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Work together for the digital
transformation of the new era

by Xue Weihui

President Xi Jinping stressed "developing the digital
economy is a strategic choice to seize the opportunities
arising from the new round of technological revolution and
industrial transformation". At present, digital economy is
becoming a key force to reorganize global factor resources,
reshape the global economic structure and change the global
competition landscape.

The report of the 20th National Congress of the Communist
Party of China proposes to accelerate the construction of
a strong online country and a digital China. According to
The Outline of the 14th Five—Year Plan for Economic and
Social Development and Long—term Objectives Through
the Year 2035 of PRC and Digital Economic Development
Planning in the 14th Five—Year Plan, China will accelerate
the development of digital economic development, fully
release the data dividend, promote the deep integration of
digital technology and real economy, and improve the digital
penetration rate of traditional industries in the next five years.
In February this year, the Overall Layout Plan of Digital China
Construction issued by the CPC Central Committee and the
State Council again stressed the importance of "promoting
the deep integration of digital technology and real economy",
and proposed to "speed up innovative application of digital
technology in key areas such as agriculture, industry, finance,
education, medical care, transportation and energy".

The picture of the integration of digitalization and real
economy is slowly unfolding in all walks of life. As an
important part of the real economy, manufacturing industry is
deeply integrated with digital technology to achieve upgrading
and enhance innovation ability. The digital transformation of
manufacturing industry is to promote the two—way integration
of business and system, is to drive business change under

the guidance of the strategy, is to improve research and

development, production, operation, and service with the
driving force of data and assistance intelligence, and finally to
improve the optimization of profit model and user experience.
It will take digitalization as the core, realize intelligent
empowerment via networking means, ensure efficient and
quality delivery of products and services, and continuously
enhance the core competitiveness of enterprises. The key to
the digital transformation of manufacturing industry lies in the
coordination of strategy and organizational capabilities, the
construction of digital capabilities and a closed loop of value
based on digital transformation.

As President Xi Jinping pointed, "there'll be no
modernization without informationization". Under the guidance
of this concept, ZPMC has actively joined the national digital
economy development tide and the historical process of
industry transformation and upgrading. At present, with the
direction of its digital transformation clearly defined, ZPMC
will integrate digitalization into every link of its production
and operation, promote its transformation and upgrading,
and strives ahead to achieve the goal of "building ZPMC
into a world—class equipment manufacturing enterprise with
global competitiveness in terms of science and technology,
management and quality".

In the wave of digital economy in the era, digital
transformation is not a "choice" of manufacturing industry,
but a "compulsory course" for its survival and development,
and an only way for manufacturing industry to achieve high—
quality development. Just because the road ahead is long, is
no reason to slow down. Just because there is much work to be
done, is no reason to get discouraged. Today the manufacturing
industry of China is taking the high—speed train of digital
transformation in the new era and is striding forward high—

quality development.



Cover Story

1 - "Digital Wings" boost high—quality development
7 - When "Finance" encounters "Cloud"

9 - Starting a "digital transformation " journey for
product design

11 - A hidden "Data Lake"

-

Foreword
Work together for the digital transformation of the new era

Industry Insights

13 - How will enterprise seize the first "opportunity” in the
mobile machinery market with a good momentum for
growth?

Innovation

17 - Creating "core" for the main drive transmission of
shield tunneling machine

19 - A "new member" of the port handling equipment family

Figures
21 - "Steel Roses" in the field of port machinery

Social Responsibility

23 - Sending happiness "by elevator'

27 - The sea breeze in Rotterdam

JxLFEB

March / April 2023
Volume 47 Issue 2 2023

Published by ZPMC

Editorial Committee

Director: Liu Chengyun

Deputy Director: Ou Huisheng

Zhu Xiaohuai, Wang Cheng
Committeeman: Liu Feng, Zhang Lijie
Zhang Jian, Shan Jianguo, Li Ruixiang
Sun Li, Lu Hanzhong, Shen Qiuyuan
Li Yiming, Yang Yuhua, Zhuang Yijun

Editorial Office

General in Chief: Ma Xiaojing
Deputy General in Chief: Jiao Xu
Editor in Chief: Li Xuejiao

Editor in Charge: Xue Weihui

Li Tianyi, Lu Yiyan

Address:

3261 Dong Fang Road,Shanghai,P.R.China
Post Code: 200125

Tel: +86 21 58396666#83337, 83838

Fax: +86 21 58399555

Email: news@zpmc.com

Please contract the ZPMC Editorial Office
with news and inquiries:news@zpmc.com

Printed by
Shanghai Kangcheng Advertisement Co., Ltd.

Internal data Free exchange

copyright issues please contact the Editorial Office.



Cover Story HHEHNEE

"Digital Wings" boost
high-quality development

by Xue Weihui

A: present, the next generation of information technology, represented by
nternet, big data, cloud computing and Al, is accelerating driving innovation
and application, and is increasingly integrated into all areas of economic and social
development. The report of the 20th National Congress of the Communist Party of
China proposes to "accelerate the development of the digital economy and promote

the deep integration of the digital economy and the real economy." Facing the strong
digital development trend and demand, ZPMC actively implements its strategic
development plan in the "14th Five-Year Plan" period, accelerates the construction of
equipment manufacturing enterprise facing the digital age, and empowers the whole
company to develop with high quality through digitalization.
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ZPMC developed the strategic informationization planning
during the 13th Five—Year Plan period to strengthen its top design
of informationization. In 2016, ZPMC began to promote master
data governance, and established a unified data management
standard for master data involving company materials, trading
units and project numbers, and built a master data platform (MDG).
From 2018 to 2019, ZPMC successfully implemented the first
session of ERP (enterprise resource planning platform) project,
and basically achieved the main goals such as "building a template
and laying a foundation", "establishing an integrated platform for
business and finance, strengthening management and control"
and "fostering a team of compound—-type talents with business and
information management skills to meet ZPMC's future development
requirements".

In recent years, ZPMC manages unstructured files through
the construction of enterprise content management platform,
standardized ZPMC's IT operation and maintenance process
through the IT service desk project to improve the operation
and maintenance efficiency. In addition, ZPMC also integrates
OA, ERP, and other systems into its WeChat official account
to effectively realize the mobile office of employees. In 2020,
ZPMC was certified to implementing the standard of integrating
informationization and industrialization management systems,
indicating that ZPMC stepped on a new stage of integrating IT
application with industrialization. ZPMC also completed the cloud

Collaborative planning Design data Process manufacturing management 0
Manufacturing data Project management
Collaborative execution
Service data Configuration management
Collaborative trading Collaborative product design Engineering change management ‘
Product data management Visual management
Collaborative marketin Planned management
g
. Workshop management
Collaborative sales Rights management Process management
Al
q ‘ ‘ Quality management
Collaborative services Equipment management
Procurement management Budget Personnel management
Physmal Inventory management Financial Finance accounting Human
Distribution resource Salary management
Management Sales management management Management accounting management
Distribution management Analysis Performance appraisal
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Various application systems of the company

deployment of IT service desk, ECM, and other projects, forming a
hybrid cloud system, and has included the resources of public and
private clouds under its management by building a hybrid cloud

management platform, thus entering the "cloud era".

Constructing "super brain"
for operation management

The first task of digitalization is to realize the digitization
of management. "One of the important roles of digitalization is
to drive intelligent decision—making through data integration

" said

in the whole process of production and operation,’
Yang Yuhua, general manager of Science, Technology and
Digitalization Department of ZPMC. For this end, ZPMC
vigorously promotes the construction of the ERP system, the
CRM system, the SCM system and other management systems
from point to the whole system, makes efficient use of various
resources, and optimizes and re—creates its internal business
processes and management processes.

ZPMC's customer relationship management system (CRM)
includes the functions of customer information, customer visits,

customer business opportunities, and quotation management,

thus building a customer—centered digital marketing system.
The system can meet the business needs of ZPMC's multi—
organization and multi—format customer relationship management,
and can improve ITS management ability and efficiency of
the marketing system. By the end of April 2023, the system
tracked 694 projects and processed 1,256 orders. ZPMC also
established the port machinery project cost management system.
By classifying and analyzing the relevant data of port machinery
cost, it can design the cost subject framework, prepare the port
machinery cost statement, assist the contract performance bodies
and project managers to control the project cost in time, and
effectively improve the project cost management. By the end of
April 2023, a total of 327 port machinery projects were included
in the management system.

In 2022, ZPMC successfully completed the financial cloud
based business & finance synergistic project of CCCC, and
49 sets of domestic accounting data and 8 sets of overseas
accounting data have all been put into use. The implementation
of the project promotes the deep integration of business and
finance, strengthens the role of finance in escorting production
and operation, and helps ZPMC to upgrade its financial

management digitally.

www.zpmc.com 4
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In addition, based on the supply chain management
system (SCM), ZPMC built a company-level supply chain
data center, which can not only meet CCCC's requirements of
electronic procurement rate, but also realize the whole process
tracking of materials from purchase, planning order, shipment
to warehousing and use, greatly improving the efficiency of
inquiry and tracking of materials. Combined with the data
center, ZPMC launched its inventory utilization system at
the end of April 2022, which greatly improved the efficiency
of warehouse balance and achieved good economic benefits.
By the end of April, 2023, a total of 6,625 applications for
using the inventory were completed. At the same time, ZPMC
also developed an online process for short—term inquiry and
quotation of materials, optimized the whole—process system
management of bulky materials, Implemented the entire online
process, which effectively improved the efficiency of material
procurement by over 20%, and improved the granularity of

bulky materials management.

Creating a "superman"
for R&D and production

In the era of digital economy, data has become the most
important factor of production. ZPMC anchored the main
direction of digital transformation, continued to focus on
the digitalization of product development, and concentrated
on promoting the intelligent transformation and digital
transformation of manufacturing.

In terms of digitalization of design, research, and
development, ZPMC has made great efforts to build 3D
design and the information system of product life cycle
management (PLM). In 2022, ZPMC completed the 3D model
of the prototype design of STS crane, which made a "from

transformation of product design. At the same time, ZPMC's
full life cycle management information system has been
completed and launched for official operation. Next, ZPMC
will gradually realize the normalization of 3D design of the
components for port machinery projects, to provide support for
the digitalization of back—end manufacturing.

Technology has ignited the engine of transformation, and
ZPMC has ushered in "intellectual manufacturing" quietly.
ZPMC has built 20 pilot projects, including automated
workstations, intelligent production lines and intelligent
manufacturing demonstration workshops, which basically cover
the key manufacturing processes of major products, achieving
certain demonstrative effects. Among them, ZPMC's Changxing
Branch has four intelligent production lines and six robot
workstations, with remarkable results in improving quality and
efficiency. Taking the box girder intelligent production line for
example, the number of staff in the automated workshop has
reduced by 26.7% compared with the traditional workshop, the
total manufacturing cycle of a product is shortened by about
7 days, and the pass—yield is over 99%. In 2022, the output
of the workshops increased sharply from 3,000 tons to 4,000
tons, up 33.3% QoQ. The trolley track welding workstation
built by ZPMC's Nantong Branch can weld parts in batch in
a professional and automated manner. The welding efficiency
increases nearly 100 times, and the overall production
efficiency of the trolley track increased 6 times.

In addition to intelligent transformation and upgrading,
ZPMC, based on building the ERP system and the PLM
system, gradually promoted building the manufacturing
execution system (MES), which connects the design and R&D
data and manufacturing data, realizes the visual, transparent
and controllable production process, and creates a digital

system for its intelligent manufacturing industry. In the next

"Combined" operation
and maintenance services

Providing life-cycle maintenance for port machinery is
not only an important guarantee for terminal production and
operation, but also an important part of digital transformation
of terminal management. "Our company should realize a new
business model from selling products to selling services," said
Yang Yuhua.

In 2017, ZPMC established its subsidiary Terminexus,
which focuses on providing spare parts for port machinery
and large equipment. As the implementer of ZPMC's "1544"
overall development strategy for multiplying service innovation
and post—market service business, Terminexus is committed
to building a digital supply chain platform for port machinery
industry, conducting business about the digital supply chain
of port machinery, and integrating and optimizing the supply
chain system using the data advantages in the global port
machinery stock market to help terminal customers reduce
costs and increase efficiency, and gradually expands its
market share of port machinery—related post—market services.
At present, Terminexus has cooperated with 326 terminal
customers in terms of digital supply chain of port machinery
to help terminal enterprises to improve their capability and
efficiency in managing large equipment, and help boost
ZPMC's one—stop service quality to a higher grade.

Terminexus achieves effective management and utilization
of data through the MRO mode. At the same time, it actively
establishes the SBOM system for port machinery, utilizes
digital technology to integrate complete machine design data,
actual consumption data of terminal customers, and suppliers'
product design data, and works together with users to optimize

spare parts inventory management and procurement strategies

Terminexus "relocates" massive data such as spare parts data
and contract orders online, thus realizing the "first step" of
digitalization. By upgrading and building the "Data Lake",
Terminexus turns the data in the database data, system operation
log data, text and picture data into structured, semi—structured
and unstructured data and stores them in a centralized way. The
construction of "data warehouse" and "Data Lake" can help us
rapidly search the model number of complete machine according
to the drawing of users, and understand the demand differences
between users to provide customized services.

In addition, Terminexus is committed to building an
integrated service guarantee platform, integrating the upsiream
and downstream of the industrial chain, linking the data of
global partners, providing more professional, efficient, and
convenient one—stop service for users of terminal equipment,
which will further enhance the adhesion with users, and
contribute new values to ZPMC's industrial chain.

In the future, ZPMC will continue to promote the digitalization
of operation and maintenance services. By building ERP, PLM,
and MES, ZPMC will connect the important systems such as
CRM and SCM at the upstream and downstream and at the same
time use the capabilities of the data center to integrate internal
production management data and external after—sales and
operation and maintenance data, to form an industrial Internet
platform with industry characteristics, providing technical support
for the integrated service system.

Scaling new heights and moving toward digitalization.
ZPMC actively seizes the opportunity brought by digital
technology, carries out the overall blueprint of "123456"
digital transformation of CCCC, strives to build a digital port
machinery ecological chain with "research, production, supply,
marketing and service" as the core, delivers power for the

digital transformation of large—scale equipment manufacturing
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When "Finance"

encounters "Cloud" 1

by Xue Weihui

Financial cloud business & finance synergy is the key task of
digital transformation of CCCC during the 14th Five—Year Plan
period, and it is also the top digital project to build a world—
class "smart operation" system. "Compared with other sectors,
finance has a relatively unified standard system and strong
relevance. It can drive business reversely, consolidate the three
foundations of processes, standards, and systems, and realize
digital change, and this is not a simple financial cloud." said
Yang Yuhua, head of the working team and general manager
of the Science, Technology and Digitalization Department. The
financial cloud business—finance synergistic project is a "two—
step" project. The first step is to launch the financial cloud,
and move the current local Inspur clients to the cloud to realize
cloud-based, digitalized, and intelligent financial management.

The second step is to realize the deep integration of business

Centralized office of the Financial Cloud Business & Finance
Synergistic Project Working Team
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3

and finance in the process of project implementation, change
the current different processes for approval and payment, and
improve ZPMC's management efficiency.

ZPMC, as a "930-node" online unit of CCCC's Financial
Cloud Business & Finance Synergistic Project in 2022, attaches
great importance to the project and actively makes overall
arrangement, planning and deployment. Led by the Science,
Technology and Digitalization Department and the Financial
Department, ZPMC coordinated its relevant departments and
secondary units to set up a project team of more than 100 people
rapidly. The project team is composed of four special sub—
teams, namely system integration team, data governance team,
financial cloud business team and infrastructure team. These
teams are responsible for refining target tasks and reversely
arrange project schedule by focusing on system integration, data
standardization, data cleaning and financial cloud replacement.

"Compared with other brother units, ZPMC has laid a

" said Zhao Zijian, executive

foundation in system integration,'
team head. ZPMC already built core application systems such
as SAP ERP, MDG and ECM. As a result, the technical work
mainly includes connecting with the unified system of CCCC,
adjusting the ZPMC's original system and function points, and
developing interfaces. During the construction of the project,
75 function points of the 5 business systems and 114 interface
development were completed. "There is an innovation here. We
have built a data center platform, which not only provides a user
interface for data governance, but also minimizes the difficulty
and risk of business system transformation through this platform,
and realizes the unified docking with the system of CCCC."

"Data standardization is the key link to achieve the synergy

between business and finance," said Wang Ping, deputy head of
daily data management. The business systems used by ZPMC in
the past had their own standards, and the data between different
systems could not be connected. The financial cloud business &
finance synergistic project sorts out the data in the whole system
of ZPMC by standardizing financial data. "Data standardization
cannot be achieved overnight. ZPMC's financial standards have
been adjusted all the time. After each adjustment, we must
reorganize all relevant parties to make adjustment."

With the finalization of the financial data standards, the
data cleaning was officially started. Data cleaning involves three
areas, namely project, contract, and related units. As a result,
there was a large amount of work of various types to be dealt
with, and many departments and units need to cooperate to
accomplish the work. In order to clean the data smoothly, ZPMC
organized six special seminars on master data process plans,
trained more than ten trainings on business standards, and more
than 300 people participated in the trainings. "Although I was
psychologically prepared for the complexity of the work, its
workload surprised everyone when the work really started." said
He Dexi, who is mainly responsible for organizing data cleaning.
For example, all contract data should be sorted according to the
standards, namely contract partners, contracting date, whether
the related units meet the standards, person responsible for the
contract... All the contracts were clearly sorted by dozens of
fields. Therefore, there would be a heavy workload to clean the
data about more than 20,000 contracts of ZPMC. "It is a very
difficult job for all of us to clean the data," said Zhao Yue, who
participated in the data cleaning. "Many paper contracts were
incomplete. For some contracts, only those who were responsible
for them knew the contract amounts. In such case, the only way

out was to find relevant records at the department or unit that

handled the contract."

After more than 90 days of hard work, nearly 500 people
from all departments and secondary units of ZPMC participated
in the work of data cleaning, and successfully cleaned the data
about 22,900 contracts, 21,800 related units and more than
22,000 projects.

Finally, based on the first three major tasks, the Inspur
system was replaced by the financial cloud. The replacement
process involved a lot of data conversion and function
readjustment, which was a huge workload and was often affected
by the loading speed. "There were all kinds of small problems
in the replacement. It was the hardest job for the finance
department last year," said Wang Danbin.

During the project, in order to break the information
barrier and achieve horizontal collaboration, the project team
began to work in a centralized manner in a conference room at
the Headquarters in July 2022. Many people communicated
frequently and worked intensively for more than 10 hours every
day. "Apart from this part time job, most of the colleagues who
participated in the financial cloud project had their own jobs. So,
everyone worked very hard in half a year," said Wang Danbin.

Took six months to overcome difficulties, ZPMC's financial
cloud was finally launched on September 1, 2022, one month
ahead of the schedule. In the future, ZPMC will continue to
strictly implement the requirements of the financial cloud
business & finance synergistic project team of CCCC to ensure
the high—quality operation of the financial cloud data and
business. At the same time, with the help of "one cloud, one
platform, one account and one statement", ZPMC will promote
management penetration and boost its digital transformation and
upgrading as well as high—quality development. 2

(Photo by Wang Danbin and Lu Zhidong)
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101t is the first step that costs troublesome! Only by making full

preparations for the first step of 3=D digitalization for design
will the transformation be smoothly carried forward," sighed
Yin Gang, vice president of the Mechanical Institute of ZPMC's
Research & Design Institute when looking back the journey of
building 3D digital prototype of STS crane.

After six months of work, ZPMC has completed the 3D digital
modeling of prototype of typical STS crane, which is composed of
more than 9,000 parts. As the core task of the first phase of the
digitalization project of port machinery products, the modeling of
3D digital prototype of STS crane involves the 3D and full digital
transformation of product design. By successfully converting 2D
CAD drawings into 3D models with key information attributes, the
work efficiency will be improved greatly. This project indicates
that ZPMC started a key step in the digital transformation of
product design, and achieved a breakthrough in the digitalization
of STS crane products from O to 1.

Difficulties and hardships contribute to success. The 3D
modeling of STS crane products was not a smooth sailing. For
the project team, it was a difficult problem to find a complete set
of process system in just half a year.

"How to achieve the connected digital system process? How
can we ensure the consistency and uniqueness of data? We can
only grope our way to advance the project, so it is inevitable for
us to pay tuition fees and take detours. " When building the 3D
modeling prototype of STS crane for the first time, the team had
to "cross the river by feeling the stones It is common to correct
mistakes and rework in the initial stage. "The faster you do it at

the beginning, the more you will rework later."
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Facing various problems following one by one, the team
members did not cower but insisted on accumulating experience
in 3D modeling by "trial and error", and finally completed the
digital systematic process in practice. On the one hand, the
team worked overtime after their daily design work to jointly
advance the 3D modeling project. On the other hand, they
recorded the problems, difficulties and solutions encountered
in the process, completed the initial framework, developed a
complete instruction manual, and started the first step of 3D
digitalization of port machinery products by overcoming all
kinds of difficulties again and again.

The team should "race against time to ensure quantity" and
"standardize the norms to ensure quality". Although the cycle
is tight, the team always strictly guarantees the standards and
specifications of the 3D models of various parts. "STS crane is our
competitive product. If we make it a benchmark, the other projects
will refer to its standard." As the person in charge of the project, Yin
Gang knows very well the importance of the first step of the project.
During the process of building 3D prototype, he led the team to
overcome many difficulties by following high standards, and solidly
established the standardized norms for port machinery products.

When talking about the relationship between product
standardization and 3D digitalization, Yin Gang believes that
the two aspects promote each other and complement each other.
Therefore, standardization is the only way to jointly promote
ZPMC's digital transformation and high—quality development.
"The higher the degree of standardization, the lower the difficulty
of 3D digitization; moreover, the higher the degree of 3D

digitization, the easier the promotion of standardization in the

future." In fact, at the initial stage of building of prototype, the
ahsence of comprehensive and systematic standards caused the
mismatch of parts and assembly error of the 3D model, which
hindered the progress of 3D digitization. It was the unified
standards developed later that helped develop relatively complete
digital data for STS crane products and accumulate systematic
process experience for the standardization of STS crane products.

With a benchmark established, digitalization will be promoted
to more areas. Today, the successful establishment of the prototype
modeling marks the first step in the 3D digital transformation of
design. How to popularize and apply 3D technology in an all—
round way will be the key next step to accumulate strength to
achieve digital transformation comprehensively from a point to
the whole system. "We have to have a digital concept and make
a top-level design," said Wu Fusheng, secretary of the Party
Committee of ZPMC's Design and Research Institute.

But how can we speed up the conceptual transformation of
designers? The key lies in the optimization and promotion of 3D
design system. At present, there is still a threshold for designers
to user the 3D design software, and many designers are not
adaptive to using such software but prefer to use the traditional
2D CAD tools. Therefore, the project team will improve the
existing 3D design tools, simplify the operation process, improve
the design efficiency, and accumulate technologies for in—depth
3D design of port machinery products.

In addition, the team will consider the overall situation to turn
"information islands" into "digital islands". Now the design has
achieved a new breakthrough "from 0 to 1". "Next, we will develop

digital interfaces between the three stages of design, technology

and production and achieve the digitalization of the whole process
from the design to the production," Wu Fusheng added.

As digital transformation is the general trend, ZPMC
is catching up fast. "We are gradually going through a
climbing process. We start from 3D digitalization of design,
and enhance our competitiveness with the help of new
information technology," said Li Yiming, dean of ZPMC's
Research & Design Institute. "This year is CCCC's 'high
quality development year'. We firmly believe that ZPMC will
surely empower its high—quality development with digital
transformation, and its high—quality development will create
new advantages in the future!" E2

(Photo by Xiao Huiling)

STS crane 3D design model
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A hidden "Data Lake"

by Xue Weihui and Zhao Xinying

Y'We are in a hurry to buy a reduction gearbox. Can
you supply it to us quickly?" The person in charge of
Maersk's container terminal at Morocco made a phone call
to Terminexus in February 2020. According to the person in
charge, an STS crane shut down. After inspection, it was found
that the reduction gearbox failed and needed to be replaced.

In the traditional mode, the replacement of spare parts for
the equipment of a terminal adopted the process of "inquiring
the inventory at the site — purchasing new parts". In case of
an emergency, the owner had to stop the crane and waits for
the spare part. However, it would take 4-5 months to deliver a
new reduction gearbox. During this period, the malfunctioning
STS crane affected the normal operation of the terminal and
caused some economic loss. Therefore, the person in charge
of the terminal was anxious and hoped that Terminexus could
shorten the supply process as much as possible.

A week later, Terminexus gave a surprise reply, "there is
an idle gearbox of the same model in some terminal warehouse.
You can quickly transport it to Morocco internally."

Why can Terminexus know the inventory of the Warehouse
storage worldwide, and even know the product model? The
secret behind is "big data".

In the past, there were various suppliers and distributors
of spare parts for the terminal market. The spare parts are

of varying quality. The information is dispersed and the

The integrated service platform of Guangzhou Nansha Phase IV
Fully Automated Terminal were officially put into operation
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synergistic effect is poor. Therefore, it is impossible to meet an
immediate need of a terminal. In this regard, Terminexus has
been trying to use digital means to eradicate the pain points of
this industry.

In 2020, Terminexus established a "data warehouse" to
"relocate" massive data online to realize the "first step" of
digitalization. In 2022, ZPMC established a "Data Lake" by
updating the "data warehouse" to further improve Terminexus'
digital construction level.

"Data Lake" is a system that stores data in the original
format, by which ZPMC can provide users more accurate
services. "This 'lake' can store data of design drawings,
contract data and business process data of port machinery
and large—scale equipment projects, and it is constantly
updated. Moreover, the lake collects original data without
processing and loss, and more detailed information can
be retained," said Wu Meng, IT manager of Terminexus.
For design drawings, the "Data Lake" can even accurately
record the information about spare parts. When users need
spare parts, they can immediately retrieve information such
as product model, spare parts inventory from the 'lake'. In
the past, it took a day or two, sometimes a week to find the
corresponding information.

Today, the "Data Lake" has accessed more than 5,000
drawings related to orders received by ZPMC, involving
projects all over the world, such as the Port of Long Beach in
the United States, Vancouver Port in Canada, Shanghai Port
and Nansha Port in Guangzhou. With the help of "Data Lake",
many urgent demands of users have been met in a very short
period. Thus, it has been widely recognized by users.

However, the "lake" still has great potential. On the one
hand, Terminexus continuously increases the internal data of
ZPMC. Apart from the current drawing data, ZPMC will put
the orders into the "lake". By analyzing the logistics and tariffs
through the data, ZPMC will optimize the business process in
reverse. On the other hand, it actively "mines" external data
by adding the data of users and suppliers. "With more and
more data put into the 'Lake', it can quickly match the spot
goods in the inventory of ZPMC, users and suppliers," said

Cao Yongping, marketing director of Terminexus.

Detailed original data from different
sources is loaded into the same synthetical
information database - the Data Lake.

Structured data
column-stored and row-stored data
information, information suitable
for sorting and data mining
Unstructured data “
email, picture, video, audio,
social data, PDF, etc.

The water flowing out
of the Lake is

the data for analysis

The original data is converted into data for °
dealing with various tasks such as report,
visualization, analysis, and machine learning,

which can better support business insights.

In addition, the source data of the "Data Lake" is no longer
limited to data of business orders. Terminexus tries receiving
operation data of port machinery by installing sensors at user's
terminal. In this way, the whole life cycle maintenance of port
machinery can be extended from post—fault maintenance to
pre—fault maintenance, further reducing the operating cost of
users.

The "Data Lake" built by Terminexus is designed to
integrate the resources of ZPMC, users, suppliers, and
terminals, to achieve a quick and accurate response to users'
service demands, and to provide users with more efficient and
convenient one—stop services. In this way, users do not have to
bear the storage cost of spare parts and the time cost required
for replacement. At the same time, the analysis based on the

"Data Lake" can also help Terminexus make more accurate

i "

Data Lake

Datazset{isaccumulatediinkthersFakess
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decisions on purchasing spare parts to ensure the service

quality of the whole industry chain while accurately stocking
goods and using the inventory.

When the "Data Lake" is becoming deeper and deeper,
Terminexus can provide users with integrated services
featuring "low inventory, low cost, fast delivery, high efficiency
and high quality" along the whole industry chain to ensure
close cooperation between users and ZPMC during the whole
life eyele of port machinery. "By providing quality services, the
Data Lake can bring benefits to users, help suppliers improve
management efficiency, and finally promote the coordinated
upgrading of the whole industrial chain. This is the long—term
goal of ZPMC in providing digital operation and maintenance
service," Cao Yongping said confidently.

(Photo by Cao Yongping)
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How will enterprise seize the
first "opportunity” in the mobile
machinery market with a good
momentum for growth?

by Liu Dongyi

Port mobile machinery (hereinafter referred to as "mobile machinery") refers to
small port machinery represented by straddle carriers, AGV, unmanned container
trucks, front loaders/stackers, etc. As an important part of horizontal transportation
at terminal, mobile machinery is widely used for stacking and transferring containers
at ports, docks, railway and road transfer stations and yards.

ZPMC has been deeply developing the mobile machinery market for many years.
At present, ZPMC's mobile machinery mainly includes straddle carriers and front
loaders, which have been exported to more than ten countries and regions in Africa,
Asia, Europe, and America. In addition, ZPMC's intelligent handling equipment such
as AGV and IGV have also been widely used in many automated terminals at home
and abroad.
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What is the prospect of mobile machinery industry and the status quo of

O its domestic and overseas market?

dl

The market of mobile machinery has a broad prospect. As
for AGV, the market scale has increased by more than 30%
in the past five years, and is expected to continue to expand
in the next five years. As far as we know, it is estimated that
nearly 700 AGVs will be needed in China from 2024 to 2027,
with an output value of about RMB 2.5 billion.

In terms of straddle carrier, foreign markets have been
growing stably for many years. In 2021, there were 12,193 sets
of mobile machinery in the market. With such a large scale
of market size, it is necessary to make a market planning in
advance and implement a pre—production mode. However,
there is no case of using straddle carriers in domestic ports at
present, and there is great potential to tap the market. Since
2017, the demand of straddle carriers in global market has
increased year by year, with an average annual growth rate of
4.5% and growth of average annual output value of about RMB
2.5 billion.

Considering the international market, mobile machinery
including straddle carriers and AGV were born in and are
popular in Europe. At present, straddle carriers are the most
widely used at European ports, followed by AGV. In addition
to the Port of Rotterdam in the Netherlands, the Port of Long
Beach in Los Angeles, and the Port of Hamburg in Germany
with top throughputs in the world, most ports in Europe and the
United States are small and medium—sized ports, but the total
number of these ports is extremely large. As a result, straddle
carriers and container trucks are widely used in the European
and American markets. In order to promote the construction
of intelligent and unmanned ports, a number of ports along
the Maritime Silk Road, such as the Port of Hamburg, the
Port of Rotterdam, and the Port of Abu Dhabi, have started
the test of unmanned container truck. At the same time, the
shipping giants such as Maersk and Hutchison Whampoa are
also paying close attention to and trying unmanned straddle
carriers. In the Asia—Pacific region, the Port of Singapore and
the Port of Busan, South Korea, of which the throughputs rank
top in the world, are advancing the development of automated
port with AGV, unmanned container trucks, because their huge
scale is more suitable for giving play to the cluster advantages
of AGVs and unmanned container trucks.

As for the domestic market, the planning, construction,
and operation of coastal ports are in sound state, and the ports
are developing in a healthy, stable, and sustainable trend.
Driven by the strong transportation demand in China, the cargo
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throughput, especially the foreign trade container throughput,
continues to grow rapidly. Therefore, the construction of ports
is speeding up obviously, and the ports are developing towards
large scale, intensification, modernization, and automation.
According to the data of the Ministry of Transport, China
has built 10 automated container terminals at present, and 7
automated terminals are under construction. The total scale
of the completed automated container terminals and those
under construction rank first in the world. Among them,

Facing the new situation, how can

° mobile machinery business?

-

Firstly, enterprise must improve its capability of
developing innovative equipment. Based on the design
of port equipment, designers must be more capable of
making innovative designs based on original machine
models according to the actual situation of ports to meet
their handling process requirements. For example, the
series of straddle carriers with different heights, suitable
for different handling and transportation needs, are
applied to various ports with horizontal transportation or
both horizontal transportation and storage. For example,
an 8—wheel 4-axle IGV was upgraded for old port. With
innovative chassis design, its vehicle height and wheel
pressure on the ground were reduced, so that it can meet
the requirements of civil engineering equipment. After
installing unmanned navigation system, the innovative
IGV will be a solution suitable for the horizontal
transportation of updated automated terminals.
These individualized customization requirements for
different users can both reflect the strong strength of
the R&D team of enterprise and enhance users' sense
of experience and loyalty by providing quality and
thoughtful service.

Secondly, enterprise will improve its capability
of integrating products intelligently. Enterprise will
make use of Al empowered various types of mobile

several intelligent terminals are pioneering in Asia and even
in the world. For newly built and reconstructed terminals, it
is necessary to input port machinery. mobile machinery for
horizontal transportation is the key to realize the efficient
operation of terminals. Enterprise has led and deeply
participated in this wave of automated terminal construction
and accumulated valuable experience in this field. As a
domestic leader of the industry, Enterprise has occupied a
leading position in domestic market.

Enterprise find the right point to start

machinery to develop systematic solutions suitable for multiple
application scenarios, and suitable for different process routes
of automated terminals. At the same time, the application
scenarios of mobile machinery will be extended to logistics
centers such as airports, railway station to improve cargo
transfer efficiency and reduce operation cost.

Thirdly, enterprise will improve its capability of developing
green products (carbon reduction). In recent years, green
and low—carbon development has become the focus of port
construction, and green port is the inevitable trend of port
development in the future. Enterprise's full range of port
machinery design should consider the actual needs of port
users, refine the configuration of power, and match the zero
emission of energy saving and environmental protection
requirements of automated terminals. To put the green
development concept into practice and meet different energy
demands of different port users, the product design covers
a full range of power configure including electric driving,
hydrogen driving, diesel-electric hybrid driving, gas—electric
driving, high grade pure diesel driving.

In the process of developing new energy power systems,
the mobile machinery technological team of ZPMC guided by
reducing energy consumption, gradually mastered the design
and application technologies of multiple new energy power
systems, accumulated multiple project applications of hybrid

The two intelligent straddle carriers
developed by ZPMC for Sweden

power systems and all-lithium battery systems, and developed
a variety of energy supplement technologies for different
handling processes, such as opportunity charging, overall
power swap, high—power fast charging, natural gas hybrid
power, etc., and have made new breakthroughs in the fields of
wireless charging and hydrogen fuel cells.

Finally, enterprise will improve its capability of standard
design. Compared with large—scale port machinery products
such as STS cranes, mobile machinery is small and highly
integrated. In the whole process of product development, the
individualized needs of different scenarios should be met.
At the same time, the standardization of products in design
and assembly should be constantly enhanced to improve
the accuracy of design and the efficiency of assembly. The
serialization, standardization and modularization of product
design will bring lower cost and faster delivery speed. By
analyzing the handling process of container terminal, yard and
logistics park, the design team carries out product design and
R&D of key technologies to meet the process requirements of
different operation scenarios. Among them, the team focuses
on the design of key mechanisms, power systems and software
systems, and makes use of the combination of key supporting
parts and technologies to provide standardized and serialized
machine models for various application fields.

(Photo by Lu Zhidong and Ding Xiaofeng)
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Innovation Bk

Creating "core" for the main
drive transmission of shield

tunneling machine

by Bao Jianjun

19" Zhenxing' shield tunneling machine is equipped with the
main drive gearbox developed by ZPMC!" At the beginning of
March this year, Qian Rui, designer from the design & research
department of ZPMC Nantong Transmission Machinery Co., Lid.
(ZPMC's Nantong Transmission), pointed to the news titled
"The traffic flow exceeds 4 million cars only within two months"
released by CNBN, said that the main drive gearbox of "Zhenxing"
shield tunneling machine with a cutter head diameter of 15.03
meters used in the construction of the under—-river tunnel along
the Nanjing Heyan Road was developed by ZPMC. ZPMC takes a
good lead in the field of main drive of super—large diameter shield
tunnel machine.
A few days later, another batch of 14 main drive gearboxes for
shield tunneling machine queued for boarding and shipment. The 14

dual speed ratio main drive gearboxes for shield tunneling machine
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have been upgraded to "automatic gearshift". ZPMC's Nantong
Transmission successfully developed the world's first product of this
type in December 2022, making it a leader in the market.

The main drive gearbox is a core component of shield
tunneling machine for operation It provides a powerful torque
for the cutter head to "drill" underground rocks and soft soil.
"Whether it can 'chew' the rocks, the 'gum' plays a key role, and
the main drive gearbox is like the gum."

In recent years, among the super—large shield tunneling
machines with a diameter of more than 15 meters, such as
16.09-meter Yunhe shield tunneling machine for the eat tunnel
of Ring 6 reconstruction project in Beijing, the 15.76—meter
Xingye shield tunneling machine for the main line project of
Xingye expressway project in Zhuhai, The 16.09-meter "Juli 1"

shield tunneling machine for the left cross—river tunnel project

of Jingjiang River in Jiangyin, which were all equipped with the
main drive gearbox developed by ZPMC.

On the eve of the Spring Festival this year, ZPMC's (Nantong)
Transmission was awarded an order of more than RMB 100
million from a customer, which is also the largest order of gearbox
for shield tunneling machine in China by far. 2023 is destined
to be another crucial year for ZPMC's people to "roll up sleeves
to speed up work". "Our market share of main drive gearbox
of shield tunneling machine will exceed 50%!" said Qian Rui,
clenching his first, and he is advancing the design tasks of more
than 30 projects.

"We can complete one or two projects every day, and now
our design is easy and our production is efficient!" Qian Rui
said frankly that a modular design concept was applied in the
development of the main drive gearbox for shield tunneling
machine, turning the design and machine into "building blocks".
"In more than 8 years, ZPMC's Nantong Transmission has
completed more than 360 gearbox projects, covering 36 speed
ratios and more than 20 kinds of power. The planetary parts of the
gearboxes are completely modularized, with only more than 10
bearing models and only 3 or 4 oil seal models!"

After eight years of hard work, ZPMC's main drive gearbox
for shield tunneling machine has achieved a magnificent turn from
domestic products for replacing foreign products, tracking foreign
products, modular development to competing with foreign products,
even to the industry leading original "dual speed ratio" product.

In 2016, facing the unfamiliar market, ZPMC's Nantong
Transmission set up a R&D team to dock the host machine
manufacturers to study target parameters, output requirements,
speed ratio, structure, materials, and machining scheme. The
first generation products developed by the team were mainly
imitations. The first two 90kW main drive gearboxes adopted a
single cantilever structure. In order to ensure performance, the
team put them on a self—prepared test bench for a durability test
for more than 10,000 hours. In August of that year, the main drive
gearboxes for shield tunneling machine successfully passed the
appraisal organized by Jiangsu Provincial Machinery Indusiry
Association and obtained the market access qualification.

"Looking back now, our products at that time can only be
used for replacing imported products," said Qian Rui. "The main
drive gearbox of shield tunneling machine has an index called
torque density. Such index of foreign products is about 125 Nm
per kilogram, and the product performance remained unchanged
over 20 years. However, the index of our optimized products can
reach 160 to 170 Nm per kilogram."

In order to improve the performance of our products, the team
of ZPMC studied and adopted nine new technologies in its brand

new main drive gearbox for shield tunneling machine, including

bears, oil seal structure, new materials, and heat—dissipating
method. "Simply speaking, our newly designed product has a
more compact structure, smaller volume and lower weight, and
greater output torque."

To apply new technologies, it is necessary to constantly
improve the process, accuracy, and efficiency of manufacturing.
In addition, the modular design also improved manufacturing
efficiency and quality. "When receiving orders with ultra—
short delivery cycle, we can take our time and replace parts
between different gearboxes. It is also very convenient to carry
out maintenance!" Xie Jiming, marketing manager of the
manufacturing base, believes that it is worth popularizing the
design and manufacturing concept in developing new products.

At the end of last year, the newly developed dual-speed ratio
main drive gearbox for shield tunneling machine integrated two
sets of reduction systems, so that it can be automatically switched
in operating between soft soil and hard rock. In this way, the cutter
can operate rapidly when cutting hard rocks and can get out when
stuck by unknown objects in soft soil.

When recalling the experience that the cutter head was
"locked" during the construction of the tunnel of Line 3 of
Zhengzhou Subway in the summer of 2016, Qian Rui said: "if we
used the current dual speed ratio main drive gearbox, it would not
have been 'locked" at all. Because the automatic switching of dual
speed ratio gearbox will provide up to 2.2-2.5 times of torque and
can automatically crush the concrete stumbling blocks."

"Innovation is not a node but a direction of ZPMC's
Nantong Transmission always adheres to. In terms of developing
products, upgrading products, or manufacturing process and
means, innovation is always an engine to drive high—quality
development!" said Dai Lixin, general manager of ZPMC's
Nantong Transmission.

(Photo by Bao Jianjun)

Professional technical personnel from the manufacturer of the
sealing kit to provide on-site communication and guidance on
the installation of the sealing ring
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Innovation Bk

A "new member" of
the port handling equipment family

by Lu Yiyan

n the springtime in March, everything is full of vitality. There is no person at Nansha

Phase IV Terminal of Guangzhou, but it still looks so busy. At the rightmost area of the
terminal, five portal cranes are standing on the previously empty quayside, and several
IGVs are shuttling back and forth in an orderly manner under the booms of the portal
cranes. They can load or unload a single container in less than one and a half minutes,
and the whole process is as smooth as flowing water.

At the site of Guangzhou Nansha Phase IV Terminal, multiple IGVs are undergoing container loading and unloading work

19 www.zpmc.com

"This is our latest handling process using IGVs to support
portal machines. Different from the fully automated handling
process using IGV to support STS cranes and RMG crane, this
handling process involves "man—-machine interaction" and
faces more complex situation. As it is the originated handling
process in the world, we had no experience to learn from during
design and R&D of the project, which was a great challenge to

" said Dai Qiang, a member of the

our design and R&D team,'
Nansha Phase IV Terminal Project Department.

At the beginning of the planning of Nansha Phase IV
Terminal, the user designated the rightmost area of the terminal
as the barge handling area, because barges can support
portal machines flexibly and efficiently to due to their small
size. However, unlike fully automated handling process in
other areas, the five portal cranes in this area are operated
manually, which requires the dispatching system behind to be
more intelligent. The project team had to make corresponding
customized modification and development based on original
interactive logic to ensure that the portal cranes can be manually
operated with certain freedom instead of affecting the automatic
operation of the whole terminal.

It is a long journey to make the "intelligent brain" of the
scheduling system smarter. As it can't judge the operations
except normal operations, the team had to tackle this problem
among others. "Because the portal crane is operated manually,
its movements are not as fixed as those of the automated STS
crane, so its movement are of great randomness and uncertainty,
which makes the logic of the scheduling system very complex,
because it has to judge the completion of tasks according to the
position of handling movement." "At that time, we wanted to
introduce a special mode for the system. When the driver finishes
his operation, he will confirm the completion of the task himself,
which means to switch to the 'manual mode', thus weakening the
system judgment," said Ning Wenyang, a system analyst.

However, considering the intelligent operation of the whole
system, the project team held many meetings and discussions,
and finally discarded that scheme, and decided to solve the
problem through design and logical optimization. The software
development team made great efforts to optimize the system.

Before the project was put into production, Ningwen Yang
received a phone call from Cheng Long, a member of Nansha
Phase IV Terminal field test team. "Engineer Ning, the user
said that our IGV would not leave until the portal crane put the
grabbed container on the ship. This process is of low efficiency.
Do you think we can optimize this as soon as possible?" After
ringing off, Ning Wenyang immediately held a meeting to
discuss with the developers and testers.

"We can move the time node when the IGV is allowed to

The project design and development team are discussing
solutions based on user's requirements during the meeting

leave to the time when a container is lifted to a safe height. In
this way, IGV can release its transport capacity in advance and
shorten the interval between tasks, which requires to adjust the
interaction flow between the dispatching system and the PCMS
(portal crane management system)," Ning Wenyang said frankly.

"We can give a 'complete' signal to the interaction system
when the container is lifted to a safe height, and the dispatching
system can combine this signal to make a comprehensive
judgment and arrange a follow—up task for IGV." "However, the
portal crane should maintain its operation status until the loading
action is completed, and the task information system still needs
to act according to the position of the container unloaded by the
driver to ensure the accuracy of the task information," Pu Yi, a
dispatching development engineer, and Tang Zhizhuo, a PCMS
development engineer, expressed their views, respectively.

"In addition, even if the dispatching system allows IGV to
leave, whether the actual area lock can be relieved still depends
on TOS's judgment on the result of cargo handling. I'll discuss
with the person in charge of TOS about the changes of the
process on our side so that they can make adjustment in time."
At the meeting, everyone brainstormed and soon they prepared a
plan finally.

A week later, the new version of the system was released,
and the terminal tested it immediately. The new system
successfully solved the problem that IGV waits for action, and
IGV can be released for next operation until the portal crane lifts
the container to a safe height.

The world's first portal crane-IGV handling process
was successfully put into operation, which not only helped
Guangzhou Nansha Phase IV Terminal to operate efficiently,
but also provided solutions and reference for the automatic
upgrading and transformation of traditional small and medium—
sized terminals in the future. g2

(Photo by Dai Qiang and Xie Xin)
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"Steel Roses" in the field of

port machinery

by Li Tianyi

n 1995, Fu Maohua, then 23 years old, entered

ZPMC after graduating from university, and
she found a career worth fighting for here. After
working for 28 years, from making drawings
to hosting projects, from design and research
to technological management, from working
single-handedly to leading a team, she
presided over the design of more than 40 STS
cranes, cooperated with users in the design
of 3E STS cranes, and participated in several
automated terminal projects such as Yangshan
Port. Now, she is deputy chief engineer of ZPMC
and dean of the Mechanical Design Institute of
ZPMC's Design & Research Institute, She lives a
wonderful life at her ordinary post, grown into
a"Steel Roses" blooming proudly in the field of
port machinery.
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If you walk into the office of Fu Maohua, you can see the
phalaenopsis bloom on the windowsill. In the office, most books
with words of "Lifting Machinery" are neatly placed in the
bookcase. Fu Maohua took out a "book" with a yellow cover and
a transparent glue repaired spine — Metal Structure of Crane. "I
moved to new office several times. This textbook in my university
time has been with me for many years, and sometimes I will open
it. If you always insist on doing one thing, you will feel at ease in
your heart," Fu Maohua, with a dynamic shoulder—length short
hair and dimples on cheeks, said with a smile.

"I have experienced many small but significant moments in
my life." Looking back at her 28 years of work, Fu Maochua first
remembered the edification of her predecessors. At that time, if
there were any changes in the design drawings, designers had to
fill in the amendment form by hand. Once Fu Maohua did not fill
in an amendment form properly with illegible handwritings. Yan
Yunfu, manager of the technical department of ZPMC at that time,
rejected Fu's amendment form twice. Another senior engineer,
Zhang Minghai, then deputy dean of the Onshore Engineering
Institute, helped her understand the meaning of "innovation".
Zhang Minghai often guided her: "Can we solve the problem in a
new way?" At that time, the seeds of innovation quietly took root
in Fu Maohua's heart.

Fu Maohua always keeps in her mind the words and deeds of
her predecessors. As a result, she is always meticulous and strives
for perfection in her work. On February 1, 2011, two days before the
Spring Festival, Fu Maohua did not remember the festival. Instead,
what she was thinking about was the contract ZPMC signed with
Shanghai Waigaoqiao Terminal. "That was the first project of

energy—saving STS crane! The delivery cycle was only 10
months. The energy—saving requirement was as high as
10% or higher. More important, there was a shortage of
manpower," she bent over her desk and independently
worked out the general layout of each component and
the overall scheme of the project. A week after the

Spring Festival, she organized a technical team to

demonstrate the scheme with the user.

In this way, she spent the Spring Festival
holidays in an academic atmosphere.

Soon after, ZPMC handed the project of

Maersk, a key account of ZPMC, to Fu Maohua. When it
comes to Maersk, everyone is familiar with it. Maersk is the
largest shipping and terminal management company in the
world. Tt adopts the mode of global bidding and centralized
procurement to purchase large port machinery. Fu Maohua
was appointed as the key account manager and technical
director of the project of Maersk, and the framework agreement
between Maersk and ZPMC should be completely updated.

Because Maersk has high requirements for standards,
the agreement included all the specifications and details
of the standards and options, and should be updated every
two months. Within two years, Fu Maohua "digested" one
English standard after another, and went to The Hague, the
Netherlands, for technical negotiations time and time again.
"We went through all items of the standards one by one, and
check the details carefully." After updating 13 versions, the
final 170-page Standard Technical Specification, Hazard
Analysis Report based on ISO Standards and other technical
documents were developed. The technical negotiation and
implementation processes for subsequent cooperative projects
between ZPMC and Maersk were greatly simplified, and these
documents are still in use today.

At present, Fu Maohua acts as the vice chairman of the Port
Machinery Branch of China Construction Machinery Society.
She has become a technology giant with multiple honors
such as the first prize of China Port Science and Technology
Progress Award, the second prize of Shanghai Science and
Technology Progress Award, the March 8th Woman Pace—setter
of Shanghai, and CCCC Innovative Talent Award. At the same
time, she is a holder of five patents and publicized 3 papers
such as Application of Dual-Lifting STS Crane Technology at
Automated Terminal and participated in compiling two works
including Smart Green Container Terminal.

Time elapses quickly. Fu Maohua has been braving the
wind and waves in the "ocean of STS cranes". "That which we
persist in doing becomes easier to do." Fu Maohua, cupping
her check in hand, looks at the front. "I always believe that
the beauty of life and scientific research lies in simplicity,
quietness and persistence." E2

(Photo by Fu Maohua)

Fu Maohua was at the CTA terminal in Hamburg, Germany

Fu Maohua was discussing the drawing with her colleagues

Fu Maohua was giving a keynote speech at the "Intelligent

Terminal Solutions Exchange Forum"
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Y¥Miss Tang, park here!" On the morning of April 10th, Tang

Liqin, operator of ZPMC's New Industry Business Unit, drove
into Zhaojiayuan Community in Caoxi Village IV, Xujiahui district
and passed along red brick buildings one by one. Uncle Wu, who
is tall and wears gray hair at the temples, and Aunt Tang, head
of a building, waved hands warmly at the foot of a building. Tang
Liqin, after parking her car, immediately took out the documents
and communicated about the progress of installing elevator for the
unit. No one knows how many times this scene happened in the
past year and a half. However, unlike the past, the ceremony of
installing an elevator Xuhui district by ZPMC would be held here.
It seems it was simple to start installing an elevator to a building,
but behind it was the persistence and dedication of the residents
and ZPMC for more than two years.

For a long time, the residents hoped to install an elevator
to the old buildings. There was already a plan of installing
an elevator to the No.50 building of Zhaojiayuan, Caoxi
Village IV of Xuhui District. However, the footpath on the
2nd floor became an obstacle for installing the elevator.
Many professional companies engaged in installing elevators

suggested that if the residents wanted to keep the footpath,

some of the small garden on the north side must be demolished.
The small garden is a good place for the local residents to do
physical exercise every day. When they heard that the garden
had to be demolished before the elevator could be installed,
they felt frustrated. Is there a chance for the seniors "living
in air" to have an elevator while keeping the footpath and the
garden?

Uncle Wu, who once worked in Shanghai Port Machinery
Factory, has a deep affection to ZPMC. As soon as he heard
that ZPMC had the business of installing elevators, he
immediately contacted ZPMC to install an elevator. To this
end, he specially came to Pudong to inspect ZPMC's completed
project of installing elevators, and wrote to ZPMC's leaders,
eagerly hoping ZPMC to install an elevator in Zhaojiayuan.
The leaders of ZPMC listened to the voices of the residents
of the community such as Uncle Wu, and sent Tang Liqin to
contact Uncle Wu, the owners' representative immediately.
After repeated investigations in the residential area, Tang
Liqin, together with the project team of ZPMC, worked out a
preliminary plan for installing elevator. "Uncle Wu, we will

demolish part of the second—floor pathway near Rooms 04 and
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05, and keep the small garden. Would you please communicate
with the other residents of the building to see if they can
accept this plan?" If you have any questions, you can contact
me at any time!" Since then, Tang Liqin frequently visited the
site, and her phone was full of records of calls with Uncle Wu
and Aunt Tang, head of the building.

"How about the quality of the elevator? It is linked to life
safety!" The residents raised questions. After preliminary
judgment, the construction team had to set up a scaffold at

the site and tried to hoist segmented steel structures for the

elevator. "ZPMC's main business is building steel structures.

25 www.zpmc.com

And it always controls the quality of the main body steel
structures of the elevator strictly." ZPMC's steel structure
engineer explained.

"Let me thank you on behalf of the residents of No.50
building of Caoxi Village IV! Thanks a lot!" When mentioning
the smooth start of this project, Uncle Wu said excitedly: "I
have been in contact with Miss Tang. She is very strict about
the construction. She handled all the formalities and followed
all relevant regulations of the city. If an employee is so
responsible, the enterprise must be a responsible and caring
one! "Uncle Wu praised Tang Liqin by thumbing up. Aunt
Tang also strongly supported Tang Liqgin. "Your company has
high credibility and is a large State—owned enterprise. We
believe in the quality of the elevator you build!"

In Tang Liqin's view, after engaging in the elevator

business, apart from improving her business ability, she also
made a lot of friends regardless of ages. In a video on her mobile
phone, three aunts who were over 60 years old were coming of
the elevator installed at Linyi Village VI, Pudong New Area in
turn, and their faces were full of joy. In the middle of the video,
the subtitles of "one button to your happy home" continue to
flash. "These aunts also shared photos of their flowers with me
yesterday." Tang Liqin said with a smile. The uncles and aunts
in Weifang New Village also really felt the convenience brought
by the elevator. Before installing the elevator, they had been
staying in their rooms all the year round due to their old age.
But now, all the problems have been solved.

At the end of 2018, ZPMC founded the livelihood business
sector and formally entered the field of installing elevator
in 2019. With its unique business model, ZPMC gradually
extended its business of installing elevators in Pudong New
Area and Jing'an District. ZPMC cooperated with Bank of China
to provide small-amount loan for installing elevators, which
helps solve the problem of one—time investment for owners in
need. By cooperating with Dajia Insurance Company, ZPMC
removes the residents' worries about the project quality by
providing them with an insurance scheme covering 15—year
whole life cycle maintenance of the project. In addition, ZPMC
makes use of advanced technologies such as cloud computing
and the Internet of Things to monitor the running status of
elevators in real time to find their potential hazards in time.
Moreover, ZPMC's elevators link the property management
departments so that they can respond immediately when
there a fault alarm or an alarm of trapping passenger in time
to protect elevator's safe operation and passenger safety. It is
worth mentioning that the integrated hoisting of segmented steel
structures of elevator is also favorably received by residents.
The integrated hoisting of segmented elevator structures at the
site reduces on-site welding and construction pollution and
shortens the construction period by about 40%.

Installing elevators to old buildings is an important pro—
people project to improve the living quality of citizens,
especially to facilitate the elderly to go downstairs. In 2022,
Gong Zheng, Mayor of Shanghai Municipality, took the elevator
installed at No. 9 building of Lane 301, Jingfeng Road, to
express condolences to the people in need in Chicheng Xinyuan
Community of Jingan District. "The completion rate of installing
elevators in our community has reached 83%, which is relatively
high in Shanghai. ZPMC helped us install the elevators," said
the secretary of the Residents' Committee. ZPMC has been
coniributing to installing elevators to old buildings, sending
happiness "by elevator" to the residents. 2
(Photo by Xu Jing,Lu Zhidong,Li Tongyu and Tang Liqin)

In Linyi Village VI, Shanghai, Aunt Zhao, Party member and head
of the building, is exiting the elevator

In April 2023, Tang Ligin and her colleagues were conducting a
policy promotion for installing elevators in Sanlin Town
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The sea breeze in Rotterdam

by Zhao Xinying

he Netherlands, located in the zone of oceanic temperate

broad-leaved forest climate, is known as the "country
of windmills". The sea breeze that drives the local beautiful
windmills, left unforgettable memories to the team of the Dutch
ECT terminal rectification project.

The Port of Rotterdam in the Netherlands is
the largest port in Europe. The ECT EUROMAX
terminal at the Port of Rotterdam was officially
put into operation in 2008, and all the port
machinery used by the terminal was provided by
7ZPMC. At that time, ECT EUROMAX terminal
was the largest automated terminal in the world.
The rectification project involved 16 STS cranes,
which have operated at ECT EUROMAX
Terminal for more than ten years, and have
witnessed the vicissitudes of the port. After years
of use, some structural components of the STS
cranes have been worn to some extent and may
have potential safety hazards. In order to keep
the vitality of these "giants", Xuan Changyu,
manager of the rectification project, led a ten—
member team to arrive at the Netherlands at
the end of November 2022. "In this mission, we
want to prove the professionalism of ZPMC's

service to users," he said.

The workers are making replacements in the
workshop at the terminal
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As the user had strict requirements for
equipment performance, the project team had
to be meticulous in controlling project and
quality and taking safety measures. When they
arrived at the destination, it only took them
more than one week to complete the safety
training, handle formalities entering the harbor,
prepare tools and equipment that meet the
safety requirements of the terminal, and make
adequate preparations for the construction as
required.

At the beginning of December, the
rectification work was officially launched. "What
we need to renovate is the inclined ladder at
the hinge point of the front girder, and we need
to cut and weld it at a height of more than 50
meters above the ground," said Xuan Changyu.
On the ground, French breeze or sirong breeze
blows all day long, and at height the wind will
be so strong that one cannot endure it. Zhang
Meilong, a welder born after 2000, is a member
of the team. He came to Changxing Branch of
7ZPMC from Lincang, Yunnan Province. After
working for more than three years, he has
accumulated rich practical experience. "The
wind is too strong. On the girder, you must grah
the railing and stabilize your body hefore you
can work," Zhang Meilong added.

The port is close to the sea area, and the
water vapor from the sea showers onto their
heads from time to time. In order to ensure

safety, work at height must be stopped in case

ECT Terminal at Rotterdam Port, Netherlands
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of a wind exceeding stronger breeze or a shower. In addition, as
the terminal is busy, there is a strict regulation on the downtime
and maintenance time of the STS cranes, and there were other
maintenance projects being carried out simultaneously. The
team members seized the time window and raced against time
to complete the project. In Xuan Changyu's words, they had
to "squeeze time" to complete the work. Before the cargo ship
arrived at the harbor, they had to complete the rectification in
one breath without any hidden hazards. "The inclined ladder
of the trapezoid frame and the platform of each crane have
corroded parts. They had to cut them off and weld new materials
or replace them with an entire U-bar for the inclined ladder.
Otherwise, it's not safe for us when we do it halfway. "

In Rotterdam, it rained now and then in late winter, and
the cold wind also brought several snowfalls. The temperature
dropped to the lowest in the whole year, and the average
highest temperature in January was just 5-6 degrees Celsius.
The low temperature also caused a lot of trouble to the team.
In addition to downtime, they had to face the risk of frosthite.
Although they were wearing helmets, their ears could not be
completely protected. As a result, their ears were attacked by
the cold wind. The team members worked hard to overcome
the difficulties. Later, they "upgraded" their personal
protective equipment with cloth earflaps to protect their heads
completely, which further improved the safety factor and the
construction efficiency.

There was also warmth in the cold. The Lunar New Year's

Eve and the first day of the Lunar New Year happened to
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fall on the weekends. The team members took advantage
of the weekend holidays to buy food materials for cooking.
They cooked their hometown style dishes they were good at
and dined together. "Everyone was willing to cook dishes
themselves. After all, they wanted to taste their hometown style
dishes." They laid Sichuan style double cooked pork slices,
pickled fish, and local beer on the table as the New Year's Eve
dinner, which brought some enthusiasm of the Chinese Spring
Festival to the Netherlands thousands of kilometers away. As
the project cycle waited for no one, the team members returned
to their posts on the second day of the Lunar New Year, and
continued their work according to the shutdown schedule of
the terminal. During the Spring Festival in a foreign country,
an unexpected blessing came. "Happy New Year!" When
Theo, head of the terminal, learned that the team members
spent Chinese Spring Festival during the construction, he sent
special desserts of Netherlands to them. The team members
shared the local special desserts, felt the close friendship of
the user, and missed their hometown in the salty sea breeze.
Finally, the team members completed the rectification
project composed of more than 60 tasks after three months of
hard work, which not only met the demands of the user, but
also won its trust due to the practical results they achieved.
"You are welcome to Rotterdam again to provide us with after—
sales service!" the user's representative gave a thumbs—up to
the team members of the rectification project after confirming
the completion of the project. [
(Photo by Xuan Changyu)





