformation Overview

Through the implementation of iISESOL BOX and iSESOL WIS in Sunward
(XinHui) Monofilament Factory, and on the basis of iSESOL's equipment
networking and data collection capabilities, the modules including sales order
management, procurement management, equipment management, process
management, production management, energy consumption management, quality
management and warehouse management are linked together to execute the digital
and intelligent management of the entire process from sales order creation,
automatic planning  breakdowns (material ~ requirement  planning,
monthly/weekly/daily production planning), automatic scheduling of production
tasks to workshop manufacturing and processing.

At the same time, we create smart application products for different modules
such as production operation, maintenance operation, quality operation and
inventory operation to provide the company with a full range of application
services from equipment, production site to factory management, and make full use
of intelligent means to help the company improve production efficiency, lower

production costs and refine production management.

The Effect of Enterprise Transformation

By actively embracing digital transformation, Sunward (XinHui)
Monofilament Factory has broken down the "information silos" within the
enterprise and it has achieved varlous management improvements in
manufacturing, planning, quality control and storage. Specific results include:

1. Master real—time production information

Through real—time collection of production site data including equipment,
materials, personnel, working hours, tooling, cutting tools, processes and energy
consumption, the whole production process is monitored in real time via workshop

board, including workshop equipment operation status, production progress,
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production line output and energy consumption usage. Data integrity is increased
by dozens of times and 2 manpower costs are saved with the production equipment
parameter records collected by the WIS system.

2. Rational and efficient scheduling

Realize rational arrangement of production plan, sales plan and material plan.
Delivery reply reaches 100% accuracy, scheduling efficiency increases by 2 times,
and validity of scheduling results is 80% higher. The company owns faster response
to the market, and its comprehensive strength and market competitiveness are
thereby improved.

3. Full traceability of quality testing

Realize full process control of quality management, positive and negative
quality tracing, and real—time statistics and monitoring of personnel, equipment and
product yield. Effectively improve product quality and lower product defect rate to
2%; achieve real—time production data preservation and improve traceability effi—
ciency by 3 times; promote parameter abnormality processing timeliness by 2 times
under the alarm prompt of real—time data.

4. Orderly and transparent storage management

Orderly and transparent warehouse management is realized, and the accuracy
rate of entering and leaving the warehouse through PDA scanning reaches 100%;
the delivery accuracy rate hit 100%, and the delivery efficiency is increased by 4
times; the monthly settlement efficiency is improved by 2 times. Coordination of
upstream and downstream procurement, supply, and production operations in the

supply chain is finally achieved.
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Shuang huan Driveline: Building a Model
of “5G+Industrial Internet” in the Field of

Intelligent Manufacturing

As a leading global supplier of high—end automotive transmission compo—
nents, Shuanghuan Driveline is fully aware that, with the strengthening restraints
of resources and internal and external environment as well as rising cost of labor
and other factors of production, investment and export growth has slowed signifi—
cantly. The extensive development model relying mainly on resource inputs and
scale expansion can no longer be sustained. Thus, we are in urgent need to accel—
erate integration of factory OT technology and enterprise IT business, promote
industrial structure, digital transformation and upgrading, and improve quality and
efficiency.

An important strategic direction for Shuanghuan Driveline is promoting the
transformation and upgrading of traditional industries, enabling new technology,
new industry, and new modes to provide new momentum for making China into
a strong manufacturing country. With digitalization, networking and intelligence as
its main features, the key infrastructures built up in the new industrial revolution
have broken the “information islands” of factories from four levels including
network, data, process and service. It promoted integration and sharing, and
optimized the allocation of production and service resources in a broader, more

efficient and accurate way.

The road to digital transformation and upgrading

To this end, Shuanghuan Driveline actively promoted the construction of

factory workshop application system, and is committed to building an intelligent
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manufacturing factory integrating product design, process formulation, processing
and production, production management and quality control, and realizing the
upgrade from traditional manufacturing to the new model of intelligent
manufacturing, which covers the whole process of product design, production and
processing, identification and testing, and energy monitoring. Besides, the
company actively promoted the construction of factory workshop application
system and built several management systems and platforms, which effectively
supported the digital workshop manufacturing and daily production operation
management. It also has an independent and autonomous software development
and application team.

In two years, the company has independently developed its D—MOM
platform, which realized the efficient management of supply chain for the purpose
of lean production and transformed the target values of comprehensive production
indexes related to the quality, output and cost of products of the enterprise into the
operation plan, operation standard and process standard of the manufacturing
process, so as to realize the refinement of production and manufacturing
management. In this way, it has achieved the purpose of scientific management,
efficiency and cost reduction, and completed the transformation from
“manufacturing” to “intelligent manufacturing” .

In addition, in 2020, Shuanghuan Driveline, together with CAXA, integrated
CAXA process management system with Shuanghuan’ s D—MOM platform to
open the data silo from design process to production process, directly converting
CAXA drawings made by process personnel to structured data in D—MOM
system. Through system integration, CAXA drawings made by process personnel
are directly converted into structured data in the D—MOM system, realizing the
control of design, change, issuance, and approval of processes and completing the

efficient collaboration from design to production.
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Building a parameter—level smart factory based on “5G + big data
platform”

Based on the big data platform, it broke the big data silo in the industry chain
and helped driving the enterprise operation and business model innovation with
data. This has helped Shuanghuan to achieve digital upgrade in four areas:
responding quickly to market changes, improving product quality and value,
shortening product delivery cycles and reducing business operating costs.

1) ToT data is acquired by real—time data collection from machines and
equipment through PLC, SCADA and DCS and by batch synchronization from
real—time databases through data exchange excuses such as MQ/SOAP support.
The required structured and unstructured business data can be obtained from the
relational database and file system of the business system to form the edge data
governance layer.

2) With the help of metadata, ETL and feature engineering technologies,
customer master data, channel master data, order master data, product master data,
planning BOM data, process BOM data, execution BOM data, quality BOM data,
logistics BOM data and service BOM data are extracted from the whole—life cycle
information systems to form the data layer of Shuanghuan’ s digital operation
platform. The information systems cover marketing, production and sales
coordination, process design, production planning, production execution, product
auditing, warehousing management, logistics management, after—sales service.

3) Drawing on big data analysis, artificial intelligence and knowledge mapping
technologies, as well as customer master data, channel master data, order master
data, product master data, plan BOM data, process BOM data, execution BOM
data, quality BOM data, inventory BOM data, logisticc BOM data and service
BOM data, a model driven by both data and mechanisms is used to analyze
industrial big data. It has also established highly precise and reliable model that solve

actual industrial problems, covering intelligent mechanism models for analysis,
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decision—making, judgment and early warning of customers, orders, processes,
plans, R&D, production, warehousing, logistics and services. Besides, an intelligent
model layer of state perception — real—time analysis — autonomous decision
making — accurate execution has also been established.

4) It has built an intelligent service portal covering the whole life cycle of
products by SaaS technology. Through real—time monitoring of product operation,
it provides various kinds of services such as remote maintenance, fault prediction,
and performance optimization, facilitates digital transactions, and helps reducing
business operation costs and optimizing product design according to the feedback.
The integration of IT and OT will help fulfilling the vision of dynamic
interconnection of enterprises, optimal resource allocation and precise business
collaboration. It can promote the transformation in quality, efficiency and power of
the manufacturing industry, act as an important supporter of the new industrial
revolution and cornerstone in deepening the revolution of “Internet + advanced
manufacturing industry” . Moreover, it can help industrial enterprises move

toward digital transformation and achieve high—quality development.
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LEO:
Create an Industrial Internet Platform to
Assist Digital Transformation and Pro-

motion of the Enterprise

At present, the global manufacturing industry is accelerating the step from the
digital stage to the networked stage, and the industrial internet platform is rapidly
emerging as the focus of the industrial landscape. As a result of the in—depth inte—
gration of a new generation of information and communication technology and
modern industrial technology, the platform has become a significant carrier for the
digitalization, networking and intelligence of the manufacturing industry. Relying
on big data, the Industrial Internet bears the mission of systematically opening up
and optimizing industrial production processes, which is of epoch—making signifi—
cance in driving down manufacturing costs and improving efficiency of enterprises.
In recent years, LEO has made every effort to promote the integration of informa—
tization and industrialization, intelligent manufacturing, enterprise cloudification,
and the company has strived to create an industrial Internet platform to facilitate its
digital transformation and upgrading, finally to achieve its strategic goal of being

more refined, stronger and larger.

Create a Digital Factory for Automated Manufacturing

As a pilot demonstration enterprise for national intelligent manufacturing,
LEO has been transforming its production workshop into a digital factory since
2015, and many links have realized automation including injection moulding,
die—casting, assembly, motor, rotor and testing. At present, it has completed R&D

in the prototype lines of automated assembly production line, the prototype lines
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of automated parts finishing production and the prototype lines of automated parts
casting and injection moulding production, and it has accomplished the
construction of its digital factory, including the establishment of a pilot [oT system
for injection moulded parts processing, the software development of quality tracing
management system and the software development of process monitoring and
analysis system.

In this digital factory, LEO replaces manual operations with independently
designed and developed loading and unloading manipulator and automatic feeding
equipment, which saves worker walking time and non—value—added time such as
picking up materials; the automated assembly line enables flexible manpower
production, and intelligent and digital management is realized in the whole process
of manufacturing from design, processing, testing to assembly with the help of IoT
technology to collect real—time data of every workshop, every piece of equipment
and every test result in the manufacturing process.

At present, the key equipment in this digital factory has reached an
intelligentization rate of 83.6%, the numerical control degree of the manufacturing
process has risen to 86%, and the production efficiency has been increased by 56%;
the motorized production line and the automated clamping manipulator has
reduced the number of personnel by more than 46%; the defective product rate has
been lowered by 12%, the energy utilization rate has been improved by 45%, and
the operating cost has been decreased by 30%.

In addition, LEO will utilize the IoT technology to collect real—time data
from each workshop, each set of equipment, and each test result in the
manufacturing process through the terminal collector of each production line, so as
to realize its intelligent and digital management in the whole process from design,
processing, testing to assembly. It will set up an industrial Internet platform to drive
its transformation and upgrading

As an enterprise specialized in R&D, production, sales and service of various

pumps (motors) and also as a high—tech enterprise, LEO is dedicated to promoting

NE ]

Cases

RSN S F AR EE S

White Paper on Digital Transformation of Sino-German Manufacturing

/109



<&

As of now, the LEO
Industrial Internet Platform
1is in normal trial operation.
It has received sound user

response.

110 / PRt F AR B R

informationization, lean management, intellectualization of whole process, and
improving the value—added capability of each link of the industrial chain. Under
the national vigorous promotion of industrial Internet platform, LEO, as a leading
enterprise in the industry, is actively implementing the construction of enterprise
industrial Internet platform, and it is utilizing the existing resource advantages and
core technology to seize the high point in the high—end market competition.

At present, the company gives priority to the construction of "three
platforms" to meet the digital, networked and intelligent needs of the
manufacturing industry. It is to build a service system based on massive data
collection, aggregation and analysis to facilitate the enterprises upstream and
downstream of the pump industry chain to achieve the goals of safety, quality
improvement, cost reduction, efficiency increase and environmental protection.

The first is to construct a workshop IoT sub—platform. Use IoT technology
to collect real—time data from each workshop, each set of equipment, and each test
result in the manufacturing process, so as to realize intelligent and digital
management in the whole process from design, processing, testing to assembly.
The second is to set up a sub—platform for operation management. Make use of
ERP system as the core, together with PLM system, SRM system, CRM system
and OA system, to realize the coordination of supply and demand between the
upstream and downstream companies of the pump (motor) industry chain, and to
achieve the strict control of the manufacturing process, and to turn the supply
chain from responsive/reactive manufacturing to predictive manufacturing. The
third is to establish a sub—platform for intelligent decision making. Via intelligent
decision—making BI system, and on the basis of the collected data of business
operation, customer service, supply chain synergy, etc., the platform is to facilitate
the upstream and downstream enterprises in the industry chain to make decisions
more efficiently through big data analysis.

As of now, the LEO Industrial Internet Platform is in normal trial operation.

It has received sound user response. The benefits have gradually emerged and the
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impact has amplified significantly. In the future, LEO will integrate the industrial
Internet platform into the "1+N" platform system built by the government as its
platform grows mature. At the same time, under the promotion of the
government, the platform will be popularized in the industry and region to drive
the digital, networked and intelligent development of the upstream and

downstream industrial chain ecosystem of the pump industry enterprises.
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Zhejiang Anlu:
Intelligent Manufacturing Drives the En—

terprise Digital Transformation

Founded in 1997, Zhejiang Anlu Cleaning Machinery Co., Ltd. (hereinafter
referred to as Zhejiang Anlu) is a high—tech enterprise engaged in R&D, produc—
tion, sales and service of cleaning machinery, which is a provincial high—tech en—
terprise and a provincial patent demonstration enterprise in Zhejiang. It is a leading
enterprise in the production of high—pressure cleaning machines in China.

In recent years, starting from the growing strategy targets to remain industry
leadership and maintain product competitiveness, Zhejiang Anlu has set "digital
transformation and construction of future factory" as its developing goal. For this
goal, the company has made active explorations and practice. Some results have

been achieved.

Intelligent Manufacturing

(1) Introduce smart equipment. By purchasing manipulators, updating
intelligent equipment, and installing IoT terminals on the equipment, the
company has taken the lead in completing the digital transformation in the
finishing workshop; by the means of the equipment [oT, the equipment operation
data is uploaded to the cloud server in real time, and the data is sent to the
workshop large screen promptly, for which the company realizes the digital
management of the whole process from production planning, production progress,
equipment operation, and product quality.

(2) Develop intelligent equipment. Organize an intelligent equipment R&D

team to make independent development of intelligent equipment that meets the
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actual needs of the company; introduce intelligent logistics to improve the
integration of enterprise information systems. Implement IoT to realize equipment
networking, automatic collection and analysis of production data, and to assist data
analysis and execution in departments of procurement, planning and scheduling,
production operations, and warehousing and distribution, and finally to improve
the accuracy of production planning and enhance the controllability of the pro—
duction process.

After the digital workshop was put into operation, the company's operating
costs, product failure rate, production efficiency, and energy utilization have all
seen significant optimization. According to statistics, after the digital workshop was
started, the number of employees required for the workshop has been reduced by
about 23%, the overall labor productivity has increased by 26%, the product pass
rate has improved by about 5%, and the product first pass rate has been up to more

than 99%.

Intelligent Management

Up to now, the company has introduced information management software
such as ERP, PLM, MES, WMS, OA, HR, and it has built an enterprise data
brain, including data management platform and data analysis brain application
platform. Anlu enterprise data brain mainly serves two systems: intelligent
manufacturing digital workshop and intelligent operation and maintenance of car
washing machines, which has realized end—to—end product development,
manufacturing, operation and maintenance, product lifecycle business integration,
and end—to—end value integration of manufacturing enterprises, channels,
operation and maintenance enterprises and customer applications.

With the enterprise data brain platform, the company provides product
design, technical support, manufacturing, sales and marketing related links with
smart [oT real—time data automatic collection, edge computing, big data, cloud

computing and other tools. It completes the fusion of static data and dynamic data,
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realizes data—driven business and integrates product life cycle management; big data
services based on data mining, data analysis and data prediction offer
platform—based application services to channels and independent operations, which
enables platform empowerment, business format upgrade and ecological
combination to empower smart manufacturing, smart operations, smart services,
etc.; develop innovative services for service—oriented manufacturing: smart
sanitation, unmanned cleaning vehicles, smart car washes, commercial electric
vehicles, and data connecting terminals, etc.

The following results have been achieved.

The first is the completion of the low—cost digital transformation and
networking of existing production equipment with the aid of the Industrial
Internet. Clear equipment status, transparency in the production process, and
transparency in personnel performance management are realized. Equipment use
efficiency is improved by more than 20%, and personnel performance management
accuracy 1s promoted to more than 95% . This application embraces excellent
versatility and it is suitable for the needs of 70% small and medium-—sized
enterprises engaged in discrete processing and manufacturing.

The second is the digital operation and maintenance of products. The Internet
client end is closely integrated with the industrial Internet product manufacturing
end to promote the transformation of the business model of productive services,
and to merge together the transformation of intelligent manufacturing, product
operation and customer service. A product operation service platform has taken
shape, and the scale of revenue has soared at an annual rate of 100%. The platform
has outstanding promotion and applicability for companies that produce equipment
and products.

The third is the formation of a product traceability system. Maintenance and
repair costs of equipment and products are lowered by 50% or more. A complete
product traceability system takes shape through the integration of product design

data, manufacturing data, inspection data, maintenance and repair data, and product
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operation data. The reserve of spare parts is decreased by 30%, while the service
efficiency is enhanced by 300%. The system has excellent promotion for the af—

ter—service market of high—end products.

Smart Products

The company is committed to developing and producing intelligent prod—
ucts. It has made the interactive sharing of information and data resources possible
through Anlu Industrial Internet Platform. Enterprises within the supply chain and
across the supply chain have realized the collaborative manufacturing from product
design, supply, manufacturing to services.

At present, the company has developed an unmanned intelligent car washing
machine. Users only need to sit in the car and run the mobile APP to easily wash
the car without manual operation. Through the cloud backend, operators can
grasp the operation status of various sites across the country without leaving their
homes, which makes true remote control, remote fault inspection and mainte—
nance, etc. In the future, the company will make continuous efforts to develop
intelligent household washing machines, making intelligent household washing

machines available to ordinary people.

White Paper on Digital Transformation of Sino-German Manufacturing



Akl
CLB R RIS EHE Al o i i

HLAEEA 2 A RAT] (LU RERREL L) BliGT 1998 4F, DU
ZOIEIBIES DB A0, AL eI L R S AR EGR
AR RIZG L QTR T2 0L MR Ak %5 (CDMO) ,
26 HBEARBE R H 2RI 20 MERR 100 ZHETEIKPERIES R
WP S

B2 Tl R ARE AT A R A AR Sy, At R B REhE R =
s, BT N2k 28Ty, DMITHARAEfEs, %
SRR AR B EI A DI Ot RSl —
BIRER, BT —Ea] S R EREH IS S AT, AR REH
Pt N A E A

Ber ALk ipd

T — S BRORFSERIEROR, Bl 2ol DIAE I H A2k,
VIS B A0, DB T s~ 2E i, il T2ma 55w
R, TRaENI BT STz, sEER &,
B REREEAR N L SR EE S A58, 5 ERP & A SR EI e
MES, SEEIRENE Pl AT U R SN S U S, $RE A3
BEREE AR AR A

L& iSRS DCS REE SRR . Batbkt, TZEE)
Yo AERUARGER M HBE AL . BEhgtel . Banes. Rl ik,
THRE TRERIE R SR S EURFRE T 70%0L F, A= EE
EEPREFIRE] 70%, /KB FIFT L A5E.

25E BB A IR TS IROR AR . B EANREE, D T A

NE ]

Cases

AL EEN 2 IR A
a5 (LLFEFRE M Z5000)
GG T 1998 1F, LIZEX005
HEFF LU Faa i, 17
ETFEZ” 29 2B HIZT
MRS (R 2 m R ]
IEFIERIZGLLR GURTHER
L R AR
% (CDMO),

RSN S F AR EE S / 1 19

White Paper on Digital Transformation of Sino-German Manufacturing



<&

120

e

Cases

PRt F AR B R

PRVERHE s, (AN TR 50%, ARt 50%.

3T NLRARAKMEREAR ., A =8eR e, Baft. #8584k, &
{EHIIRVERU D T IR EIE, 185 AR AR, LM RErfEH,
TIPSR, S TZSH0EEE], TTREREHE 40%, BOARREIR
40%.

5G+ BIARMKREAR K T)

AR T R SRR &, 1CT SIAHEIE AR S,
VIR@E DA RO R G . Btk . 2 IhRetAA =2, A&t
RO A

1. IEBIR TS

AR, T g MEREE— D AE— 1P B2, [EA AT
MERFBEAE “FE7 Bk EMESRE 58" BabEr-fmger. Ab
R TEABEC P RS, ARIDALES A ABEANE AT, A
ME— 1P RUEORE, R TR RS . AL NAEEFE T HIFT,
MNETHZIMb AT DL IR S ISE 5 BEREE, HE T BB E.

2. REEM

BEE T EHEIE A R, R 2 % &, WmhlR . Plds A
AGV FEIHEEEA LT AW, JoHE AGV SRANS RIS, A LMEHEDL
PR, T A R AN T ZOR Ok S . AT AL 5E
Mot s, (BRRGHRE, TTANER GRS, (EEr 5, BHl
B, MAMEFHEEAL. FEREE ., &1 w2 A0 AR A
5G, BRI &HEABEHIRIERE

3. REEH

FF 56 R INNAE, @it 5G+AI+ HLESERES LRk 26 B
brs PAGHVE BER AW HrREWRY, MRS BrT LU (EHb B
MRS TR iR o

NIE

5G FRBEW A ERE T St RN P& . REHEREAE AT A

White Paper on Digital Transformation of Sino-German Manufacturing



TR RS, ERJER RINZEITE RIS Bk, RE Tt
5G WIZRICER, PERREUREE G TR, TllkHles Na5 & AT Rl &
RESTREAT E o ST RIRS A, 2 AR T %8, EOESCI Al LI &
BT .

5. MiREE

fE RFID, EDI ZEHORIIN AT,  EREVm PN AR R L T &40
i GAERRD RIS, (BB EE AGV B AR WIFL #8(5 550, 777
BT, UMFEERE AR, 4G W CAMELISEE = R
feti%, 156 BAREWR A, ARTSHET, AJLAS MR f:
CFE, SEUEHEEAL. FN, FIH 5G WZSIERHRARE &, FIRUESIm &
ANPMGEBRERS SEANbR IR . EDUL. (ERBROARBNDCHIEE, Yoinishn . mimis
1o HUERE EOMEEHL R R P . AR Rl o

NE ]

Cases

RSN S F AR EE S

White Paper on Digital Transformation of Sino-German Manufacturing

/121



c@) ESI=P

Cases

The pharmaceutical industry
Is an Important part of
China’ s economic growth,
and it is also the key field
for popularizing intelligent
manufacturing.
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Junye Pharm:
Empowering the High—Quality Develop-
ment of Enterprises with Intelligent Man

ufacturing

Founded in 1998, Zhejiang Xianju Junye Pharmaceutical Co., Ltd. (here—
inafter referred to as Junye Pharm) has always adhered to the principle of “build—
ing an eternal business with noble quality” to provide advanced steroid hormone
intermediates, raw materials as well as innovative process R&D and large—scale
production services (CDMO) to global pharmaceutical enterprises. At present, the
CDMO platform is undertaking steroid drugs research, development and produc—
tion by cooperating with more than 100 partners from nearly 20 countries around
the world.

The pharmaceutical industry is an important part of China’ s economic
growth, and it is also the key field for popularizing intelligent manufacturing. Tra—
ditional manufacturing still encounters many difficulties in the process of intelligent
advancement as it involves multiple materials and processes and order—based man—
ufacturing mode. Therefore, further explorations of the traditional industry are ur—
gently needed to provide experiences and new models of intelligent manufacturing
that can be replicated and promoted and thus lay a foundation for further

innovation, application and promotion of intelligent manufacturing.

Accelerating digital transformation

Based on the new generation of information technology and advanced
manufacturing technology, digitalization has been applied to the projects under

construction throughout the whole production and operation process with the
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support of Internet interconnection. Through digital modeling of process flow and
workshop layout, operation optimization and predictive diagnosis of process flow,
high integrated online monitoring and diagnostic predictive evaluation system of
output, quality and energy consumption, and intelligent MES highly integrated
with ERP, Junye Pharm has realized the optimal control of the whole production
process and supply chain, improved production efficiency, and reduced operating
costs and product rejection rate.

1. Each reaction tank is controlled by DCS system to automatically adjust the
temperature, replenish materials, and monitor the process parameters. The
extraction system adopts automatic liquid level monitoring, and automatic feeding
and separation. Automatic control is adopted in each process of refining, recovery
and drying. Both of the numerical control rate and the automatic production data
collection rate of key equipment have reached 70% , which is leading in the
industry.

2. The use of advanced equipment has decreased the number of on—site
feeding personnel and operators by 50% , and reduced the impact of human
operation on production to improve production efficiency by 50%.

3. As the labor cost is greatly reduced and the production efficiency is
improved, the automatic, continuous and closed operation can reduce solvent loss
and improve the equipment utilization rate. In addition, with the extensive use of
frequency converters, the high degree of synergy of each process as well as the
precise control of each process parameter, energy saving and emission reduction

can be achieved by 40%, and the cost is reduced by 40%.

5G+ Technology Empowers Future Factories

The future factory will be the integration of digital virtual and physical reality
as well as ICT technology and modern manufacturing industry, so as to improve
the flexibility, traceability, versatility and production efficiency of industrial

production, which opens up a new business model for manufacturing industry.
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1. Remote equipment operation and maintenance

In the future, every object in the factory will be a terminal with unique IP so
that the raw materials in the production process will be “informatized” . Raw
materials will then be automatically produced and maintained according to the
“information” . People also become terminals with their own IP, and they will be
a part of the whole production process with other industrial robots to exchange
information with raw materials, equipment and products with unique IPs. While
industrial robots manage factories, people who are thousands of miles away can
receive real—time information and interact with each other.

2. Equipment networking

With the development of industrial Internet, more workshop equipment,
such as machine tools, robots, AGV, etc., waits to access the factory intranet,
especially the communication of mobile devices such as AGV, which makes it
difficult for wired network alone to deal with the problem and thus requires the
intranet and bandwidth to be more powerful and flexible. Traditional factory wired
network has reliable bandwidth but poor flexibility, while wireless network has
high flexibility, but insufficient reliability, coverage and access quantity. Having
high flexibility, powerful bandwidth and multi—terminal access, 5G has become a
new choice for equipment access and communication in factories.

3. Quality control

5G—supported bandwidth has low latency. By 5G+AI+ machine vision,
micron—scale targets can be observed to obtain comprehensive and traceable
information, and the relevant information can be easily integrated and retained to
change the whole quality inspection process.

4. Visualization factory

5G technology can provide a full cloud network platform for intelligent
factories. Precision sensing technology is used in sensors to report information
status in a very short time. A large number of industrial data are collected through

5G network, and a huge database begins to form. Industrial robots combined with
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cloud computing can learn independently and make accurate judgments with their
supercomputing abilities to give the best solution and truly realize a visualized
transparent factory.

5. Logistics management

With the application of RFID, EDI and other technologies, the development
of intelligent logistics supply has almost solved various problems of traditional
logistics warehousing. However, at present, AGV scheduling often adopts WIFI
communication, which is vulnerable to interference and switch and has insufficient
coverage. While it has become difficult for 4G network to support intelligent
logistics information construction, 5G, with its wide bandwidth, is conducive to
parameter estimation and can support high—precision ranging and achieve accurate
positioning. At the same time, taking advantage of the low delay of 5G network,
the related data can be obtained more quickly, intuitively and accurately in all
logistics environments, and the data such as logistics transportation and commodity
loading and picking can reach the user end, management end and operation end

more quickly.
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Gongjiao Machinery: Further explore the

value of data with continuous efforts

Zhejiang Gongjiao Machinery Co., Ltd. (hereinafter referred to as Gongjiao
Machinery) is a professional auto chassis parts manufacturing enterprise having a
history of more than 30 years since its foundation in 1992. Its main products in—
clude all kinds of chassis parts, such as steering ball pin, control arm ball pin, etc.
These products are widely used in auto steering device of famous auto brands, in—
cluding Mercedes Benz, BMW, Volkswagen, GM, Volvo, Tesla and other
high—end autos.

The digital transformation of Gongjiao Machinery is motivated by both
external and internal factors. The external factor lies in the fact that the company’
s customers are global renowned Fortune 500 enterprise having refined
management requirements for their strategic suppliers to give timely feedback of
order data, which heavily depends on the support of the information system of the
enterprise. At the same time, the demand of high—quality auto safety parts requires
both the final products and the source of materials being traceable annually, which
raises challenges to the information management ability of suppliers. The other
internal driving force essential to the digital transformation of the company comes
from the commitment of the top managers to improving their own business
capabilities and the implementation of the concept of refined cost management.

In 2017, the company launched ERP system to guide the order production
and resource planning of the company. The core of ERP system is the upper
management of supply chain, finance, logistics and human resources, but it is
incapable of managing the production and manufacturing of the workshop, which
leads to the following unresolved problems:

First, after the work order issued by ERP arrives at the production site, it is
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impossible to carry out real—time and effective management and control on the
site, which causes serious time lag of production data. The statistical analysis
depending on manpower is not timely and accurate, and will lead to various
complicated reports;

Second, the warehouse inventory is inaccurate, the inventory workload is
large, and the manual real—time inventory update is not timely;

Third, piecework wages and cost accounting are inaccurate and consume a lot
of

Fourth, a large number of paper documents and records on site are vulnerable
and difficult to manage;

Fifth, the tool life is hard to be controlled online, which affects production
efficiency and quality analysis;

Sixth, though the equipment production capacity is sufficient, the output is
lower than expected mainly because of the low utilization rate of equipment;

Seventh, it is difficult to call to account when quality problems occur;

Eighth, quality inspection is not carried out according to the specified time
interval, and quality problems such as feeding errors and missing procedures occur
from time to time.

In order to effectively solve the above problems, Gongjiao Machinery has set
up a team for intelligent manufacturing system construction to investigate several
professional system manufacturers on the spot, and finally selected the intelligent
manufacturing GMES system customized and developed by Guniu Industrial
Internet (Hangzhou) Co., Ltd. to deal with the above problems.

GMES system is an intelligent management platform for workshop site
management, which includes fundamental setup, equipment management, tooling
management, material management, lighting system, model manufacturing,
production management, quality management, intelligent report and job file
management, etc. Through powerful data collection functions, four core

management difficulties including monitoring, analysis, early warning and
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traceability of workshop management are realized.

Through the use of GMES system, the workshop production management
has been transformed from the traditional mode of “managing the labors while
dealing with affairs” to the “ data—based” management mode. Through
Internet of Things and mobile Internet technology, all kinds of data needed in the
production process can be obtained in real time and accurately, which can reduce
manpower while promoting lean production, and build a digital factory to drive
productivity by data.

(1) Save labor costs

GMES system can automatically and accurately schedule production,
coordinate equipment, materials and tooling, and greatly improve productivity.
One employee of the original production line can only manage two devices, but
now can manage six. The number of front—line employees in Seiko workshop
only decreased by 25. In addition, through independent reporting and quality
control, the number of statisticians and quality inspectors is reduced by 2 to 3.
The labor cost is reduced by 50%.

(2) Control data in real-time

GMES system has solved the problem of untimely feedback of production
data of ERP system in enterprise manufacturing. Through the collection,
processing and display of data from equipment, managers are able to know the
execution of work orders in real time through mobile apps and electronic
billboard. When materials, equipment and tooling troubles on site occur, it can be
known in time through GMES lighting system, and adjustments can be made
quickly to improve production stability.

(3) Reduce inventory

It is convenient and efficient to scan code in and out of the warehouse on
the mobile terminal, the inventory information is updated in real time, and the
inventory details are clear, accurate and easy to retrieve. The quantity of

work—in—process can be queried, and inventory fluctuation and safety stock
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warning can be displayed in real time, so as to improve warehouse utilization rate
and inventory turnover rate. By upgrading the system, the inventory of raw
materials and products was reduced by 35% . Through the transformation of
one—piece flow, the production cycle is shortened, the work—in—process in the
workshop is reduced, and the cleanliness of the site is greatly improved.

(4) Improve economic benefits

Through the use of intelligent manufacturing system, the OEE utilization rate
of production equipment is improved, from which the production capacity is
increased by about 30%, the unqualified rate of products is reduced by about 15%,
the production efficiency of business operation is increased by about 20%, the
overall production delivery cycle is shortened by about 30%, the detention quantity
of work—in—process is reduced by about 40%, the paper document records and
reports are reduced by about 70%, the time of data summary and analysis is
shortened by about 90%, and the comprehensive economic benefits are greatly

improved.
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Xintianli:
Fully Unleash the Value of IT to Promote

the Core Competitiveness of Enterprises

Zhejiang Xintian plastic container Co., Ltd. (hereinafter referred to as Xin—
tianli), established in 1990, is a group company integrating R&D, design, produc—
tion and sales of disposable paper and plastic food containers.

In the process of development, Xintianli has never stopped thinking how to
give full play to the escort role of informatization to help enterprises continuously
carry out product iteration and upgrade the service concept of providing one—stop

solutions to finally enhance the competitiveness of enterprises.

Informatization lights the way for enterprises

He Linjun, CEO of Xintianli, said: “The company has three tracks, the
business track, the talents track and the information track. From the perspective of
information construction, talents are the cornerstone, informatization is the
lighthouse, and business is the ultimate embodiment of value.”

In recent years, employees of Xintianli at all levels highly admits the
importance of information construction and reach a consensus on digital
transformation. By comparing with and learning from the outstanding enterprises
in the industry, Xintianli has made overall plans from the whole structural
governance to the implementation of standardization, and then to the systematic
considerations.

Through top—down divisions and bottom—up assurances, Xintianli has
steadily advanced various informatization projects including the construction of

enterprise manufacturing and management informatization focusing on ERP
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system, CRM system and electronic contract management, enterprise management
and information security system based on monitoring system and office intelligence,
and intelligent production execution system based on MES system and warehouse
scan code system. At the same time, information security management system has
been constantly optimized.

Enterprise manufacturing and management informatization construction:
Through customized development of purchased software and upgrading of some
existing management software, an information management system conforming to
the characteristics of plastic products manufacturing industry of the company and
adapting to the R&D needs of national high—tech enterprises and leading enter—
prises in the industry is formed to achieve systematic management of R&D), pro—
duction, inventory, logistics, domestic sales, international trade, finance and human
resources.

Enterprise management and information security system construction: The
monitoring system, intelligent office area and workshop broadcasting system are
deployed in the whole factory, and informatized computer rooms equipped with
dual—core light container delivery, hyper—converged aCloud by Sangfor and Net—
com (Internet Control Gateway) and other hardware equipment are put into use.

Intelligent Manufacturing Execution System (MES) construction: Through
the implementation of this project, Xintianli has established a set of standard plastic
products production management system to manage the business of the whole
production system, realizing transparent production management, real—time pro—
duction data collecting and analyzing, accurate inventory material management and
scheduling.

Intelligent construction of warehouse code scanning operation: The ongoing
intelligent construction project of warehouse code scanning operation will be
completed in June 2021. By scanning the two—dimensional code on the rack/ma—
terial by PDA, the data of materials in—and—out will be recorded in real time and a

report will be automatically generated. Users can enter the system and view all the
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circulation information of materials from warehousing to outbound, which makes
the warehouse management more refined, and effectively solves the problems of
raw material warehouse management, such as chaotic inventory location, low stor—
age efficiency, excessive dependence on personnel, etc.

Enterprise information security management system: In order to strengthen
the management of computer systems, office networks and servers, ensure the safe
operation of network and database systems, improve the safety awareness of com—
puter office workers, and ensure the security of enterprise information, the
company has formulated the Accountability Regulations of Information System
Security and Disclosure (which was approved and implemented on January 9,

2020).

Accelerate informatization to share enterprise information system
with enterprise technology centers

The informatization of Xintianli depends on two positive measures:

First, the awareness of all employees has been improved. Xintianli has
regarded informatization as the company’ s strategic measure by continuously
improving the awareness of staffs. By holding various meetings, all staffs have fully
realized the importance of informatization and actively participated in information
construction.

Second, investment for informatization has increased by selecting professional
personnel to form a group, putting more resources to informatization and giving
priority to equipment procurement approval.

At present, the fruit of information construction has been used in the sales
system, production system and supply chain system, and the information system has
achieved initial success. In the future, Xintianli will strive to creating an
information flow by effectively connecting various information projects to form a
unified entity. Product design information, data and composition required by

enterprise technology center are realized by computer aided design software (UG
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information, MES system provides effective industrial mass production
arrangement and data feedback, and special office collaboration system provides
effective connection among production capacity, warehouse storage and orders and

transmission of customer order information.
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Yonggao Co. Ltd.: Digital Factory Con—

struction under Lean System

Yonggao Co. Ltd. (hereinafter referred to as Yonggao), founded in March
1993, is a large group with businesses involving plastic pipes, photovoltaic solar
energy, household electrical switches and sockets, intelligent equipment and trade.
The company now has fourteen wholly—owned subsidiaries and three share—hold—
ing companies, and its main business now consists of eight major types of products,
including municipal pipeline network, industrial pipeline network, construction
engineering, fire protection, electric power communication, house decoration, a—
gricultural farming and gas pipeline network.

In recent years, the company has invested a total of 650 million yuan in in—
dustrial robots, intelligent manufacturing, and Internet of Things technology to
further promote the application of information technology in all aspects of manu—
facturing production. Having improved the intelligence rate of equipment and
achieved automation and digitalization of the production process, the company's
unit product labor costs have been reduced by more than 50% and per capita out—
put increased by more than 30%.

With the deepening of China's reform and opening up and the increasing na—
tional investment in infrastructure construction, the plastic pipeline industry has
been developing rapidly in recent years. In the municipal and building water supply
and drainage, agricultural (drinking water and irrigation and drainage), municipal
sewage, gas, heating, urban non—excavation construction, industry, communica—
tions, electricity, mining and other fields, plastic pipes play an increasingly impor—
tant role. However, while the industry is developing rapidly, there are also some
shortcomings and problems. The low level of manufacturing automation in the in—

dustry, the insufficient demand for labor in production personnel stage, and the in—
ry p P g

White Paper on Digital Transformation of Sino-German Manufacturing



creasing salary and compensation of personnel have put great pressure on the com—
pany's operation. For this reason, Yonggao has been actively exploring operation
management, digital workshop and intelligent command center, and has achieved

remarkable results.

(1) YES Excellence System

Based on lean management, Yonggao has created a unique and effective
management method, the YES Excellence System management model. With "lean
manufacturing, continuous innovation, value sharing" as the key policy, "high
quality products, high output and high quality talents” and "business process,
equipment automation, site refinement, process standardization and information
system” as the objectives, the system is based on planning and material control,
lean site, standardization and information system. With planning and control, lean
manufacturing, engineering technology as main drivers, it aims to seek excellence

in site, projects, safety, equipment, and performance.

(2) Digital workshop construction

The company used IOT technology and purchased equipment like automatic
mixing system, new energy—saving injection molding machine, high—speed
extrusion line, automatic packaging line and industrial robots to make the
workshop more automated and digital.

Based on [oT, the automated equipment is then connected with all business
terminals at site to monitor equipment status and achieve interoperability, so that
production planning instructions can be sent down to the machines while
collecting production data (people, products, equipment, quality, etc.) and
reporting them in real time. The data and information collected from various
applications help workshop managers and senior executives to make data—based
decisions and quick responses. By analyzing production data through the system

analysis software, the responsibilities can be better defined to improve decision
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making efficiency and accuracy and achieve precise production improvement.

(3) Intelligent command center construction

By means of digitalization, Internet and visualization, it has realized intelligent
production scheduling, real—time tracking of production progress, video
monitoring of production scenes and real—time distribution of production orders.
Besides, by displaying the situations of production and factory in one platform and
making overall scheduling, it has built a three—in—one production command
center.

To enable the centralized display and command of production status, the
production command system contains the following four subsystems: centralized
display system, manufacturing IOT system, video monitoring system, and
real—time intercom system.

Centralized display system: Centralized display of video information,
equipment status information, production progress and other real—time
information of the production site. Equipped with connective function of data
information, it can achieve remote distribution and scheduling of production
instructions.

Manufacturing IOT system: Through equipment terminals, real—time data
such as equipment operation information and production progress are collected in
real time, and production elements such as factory man, machine and material,
water, electricity and gas, production progress, process parameters and quality are
monitored to achieve intelligent management.

Video monitoring system: Through the front—end equipment such as
cameras, the on-—site images of workshops, loading and unloading areas,
warehouses and other areas are transmitted to the command center. Moreover, the
storage and post—event retrieval of video data have been made possible.

Real—time intercom system: Realize real—time distribution of production

instructions and tasks through intercom and other equipment. Real—time and
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efficient voice calls can facilitate unified command and arrangement of relevant

departments.

(4) Achievements of project construction

After this project took effect, real—time monitoring and pre—alerting and
automatic collection of production raw data were achieved, which helped the
company to make quick decisions, improve management efficiency, and
significantly reduce production costs. By improving the utilization rate of
equipment in real time and the total efficiency of production, it makes the
arrangement of production plan more reasonable, reduces the waste of waiting
time, and helps saving energy in corporate actions. As production data is
automatically collected and sent, there is no longer any need for extra human
resource input, thus improving management efficiency and reducing the company's
labor costs and pressure.

At the same time, the intelligence rate of key equipment reached more than
85% . More than 90% of the manufacturing process is completed by numerical
control and the operating costs were reduced by 30%, shortening the product
production cycle by 30% , reducing the defective rate by 30% and reducing

personnel by more than 60%.

NE ]

Cases

RSN S F AR EE S

White Paper on Digital Transformation of Sino-German Manufacturing

/145



(@.») ESI=P

Cases

KegH BRI F AT
2018 T FEFEIHEHIT
H, BRI
BN, il ERP, 4E
FEES P TR LIIRF A
EHETE,

1 46 PRt F AR B R

K dteHL : DAL R o Ik

ARSI AR AT CURRERR “OKESER™) 1T 2002
F£8 H2H, 2008 FEAERYIEE G AHERM BT, AFHtAEE v U
R HIERA AL . BAH BRI AR AR, H 3D St
gefh. ERHOLFICE . AR SR O AR NG T T as
MR D ROR PSR E BN T 2RI 1 (R T &
BoiasE . Tl e rih Sk 55

B AR Bk

K ERDE FL AR 2018 5 TR IR hOT s, ISR SR ]
WOEBEE L, RO0 ERP. AEPEE D BACSEI e g, #57n]
PREET T -

LRRLR: XL AOE BACIRI T THH, 25 & B2 E TR
G900, N AGUERBOES IR 1B BRI, S5 AR S5
g5, LI EHE . MRS R BRI RZR, B RS, BRI
MG Gk, EAREL. 0P Rt

2SN BEAAR S IR . W SR 5
B, F—imAe TR s T SRS — kg . e—RoERE T
Gi—BEEMEE g MRS SEDGE—RE . S—FE . Z—8dE. &
—RERS R BB REUS—ES . G TRbr. 8BRS I;
BT RIS S . o7, BRI, B s i =
SERTRISEEL MES . ERP. AJJ., 5G WA ERESSEE, AR AR
FAEH,

3.JH TR

aERP EHK b () fEEMAIUETE, EHHBEHS, A%HE
10 ZREGS) 3 N TIEHSER; OBOM BH L, M 8. 9 Maiiits]

White Paper on Digital Transformation of Sino-German Manufacturing



AN @RE. EMHETUE, %8 2/3, Blé WMS $2F T BUAEE
e () WrklEDE, M 3 T 2 MEHERE] 3000 24, nsE 1k IE
AMESETE;  (3) f#ERR, RIS YRHRIEE K BOM MRS ;
(4) Fesepy, P, SERIPDTR.

b A E AL AT 5 MhiCAR MES UNB . HEE. ERP), K
T EFEEENE— (1) BT T AT, Mtk T,
RMEIATT B TA& R RRER () AEredARIkED . W
SRR T, MEEHRAERCEN i, A=A . R, 76
FIMERR RSN BEIAMAERIER; Q) AN R
%, WAfE SPC SEfEbR, RIFLZ2MGERET): (1) &R, A, R3R
LI, CBITCAUVERE, PATREFIET:  6) CEWRETIA
LR, Seitdett . TRENRISAEIEEET, a7 ISR REfmSE
JE Nk

cHFEER: HAT IPD EHRAE, MRS BIR S EE, 11K
IPD FEFEAAFEERIE TR A PLM #H T L,

d ANTEH,: G5ACPrE TR NE I, e & ITUTR TIE,
TEanAZA ., Bafrn. FEEE . FHED. FH S B TR,

e. Tl AF5IPE T autocad, UVprobe. SolidWorks 25 T/ i/ FH 1%
THERIE, WP S EBRITTOMT SRR, Mt A C 2 0E .

£REZ 4 51 Ipguard . <5 Symantec ZFRIF NV AIEL B -,
24 PitE. MRS ESEBER.

£ 5 =2 TN SO FaY TN/

MR (D) AR MHEBGIREHEEIR it B (eE ™,
WHHIARAR, W57 N EREEHE A, T BRI i il 45/

KR, BRI

(2) TR REAY, EREETRIDENE . AVLAER, Mk
MRFIL L, BEIERE AR, SR RRRE TR, SRS
WIS, sFNRIAZIAL, MR AR,

NE ]

Cases

Ry, EPER T
Y. HHLHIEE, M
2 MRFIEE |-, FFENTIE
HICRE . SRR L]
RIS, 2755005
WERE, HZINIR
Flfr, XNEFEFER LS
FEA SN,

RSN S F AR EE S / 1 47

White Paper on Digital Transformation of Sino-German Manufacturing



<&

148

E ST

Cases

PRt F AR B R

() WpfielEl: &g T PSRRI ST i
SRS HURIFER B2, XEREOOREMRN, FRIIERATREE, AR
DA RIS

29 (1) PpRlRiE. sk . SRR . RIS ; KA
—B, PSR, SN MR AR BGATEI K, R RS

ED

() BdETEM. Al RBH: BIETTHE . a2, 4%
DL FEREE D SRS RNER], RGBSR

() WEAME: IREWER, IPASER, TRETEEIEEIINT
ORI, FERahA TR B

3R RERZXN SRz, 515 BALERE, Ml iRt
S, PCERAR IS E TR DR, AE RSP RN B E
Fehil

White Paper on Digital Transformation of Sino-German Manufacturing



Crystal Optech: Promoting Industry Up-
grade through Digital Transformation

Zhejiang Crystal Optoelectronics Technology Co.Ltd. (hereinafter referred to
as "Crystal Optech") was founded on August 2, 2002 and listed on the Shenzhen
Stock Exchange in 2008. The company has established a technology system in the
field of optics with precision optical manufacturing technology as the core and en—
joying independent intellectual property rights. Its 3D optical components, semi—
conductor optical components, AR augmented display optical modules, micro and
nano structured processing optical components and other key core technology
products have been mass produced and used in the products and services of
world—famous consumer electronics, automotive electronics, security monitoring,

and industrial applications.

The status quo of digital transformation

The digital transformation of Crystal Optech kicked off in the second half of
2018 and was achieved two years after. Digital operation management of core
ERP and production management was basically realized. The process can be
illustrated as follows.

1. Overall planning: after reviewing the current situation of informatization of
the company, the overall architecture planning of information technology is
proposed on the basis of the weaknesses in infrastructure management and
application system construction, including basic server, factory control, application
service, data display, management promotion, etc.. The implementation of the
overall architecture is  “unified, step—by—step, and clearly—focused” .

2. Implementation: In terms of basic service, the software, network,

hardware, weak electricity and processes will be unified to achieve informatization;
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In plant control, the specifications, data interface, and automation will be unified,;
In application server, the planning, platform, data, and authority will be included as
one; In data display, the language, indicators, and assessment will be based on
unified standards; The management will make sure that the strategy corresponds
with the direction. The digitalization implementation plan aims to make MES,
ERP, human resources and 5G applications available in all business groups in three
years, thus basically achieving comprehensive digital management.

3. What was done in the projects

a. Lean management of ERP: (1) Promote cost optimization, implement
same—day accounting, and shorten the duration of monthly clearing form more
than 10 days to 3 working days. (DBOM management optimization from level 8
and 9 to below level 4; 2 Optimization of warehouse and storage space, reducing
space by 2/3 and improving the efficiency of field operations with WMS. (2)
Material for cleaning, reduced from more than 30,000 to about 3,000, enhancing
the versatility of materials; (3) Giving materials by order to improve the
standardized management of materials and the accuracy of the BOM on site; (4)
Purchase by order to achieve the balance between production and supply, which is
to be implemented this year.

b. Production management digitalization: It has integrated 5 versions of MES
(outsourced, self—built, ERP) and unified the platforms of each business group. (1)
Standardized the implementation process of production plans and made material
preparation and issuance according to production schedule, including in process of
planning, work orders, and material collection; (2) During the production process,
any changes in the book or materials shall be reported to the factory, with
accounting being made in real time. Indicators like input, output, yield rate,
in—process accumulation and stuck rate shall be made more transparent and
updated. (3) Real—time data collection from inspection machines to monitor SPC
and enhance process improvement capabilities; (4) Paperless management of

equipment planning, check and maintenance, thus improving execution rate; (5)
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Barcode management has been achieved in warehouse material management.
Besides, efficient management of FIFO and quality time were realized, eliminating
disorderly operation on site and delayed book—keeping.

c. R&D management: Establish IPD management process and gradually
extend it to each business group, with the research institute as a starting point.
When the IPD process plays its role in overall operation, PLM will be introduced
to facilitate management.

d. Human resource management: Combined with the actual management
demands and offline management problems, it will identify the informatization
work required in areas such as organization, job posting, recruitment, attendance
and payroll.

e. Industrial design: The company has introduced industrial application design
software such as autocad, UVprobe and SolidWorks to provide support for product
and optical finite element analysis and assist in product design and process
implementation.

f. Data security: It introduced ipguard, cloud desktop, and symantec to protect

its digital assets and strengthened security, virus prevention and R&D.

Difficulties, pain points and determination of enterprise digital

transformation

1.Difficulties: (1) People: As the company takes a big step from crude
management to lean and digital management, how to change people’ s ideas
becomes an obstacle. A lot of time will be needed to transfer industry experience
and knowledge.

(2) Work: Management digitalization is a synergistic and organic whole.
Moving from offline to online, we need to establish norms and provide training for
normal and abnormal processes. Insufficient training and awareness may affect the
progress in digital transformation.

(3) Equipment: Medium and long—term strategic planning before the plant is
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built is essential. Strengthening and adjusting the equipment and plant layout when
problems arise may also affect the digital transformation.

2. Pain points: (1) Materials: There are too many kinds of raw materials, with
poor substitutability and high procurement costs. The materials used are not
recorded in accounting in time. Materials are cleaned up only once at the end of
the month, leaving too much stock.

(2) Lack of quantitative data, standardization and transparency: the data lacks
specifications and is presented with a lag. The decision—making is not
well—supported by data of production, capacity, and quality.

(3) Unstandardized processes: Insufficient digitalization of management of
end—of—life products, R&D products and engineering change and poor lean cost
analysis.

3. Determination: In the short term, it will communicate more frequently
with major departments and introduce best practices of the industry. Meanwhile, it
will improve its weaknesses and strength internal control and management, paving

the way for deeper and broader application of informatization results.
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Zhengte:
Building a Digital Factory to Promote the
New Development of the Industry

Zhejiang Zhengte Co. Ltd. (hereinafter referred to as Zhengte) is a
high—tech enterprise that integrates research and development, production, sales
and service of outdoor leisure furniture and supplies. Founded in 1996, after more
than twenty years of efforts, the company has established a complete and leading
manufacturing system in the outdoor leisure industry with aluminum, steel and
recycled plastic as the main raw materials, and its products mainly include outdoor

furniture, outdoor shade, disaster relief tents and others.

Building the factory of the future to achieve digital transformation

After more than 20 years of development, Zhengte has established long—term
and stable relationships with big customers of major global portal channels.
However, with the development of cross—border e—commerce and the intensified
integration in industry resources, market uncertainty is increasing. Zhengte needs
to improve its core competitiveness and enhance customer trust. In 2018, Zhengte
and Shenzhen Best started to cooperate in strategic consulting, which represents
the beginning of a new adventure for Zhengte. Adhering to the vision of
"100—year old Zhengte and world—famous provider of leisure products” and the
development strategy of "manufacturing—based, R&D—led, and large clients first",
it started the digital transformation to build stronger core competitiveness — digital
factory.

Based on the development of computer technology and Internet technology,

the digital factory of Zhengte has gradually implanted information systems such as
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ERP, APS, MES, PLM and SRM into the production system through the
innovative upgrading of information technology and intelligence. Starting from the
performance analysis of raw materials, the information gene was also embedded in
the back end of the industrial chain. According to the principle of lean production,
the management methods, technical measures and facilities planning of the
manufacturing end were rearranged, and computer information and intelligent
technologies were actively applied to improve its production and manufacturing.
CNC processing lines were adopted in the production system to realize the
digitization of production; through data collection and analysis system, manufac—
turing execution system (MES), enterprise resource planning system (ERP), prod—
uct lifecycle management system (PLM), supplier collaboration management system
(SRM) and information interconnection, a unified enterprise—level big data plat—
form is established to improve the factory industrialization and information system.
The functions include real—time collection of production data, production visual—
ization management, quality management analysis, equipment management and
material information management, which aims to create a highly flexible, reliable,

responsive and cost—efficient digital factory.

New changes brought about by “digital factory”

New generation information technology application: 5G + Al detection +
application of AGV intelligent scheduling technology. Based on 5G network and
Al detection technology, map model building of AGVs, multi—path optimal
planning, multi—task load balancing and dynamic scheduling management of
multi—AGYV traffic have been realized in the scheduling system.

Digital design: Through the digitalization of design and R&D tools and the
collaboration of internal and external parties, sales, processing, quality and
production processes are connected with the design and R&D process to improve
R&D efficiency and quality and accelerate product output. Based on the digital

application of design and R&D tools, the results of R&D projects are made more
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transparent. Effective utilization of R&D project resources has also improved
quality control and progress monitoring of R&D projects, thus ensuring
closed—loop management of the R&D process.

Intelligent production: Through the enterprise resource planning system
(ERP), advanced planning and scheduling (APS), manufacturing execution system
(MES) and other information systems, the company realized comprehensive
self—awareness,  self—optimization, self—decision and self—execution in
manufacturing as well as intelligent operation of production equipment, production
lines, workshops and factories. Besides, the production planning has been made
more accurate and the production process more controllable.

Digital management: Through PLM, management of the entire product
lifecycle is enabled to achieve the classification of enterprise data resources and
standardized management of product development process. Moreover, it can help
realizing the transfer of product information across departments (human resources,
finance, material, production, supply and sales) to help business decision making.
Enterprise information flow, work flow and logistics are also integrated through
OA, SCM, HR and other systems, so as to realize enterprise digital monitoring,
digital management and digital decision making.

Network synergy: Internal communication network architecture was
established to realize the interconnection and integration of information among
various elements of the manufacturing process such as design, process,
manufacturing, inspection and logistics, as well as key information management
systems such as manufacturing execution system (MES), enterprise resource
planning system (ERP) and product life cycle management system (PLM).

Green production: An integrated energy management and monitoring system
and production and consumption prediction model have been established to
achieve optimal scheduling of energy resources, balance prediction and
energy—saving management; an environmental protection monitoring system has

also been put in place to enable environmental data collection, real—time
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monitoring and alarming, which covers the whole process from clean production
to treatment. The data collected can be used in further analysis.

Safer regulation and control: Big data technology is used to provide early
warning on security and realize intelligent control of six types of security risk
elements, including personnel, materials, process, equipment, environment and
information in the production process. Independently developed software, systems
and equipment are also used to enable integrated and collaborative prevention and
control of functional security and network information security, thus realizing

comprehensive security of networked and intelligent industrial applications.

afer regulation and control:
Big data technology 1s used to
provide early warning on
security and realize
telligent control of six types
of security risk elements,
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RSN S F AR EE S / 1 59

White Paper on Digital Transformation of Sino-German Manufacturing



(@.») ESI=P

Cases

P T Z IR BRI 738
SR T INTESTAEIRAE . 3
FIE . FHENENERIE
Ao EPEERERE K
TRZNGMZENE L Al AL
I, EFERE 2 KE
HERHTHLGY.

16() / Fesswssrenass

WL
B AT E AR 720 )

AL ERE AR AT CUNEPRANLIE) gla77F 2000 £ 12 A,
LA MEFRTEIMARG . IREWIT AL . RAARGHTEER AL G,
FEALOOE PRSI . RS R RN T RIACH)
LITRIRRTTZ

B AR T SRS R

Tl IR S A IR T TR LR E RIS . SItFRE, HHE
WM, Eab A2 Tl AL 28 ANHS5 AR ISR & i A R fe it
TEZE A T EGHELRE, Frdtiehdy, fskEENSMTE
RINGEHIH &2 w7, #EEE Ml T REAuE T, ORI R R,

FEHESF N, (EAGINTTEEE R A el I T EIE 2T
By RAOSCEEN A, HRBLCRmEIRE L S e Z b BT F-
RN | SIS R PREE DL B E e R S R, iR A
GACTEACRIR T AUE DR IR Rl NI A, SEELAAERL, JE5R Ml
HIRZL T o

BB A

AT ERECA R T Shm T DL R = MRS

18 F R E

B, INCIEC R T R AS . Us FIR ARG R ikt
iR aBERERIE ARG . OA MMNRNABIF AR A5

HEN L R AR PRIEN R, R P KARISEE
ITER, FaEd A Us NHE T BRITIEAE F N TR T b it

White Paper on Digital Transformation of Sino-German Manufacturing



fEH USRI, A, FEEESRASTHAAE S, T BELEHLE
AR, FTLLm s A, M N IRA RS, SO T RIS OIS,
SRR TNE SR . TSRO RE . ZeHE TR, A=, ]
IS R R it OA WRFEk et TaEdtk, /eI 2 EIA 55,
ST A RGOEARTCAE T B, BRI 51 5555 N Bl AR — IR L
KRR AR I B A DB AR ] R AR BRI

B RBAGNEROBFERE:, WIER SR R &30,
EREEEPP RS T e S ey . IR ES . 3SHds, AR ER:,
B TBE KRS, S19ET 360 M REERIE, 165 Ea8uaferIFN thz:
TRIER L 224

2 NEWRRZIZ

WHTHAER 37 DL BB RO K AR T/ N, &0 1Tt AL T
Ao PR NMAFOPREERES T T, St QUM fEhae
1k, BERbRAE(L, FEEREE US. OA. EMAN A%, KIEHETH&IRGEHS 1M
TR AT R HOA R A

AL TIEZ BT, SR e, SR~ ARE L. B
BITBIGIR . T2 FRURIRERIAR KT, sk HEr=mdE, A=
FANN; it R TZ5E el A AR, BRSPS ARIREE, @
BT AGACEA R A ke, &0 HES R AE TR N A A,
SERFEARAS PERERE, 28T R PREAAETREORS I, A TN SR T 30%.

. INTIRE

H 2017 FJF 6, LHERERFEZWEMEE DMG, HA
MAKINO, KA FIDIA, {#E maffei = (@738 & 2RI IN T
Wk, FTIELAT] . B EAba 2, ZkARASE =R
B IARZ RS, HAMCRREiETT, R Th, fi
W, REEEERER, EILFEEREA RIRENB T, Mo
BRI TSEEer=0E, RIERRIK T AN TR AR .

NE ]

Cases

RSN S F AR EE S

White Paper on Digital Transformation of Sino-German Manufacturing

/161



(@.») ESTIE0

Cases

B AR R R W] 8Ok

AEPEETR: B T RGO SRR, FHESTT RN B RN AR
T+ 30%. [FINEER TEF A, MAHERYRERIE, A/ RHegteft
I 50%, FeERer B

eLUE TR T RS T2 BN T 20, RIERE IR TR %
Th. RECRHEES, RS TR,

BAEREH . W RGN AT IR REE , RENS SRS R,
ET A S5 AT AR AN ISR, fIE SRS it L, o T
055 N TSRO, 055 R THIT 50%.

T T2 BSC e Em, i T INEATBIRAE . ORI .
THENERERIRIE ., EHEHEREW R IR BB EER A TEER, &
FREIE L R E R

1 6 2 PRt F AR B R

White Paper on Digital Transformation of Sino-German Manufacturing



Zhejiang Kaihua:
Digital Transformation as A New Driver

of Enterprise Development

Founded in December 2000, Zhejiang Kaihua Mold Co. Ltd. (hereinafter
referred to as Zhejiang Kaihua) specializes in the manufacture of injection molds
for automotive exterior and interior trim systems and cooling systems, and can
provide customers with comprehensive solutions ranging from product design,

mold manufacturing, injection molding, secondary processing to assembly.

Background and reasons for digital transformation

The rapid development of industrial Internet has given opportunities for the
rise of new industries. At the same time, the Internet era, the introduction of
automated production lines and industrial robots also provide an important
direction for the high—quality development of mold manufacturing. For the
traditional manufacturing industry, the impact of emerging technologies and the
increasingly challenging environment of the domestic and international markets are
prompting enterprises to seek further development through digital transformation
and upgrade.

Against this background, Zhejiang Kaihua, as a leading enterprise in the
injection mold industry of Taizhou City, is in a critical period of rapid expansion
and has long faced such problems as lack of standardized process management
approaches, untimely information transmission, less—than—guaranteed quality
management and inaccurate data management. Thus, it is in urgent need of
systematic and standardized digital management approaches to reshape the internal

system of the enterprise, realize cost reduction and efficiency increase, and enhance
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its core competitiveness.

Three Pathways of Digital Transformation Model

Zhejiang Kathua's digital transformation is mainly realized through the
following three paths.

1) Digital software improvement

At present, Zhejiang Kaihua has adopted five major software systems, namely,
Fumasoft” s software system, U8 Yonyou system, UG NX Victor, Oureman’ s
intelligent manufacturing system and OA collaborative office software.

Sales personnel first establish customer data files through Fumasoft’ s software
system, contact customers to obtain sales orders, place sales orders through
Yonyou’ s U8 and start to transfer to the design department for standardized
design. Then they will get back to U8 for purchasing and warehousing and to
Oureman’ s intelligent manufacturing system to start manufacturing. During the
manufacturing process of mold, production orders can be made in time and the
status of machine tools and equipment can be shown through the Oureman system,
so as to monitor the progress of the whole project, understand the assembly process,
arrange the trial mold plan, and coordinate production. The document approval
process is all completed through OA software and the data will finally be gathered
and directed to the finance department. In this way, it realizes seamless data
connection of five systems and achieves integrated management of financial business
and other processes, minimizing labor costs and time costs.

The efficient operation of information system must be supported by high
performance network hardware, so high performance servers, routers and switches
were equipped. Besides, company—wide gigabit network coverage and firewalls, as
well as the 360 network antivirus software were also put in place to ensure efficient
operation of information and network security.

2) Construction of standardization system

Zhejiang Kaihua set up a standardization implementation team led by the
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Chairman. The heads of all departments actively cooperated with the
standardization team in the implementation of the standard and developed the
Kaihua Standardized Parts Manual. In this way, it has established standardized
processes and modules, and linked U8, OA and EMAN systems, significantly
improving the efficiency of each functional department and reducing the costs.

Before the standardization plan was implemented, the lack of standardized
business processes often led to confusion in the production process. Delays in
distribution of sales orders and process documents as well as materials purchase have
resulted in scheduling difficulties and low production efficiency. Design and
assembly processes completely relied on operators’  personal habits, so mold
quality was not guaranteed. However, by establishing a systematic and standardized
production process, various departments can work under a reasonable production
plan and track progress in real time, which increased the delivery on—time rate by
30%.

3) Advanced digital processing equipment

Since 2017, Zhejiang Kaihua has spent huge sums to acquire the world's top
digital processing equipment from companies such as DMG MORI, MAKINO,
FIDIA S.p.A, and KRAUSS—MAFFEI’ s so as to build up unmanned factories.
For example, Makino’ s automated graphite production line uses a highly
repeatable production process of flexible systems and automated parts transport unit,
which systematically connects the processing center, pallet loading with operators.
The parts can be produced in the processing center without any operators. Thus

significantly reducing labor costs and processing error rate.

Achievements of digital transformation

Production management: A systematic and standardized business process was
established, and the timely rate of sales order placement increased by 30%. At the
same time, as the process documents are effectively managed and material

procurement reminder becomes more in time, production efficiency is increased by
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nearly 50% and output value is steadily rising.

Quality management: The design and assembly processes are based on the
standardized processes, which significantly reduces the error rate of mold design and
assembly and greatly improves the mold quality.

Data management: Through production data collected in the system, we can
get real—time and accurate data, which is convenient for finance staft to carry out
cost accounting and receivables collection and make reasonable capital flow plan,
thus improving financial efficiency by nearly 50%.

Enterprise management: Data interoperability between department has
facilitated internal communication, improved efficiency, and made tasks more
accountable. Managers are able to accurately grasp the company's operation status

through data reports and reasonably set development goals and plans.
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Shanghai Electric Group:
Industrial Internet Platform Drives Digi—

tal Transformation in Practice

Shanghai Electric is a large integrated equipment manufacturing enterprise
specialized in energy equipment, industrial equipment and integration services. It
is committed to providing customers with solutions to technology integration and
systems incorporating green, eco—friendliness, intelligence and Internet. Its prod—
ucts include thermal generator set (coal power, gas power), nuclear power units,
wind power equipment, power T&D equipment, environmental protection e—
quipment, automation equipment, elevators, rail transit and Industrial Internet, etc.

As global market competition intensifies, the traditional manufacturing in—
dustry is facing increasingly serious difficulties and challenges. The nation proposes
a transition from “manufacturing” to “creation” , and advises utilizing tech—
nologies such as Industry 4.0, smart manufacturing and cloud computing to drive
the transformation and upgrading of the equipment manufacturing industry. For
Shanghai Electric, the transformation not only means improvement in quality and
efficiency internally, but also a formation of an externally empowering industry.

As a key carrier and technical base for Shanghai Electric in digital develop—
ment and transformation, Shanghai Electric Group Digital Technology Co., Ltd.
(hereinafter referred to as “Shanghai Electric Digital Technology (SEDT)” ),
which was established in 2018, has built a SEunicloud Industrial Internet Platform
that incorporates the IoT, smart supply chain, enterprise management informati—
zation, digital factory, infrastructure & cloud service, intelligent office and other
smart manufacturing solutions for the high—end equipment manufacturing indus—

try. SEunicloud Industrial Internet Platform is independently developed and set up
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In the energy equipment
industry, energy technologies
are undergoing deep

integration with the IoT.
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by SEDT. We took into full consideration the generality and professionalism in the
construction of the platform, and expanded and implemented the platform for the
application needs of various industries such as thermal power, gas turbine, wind
power, machine tool, electric motor, rail transportation, environmental protection,
distributed energy sources and rehabilitation therapy. It is solidified into industry
solutions based on the experience and practice of each industry, creating a series of
solutions like intelligent operation and maintenance of wind power, remote opera—
tion and maintenance of thermal power, after—sales service for machine tools,
comprehensive management of energy storage batteries, rehabilitation medical
robots, environmentally friendly distributed water treatment systems. The platform
will gradually extend from equipment operation and maintenance to the whole
chain of production control, R&D design and value—added services. At present,
SEunicloud has served more than 100,000 units of various high—value equipment
such as energy equipment and industrial equipment, and the value of its managed
assets exceeds 120 billion yuan. SEunicloud Industrial Internet Platform has taken
advantage of application scenarios and industrial data to promote intelligent appli—
cations in various fields such as smart power plants, wind power operation and
maintenance, and comprehensive energy management.

In the energy equipment industry, energy technologies are undergoing deep
integration with the IoT, cloud computing, big data analysis and Al, etc., which
bolsters the digital transformation of the power generation industry and enterprises.
Emerging technologies represented by the Industrial Internet are transforming and
upgrading traditional and emerging energy sources, which enables the regionaliza—
tion and globalization of energy capital allocation. Through the Industrial Internet
Platform, data from power plants distributed in different regions and different pro—
jects are centrally collected, processed, stored, mined and centrally monitored and
analyzed; improve enterprise in industry cluster efficiency by opening up, integrat—
ing and collaborating the industrial chain through advanced big data algorithms

such as Al and machine learning. On the basis of Shanghai Electric SEunicloud In—
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dustrial Internet Platform, the new energy smart operation and maintenance man—
agement system develops and builds intelligent modules for data collection, pro—
duction monitoring, statistical analysis, predictive operation and maintenance and
remote control. They system realizes comprehensive management of all power
station equipment in operation, ensures the safe and stable operation of the power
station, and support the subsequent life—cycle management, operation data mining
and equipment design optimization of the power station.

Regarding smart wind power, the platform applies new technologies like the
IoT, big data, cloud computing and mobile internet to the construction of smart
wind farms. It provides integrated services from wind resource assessment, wind
turbine site selection, overall solution design, to smart monitoring, post wind farm
assessment and maritime vessel dispatch management. At present, more than 6000
wind turbines have been connected, of which 60% devices remain online, with an
installed capacity of exceeding 20Gw. By establishing a lifecycle management sys—
tem for wind turbines, we realize smart operation and maintenance and operational
strategies, as well as multi—dimensional and intelligent analysis of wind farm pro—
duction and operation performance. Through the utilization of the digital solution
for the whole lifecycle, the SEunicloud platform has improved design efficiency by
10% for wind farm site selectors, enabled comprehensive monitoring of equipment
assets, reduced operation and maintenance costs by an average of 15 RMB/kW,
improved wind farm performance management, reduced power generation losses
by more than 2%, ensured efficient operation of equipment, and increased trou—
ble—free operation time by more than 20%.

In general, the Industrial Internet plays a key role as a connector in the overall
digital transformation of the industrial chain. Therefore, the Industrial Internet
Platform should take product services optimization as the entry point to improve
refined and intelligent management of enterprise production, build a hub for in—
dustrial data asset bearing and analysis capacity configuration, and set up multi—in—

dustry compatible and cross—industry industrial platforms and applications on the
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of smart wind farms.
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base of the platform. On the one hand, SEunicloud Industrial Internet Platform
creates a technical base, and on the other hand, it attaches importance to ecological
and collaborative development. Benefited from the platform’ s ability to gather
resources, converge knowledge and link information, an innovative, open and mu—
tually beneficial Industrial Internet ecology will be created to promote the transfor—

mation and upgrading of the overall industrial chain.
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