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In May 2015, several Chinese ministries issued the formal strategic plan for “China 
Manufacturing 2025” to facilitate the integration of industrialization and informatization. 
For the Chinese process industry in particular, China 2025 poses several challenges. 
The level of development of manufacturing enterprises varies significantly so there is 
no  one-size-fits-all approach to achieving intelligent manufacturing.

When transforming an existing plant, Industrie 4.0 requires an in-depth understanding 
of the obstacles and opportunities. Sinopec and Baowu have launched initiatives to make 
their processes – both in the petrochemical industry and in iron and steel production – 
smarter and more resource and energy efficient, and both companies have formed 
a strategic collaboration with Siemens to develop tailored systems and technologies. 
Greenfield projects on the other hand can be designed to integrate intelligent 
manufacturing from the start. As a leading enterprise in China’s biopharmaceutical 
industry, Jinyu Bio-technology Co., Ltd. recently built a new biotechnology industrial 
park in Hohhot that was designed to adopt Industrie 4.0 principles with the help of 
a management consulting team from Siemens.

As these examples show, harnessing the expertise and capabilities of partners can make 
a vital contribution to achieving the goals defined by “China Manufacturing 2025” – and 
this is where Siemens is considered to be an excellent choice, as Wang Peng, vice president 
of the China Center for Information Industry Development (CCID) confirms: “Not only is 
Siemens a world leader in automation, electrification, and digitalization, but the company 
also has a long history in China and has executed numerous prestigious projects, making 
it an exceptionally well-qualified partner for Chinese manufacturers.”  I feel both humbled 
and motivated by this praise and while it is true that we have achieved a lot in terms of 
intelligent manufacturing in China – as you can read in this issue – many challenges still 
remain. I am confident, however, that our teams here in China will put their best foot 
forward to make the vision of “China Manufacturing 2025” a reality.

Partners for  
a digital future

Lin Bin
Executive Vice President of Siemens Ltd. China
General Manager
Process Industries and Drives Division
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fter more than a decade of continuous growth, 
in the wake of the 2008 financial crisis many 
Chinese companies struggled to remain com

petitive globally. Not only did they have to contend 
with changing markets and overcapacity in many 
industries, companies in mainland China were also 
faced with mounting pressure to increase production 
efficiency and improve resource utilization. As one 
industry expert said recently, compared to global 
counterparts, the manufacturing sector in China is 
big, but not very strong, and lags behind in areas 
such as innovation ability, energy efficiency, and 
information efficiency. 

The Chinese government has launched an initia
tive to address these issues. As a member of the Sino
German Intelligent Manufacturing Alliance, Wang 
helps build bridges between governments and com

A

The digital 
path to 2025  
and beyond 
China wants to make its 
manufacturing base more 
competitive in world markets by 
pursuing a new strategy that 
promotes resource efficiency 
and takes advantage of IT and 
intelligent manufacturing 
solutions. We talked to Wang 
Peng, Vice President China 
Center for Information Industry 
Development (CCID), about 
the “China Manufacturing 2025” 
initiative boosting digital 
transformation.  

panies who support collaboration between German 
and Chinese companies as part of the initiative. He 
says that over the next 30 years “China Manufacturing 
2025” and subsequent initiatives will seek to enhance 
manufacturing performance in China. By focusing on 
the digital transformation and greater ecoefficiency 
of Chinese industry, these initiatives will help com
panies upgrade operations and thus increase their 
competitiveness on global markets with new oppor
tunities. 

Driving innovation through collaboration
Wang says that the first milestone in the “China 
 Manufacturing 2025” initiative is to encourage inno
vation and enhance IT knowledge, explaining that 

“key aspects of the milestone goal include developing 
and implementing solutions for integrated manufac
turing as well as increasing the production quality 
and reliability. Germany is widely regarded as a 
benchmark for our own industry in these areas. We 
have seen how Germany’s government is backing 
Industrie 4.0 and we believe that is the right way for 
boosting industry performance. As a result, we have 
launched projects involving close cooperation and 
have developed concepts that follow the principles of 
Intelligent Manufacturing (Industrie 4.0) or, as we call 
it, “China Manufacturing 2025”, such as at BSG214.0 
(the BaoWu and Siemens Go to Industrie 4.0 project).”

Siemens will play an important role in this program. 
According to Wang, Siemens has unique knowledge 
in many fields that impact intelligent manufacturing. 

“From manufacturing IT to power generation, public 
transport, production automation, and  emobility,” 
says Wang, “we can benefit from Siemens expertise 
and products in many different areas. Not only is 
Siemens a world leader in automation, electrification, 
and digitalization, but it already has a long history 
in China and has completed numerous prestigious 
projects, making it an exceptionally qualified partner 
to Chinese manufacturers.”

Addressing diverse challenges
A project for meeting the milestones defined in “China 
Manufacturing 2025” has already been launched. In 
its role as strategic partners with two leading Chinese 
industry leaders, BaoWu and Sinopec, Siemens is a 
driving force for digitalizing operations in sectors such 
as steelmaking and petrochemicals. However, one 
 challenge faced by “China Manufacturing 2025” is the 
wide variance in capabilities and constraints between 
industry segments and companies, especially in the 
process industry. One of the fundamental issues digital 
transformation must address in the Chinese process 
industry is data fragmentation or even the complete 
absence of data acquisition and analysis solutions, 
or integrating new technology and management into 
existing systems which are highly automated and 
ITbased such as those in the process industry. By 
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 combining automation expertise, digital solutions, and 
collaborative services, Siemens will assist companies in 
revamping their existing manufacturing processes and 
embracing integrated and intelligent manufacturing.

A new mindset
Wang adds that becoming more competitive through 
intelligent manufacturing is just one overall aspect of 

“China Manufacturing 2025”: “We also need to address 
structural issues to eliminate overcapacities in certain 
industries, and we need to improve our scientific and 
technology expertise to be able to drive innovation on 
our own. Another goal is shifting to a greener and 
more sustainable economy, including transparent and 
fair business practices. “China Manufacturing 2025” 
will have impacts going far beyond manufacturing, 
and we will have to be more open to collaboration so 
we can benefit from innovation all over the world. 
Siemens definitely knows a lot about global collabo
ration and open innovation, so I am certain that the 
BSG214.0 joint projects will also help us add some of 
these skills to our capabilities.”
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“  The impacts of “China 
Manufacturing 2025” 
will go far beyond manu
facturing, and we will 
have to become more  
open to collaboration 
so we can benefit from 
innovation all over the 
world.”
Wang Peng, Vice President, 
China Center for Information Industry Development 
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icon was founded in 1996 and started as a manu
facturer and distributor of traditional Chinese 
medicine, but soon grew into a diverse pharma

ceutical enterprise with over 20 facilities throughout 
China. In the early 2000s, the company completed 
a series of mergers and acquisitions and became a  
publicly traded company in late 2015. To help opera
tions keep pace with this rapid growth, Bicon had 
already launched a project to streamline its logistics 
and supply chain and better utilize its resources 
by building a new logistics and production center 
in Xinyi. However, it soon became evident that the 
project had to be adapted to a changing market and 
new technologies. Frank Liu, CEO of the company 
operating the complex, explains: “After discussing 
the situation with our own experts and external con
sultants, we chose to establish an integrated medical 
and industrial complex that would be able to accom
modate not only our own operations but those of other 
companies and industries as well. That was when the 
plans for the Bicon New Medical Industrial Complex 

took shape.” According to Liu working together allows 
the complex to “optimally exploit new technology 
options for our expanding product portfolio and share 
the logistics and facilities with other companies to 
synergize on resources.”

A broader, smarter view
From the start, the complex has been designed to 
serve not only as a pharmaceutical production and 
logistics hub. “We want to address a broad range 
of healthcare, nutrition, and food markets,” says 
Liu, adding that “besides choosing an ideal location 
with Xinyi, which has an excellent transportation 
infrastructure, we also designed the complex as an 
integrated site that comprises production, accom
modation, warehousing, cold chain logistics, and 
 shipping facilities. On top of that, one of our key 
 strategies for growth is to move into personalized 
products based on datadriven production. We want 
to be able to supply a beverage that was produced, 
 bottled, and labeled for one specific customer. That 
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Thinking big 
Bicon’s new medical industrial complex in Xinyi in northern 
Jiangsu province will soon be a major production and logistics 
hub ready for digital operations in that sector.
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is why we are working with several companies to 
adopt the concepts presented in the context of 
 Industrie 4.0 or “Made in China 2025” in order to 
obtain direct  feedback on consumer requirements 
and products, as well as to be able to react faster to 
the market.” One partner in this ambitious project is 
Siemens, which supports the data integration project 
with products as well as expertise. “We discussed our 
plans with several industry partners. Siemens made 
an impressive presentation during these talks. Not 
only did they demonstrate their technical expertise 
in the field of digitalization, but also brought in ideas 
and the right mindset for our project,” says Liu.

As a first step in this Industrie 4.0 project, Bicon 
is implementing Comos as the engineering, main
tenance, and validation platform. With Comos, Bicon 
wants to both improve compliance in operations and 
adopt intelligent, datadriven manufacturing prac
tices. Comos will be used as a 3D simulation system 
and lifecycle management platform to improve man
agement efficiency and quality, and help optimize 
engineering processes. This will reduce the number 
of errors and changes and ultimately lead to cost sav
ings. Because the platform facilitates collaboration 
between teams and disciplines, Bicon will also benefit 
from improved crosssector collaboration and intelli
gent, standardized project management, better soft
ware administration, and an optimized information 
flow. Altogether, this will also improve GMP compli
ance of Bicon’s operations.

A 3D rendition of the Bicon  
integrated pharmaceutical complex 
with a planned area of more than 
824 acres and a total construction 
scale of over 2 million m2

Setting sail for the digital enterprise
Comos has already earned a great deal of praise for its 
engineering data management, virtual reality, equip
ment maintenance management, quality management, 
validation management, and risk assessment manage
ment. This is complemented by excellent support from 
Siemens. “I myself am not a technical expert, but even 
I was able to tell the expertise and capabilities of the 
Siemens team are really impressive,” says Liu. “For 
what we can see at the moment, Comos is exactly what 
we need to consolidate our data and to synchronize 
operations.”

In the meantime, construction of the new complex, 
with an impressive 2 million m2 of floor space, has 
started in earnest, and Bicon plans to begin operations 
at the pharmaceutical facilities by late 2017. “It is 
impossible to tell exactly what the market will be like 
in ten years, but there are some trends that we want 
to address,” says Liu. “We want to move from being 
a pharmaceutical company to new business models 
where we can provide additional services along with 
our products. Personalization is one of those trends, 
and I am certain there will be many new opportunities 
in the coming years. The market is changing rapidly, 
and to me, this is really fascinating.”

 siemens.com/pharma
 chengshuang.zhang@siemens.com

Rethinking pharma

“What we are doing right now is 
rethinking pharma, both in terms 
of business and distribution 
models. We believe that market 
needs will change dramatically. 
Consumers will ask for personalized 
products that are made just for 
one person, and they will be much 
better informed about what they 
want and need as they have ready 
access to information. We have 

to be ready for that and make a shift from mass-
produced to customized products and from isolated 
to interconnected distribution channels. We need to 
utilize the data and insights consumers provide in 
order to be able to anticipate demand – and this is why 
data integration and Industry 4.0 are so important. 
This is how we can obtain the information we need to 
become more agile and responsive on a diversifying 
market.”

Frank Liu, CEO,  
Bicon New Medical Industrial Complex

Bi
co

n

http://siemens.com/magazin
http://www.siemens.com/pharma


In focus

10 siemens.com/magazine/industry | 02.2017

nimal vaccine manufacturer Jinyu Biotech
nology Co., Ltd. (hereinafter referred to as 
Jinyu Bio) has developed a reputation in the 

biopharmaceutical industry for creating products with 
low impure protein, high antigen concentration, and 
minimal side effects. In addition to being the first 
company to successfully develop suspension culture 
technology for animal vaccines, Jinyu Bio has set 
industry standard for vaccines against footandmouth 
disease. At the end of 2015, the company was named 
the No.1 animal vaccine manufacturer in China, and 
is now a leader in the country’s animal protection 
pharmaceutical industry.

Continuous innovation and sensitivity to market 
needs enable Jinyu Bio to seize opportunities during 
times of industry change. Today, against the backdrop 
of China's reform of the supply front and the national 
strategy “Made in China 2025”,  Jinyu Bio is taking 
advantage of the potential Industrie 4.0 offers to the 
pharmaceutical sector. 

Maintaining an edge
Jinyu Bio understands that capitalizing on Industrie 
4.0 will require the help of strategic partners. “Moving 
toward Industrie 4.0 requires collaboration between 
different players,” says Zhang Chongyu, chairman 
and president of Jinyu Bio. “It can never be achieved by 
one company’s efforts alone.” 

Jinyu Bio became the leading animal vaccine man
ufacturer in China thanks to more than a decade of 
hard work. Despite the leading position it currently 
holds in the animal vaccine industry, Jinyu Bio faces 
many questions, one of which is how to maintain its 
competitive edge in the years ahead. 

At the same time, local biopharmaceutical compa
nies still have to close a wide gap with their inter
national counterparts. This has forced Jinyu Bio to 
decide how it will compete on the global market over 
the next decade. In response to these questions, the 
company set out to build a worldclass digital pharma
ceutical factory. With extensive experience in the dig
ital factory field, Siemens was the ideal partner to help 
them accomplish this goal. 

A

The path to 
Industrie 4.0 
In China, an integrated solution 
from Siemens is helping Jinyu   
B io-technology to capitalize on 
digitalization by implementing an 
intelligent manufacturing facility. 
This emphasizes the company’s 
position as China’s leading animal 
vaccine manufacturer and will 
enable Jinyu Bio to expand into 
global markets.
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A new model
In the conventional business model for offering 
 products, a supplier tells the customer what equip
ment, systems, and software are available, and 
what problems it can solve with them before the 
 customer decides whether they will make a purchase. 
However, this method of engagement does not give 
the customer an indepth understanding of how 
to address their issues, nor does it tell them what 
returns/benefits they can expect from implementing 
the new solution offered to them. 

This was precisely Jinyu Bio’s predicament. The 
company was trying to embrace digitalization as this 
is what the change process demanded, but it lacked 
effective and systematic implementation methods. 

In an effort to overcome the limitations of tradi
tional customer/supplier interaction, Siemens adopted 
a new business model – one that featured consulting 
based services and an integrated solution for address
 ing Jinyu Bio’s needs. Siemens held workshops dis
cussing expectations, site surveys, and focus groups 
to fully understand the factory’s status quo at Jinyu 
Bio and analyzed the existing problems in production, 
R&D, marketing, technology, operations, and main
tenance. Siemens then delivered diagnostic and con
sulting reports before offering solutions to address 
Jinyu Bio’s challenges.

Defining roles
Siemens communicated with the customer throughout 
the consulting process. To identify Jinyu Bio’s pain 
points, Siemens appointed an overall planning group 
and six expert teams. 

These Siemens experts worked with Jinyu Bio 
employees at all levels, including its leadership, 
 management, team leaders, and shopfloor operators. 
Approaching Industrie 4.0 from different perspectives, 
Jinuy staff all had similar questions, such as what 
the digital pharmaceutical factory would consist of 
and how their roles should be defined.

To this end, Siemens organized a knowledge 
sharing session with all the employees at Jinyu Bio 
which focused on Industrie 4.0, the latest develop
ments of smart factories and reference cases in var
ious sectors in China. Taking Siemens Industrial 
 Automation Products Ltd., Chengdu (SEWC) and 
Siemens Electronics Works Amberg (EWA) as exam
ples, the elements of a smart factory were demon
strated. Siemens also gave a workshop for people in 
various functions at Jinyu Bio and encouraged them 
to communicate with each other and share their 
ideas and expectations. 

Activities of this kind allowed Siemens not only to 
identify the actual needs of Jinyu Bio employees, but also 
generated enthusiasm for the digital transformation, 
setting the stage for later research and project execution.

Consulting-based 
services

Overall planning 
group,  

6 expert teams
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Identifying issues
After a comprehensive and indepth analysis of the 
Jinyu Bio factory, Siemens identified several fields of 
optimization. 

First and foremost, pieces of equipment were 
 isolated from one another and there was no digital 
data flow. This problem is commonly encountered at 
pharmaceutical companies throughout the process 
industry. Unlike assembly lines deployed in discrete 
industries, medicinal products such as vaccines are 
manufactured in batches, that is, in a pharmaceutical 
factory where all processes and units including con
trollers are independent. This results in information 
silos, along with decentralized roles and responsi
bilities.

Secondly, the products lacked traceability with 
data manually recorded and there were potential data 
compliance risks. Currently, Jinyu Bio relies on paper
work to give production instructions and record pro
duction data, which can cause issues such as missing 
data and records, mistakes, and incomplete data 
retrieval. In the event of a quality problem, it was 
complicated to track down what went wrong. This is 
problematic because pharmaceutical products are 
subject to strict review and approval from relevant 
national regulators, including the China Food and 
Drug Administration (CFDA), which requires 100% 
traceability of the production process. 

In addition, many critical production steps rely 
on the experience of frontline employees. Without 
 systematic data management, important information 
is only known to senior operators but not written 
down. As a result, when personnel changes occur, 
there is often inconsistent knowledge transfer, which 
negatively impacts product quality. 

A customized solution 
After identifying issues and talking with Jinyu Bio 
 personnel, it was determined that the factory’s needs 
could not be met merely by traditional PLCs. So 
Siemens proposed a threetofive year Industrie 4.0 
implementation plan involving a number of hardware 
and software systems.

As part of this plan, Siemens will initially provide 
an integrated automation solution, with Simatic 
S71500 deployed for automation of individual equip
ment and Simatic PCS 7 as the overall process control 
system for production automation. Not only will it 
 utilize industry networks for linking all equipment 
and production lines into a wellconnected factory, 
but Jinyu Bio will also deploy a Manufacturing Exe
cution System (MES) using Simatic IT eBR to enable 
pharmaspecific documentation and release of the 
drugs. A key benefit of Simatic IT eBR is endtoend 
material tracking and control from raw materials all 
the way to the finished product. 

The customized solution will also feature a Siemens 
Comos platform to fully support the factory’s future 
equipment operation and maintenance. With Comos, 
Jinyu Bio can comprehensively manage the progress 
and execution of the project in a transparent manner. 
Siemens will also provide its XHQ Operations Intelli
gence software to collect and manage Jinyu Bio’s pro
duction, operation and maintenance data in a central
ized system. This will include the use of powerful data 
interfaces for interaction with the commonly used 
database and conventional file systems in the market. 

Data is the core of digital factory solutions. Based 
on the software systems to be implemented, Jinyu Bio 
can obtain mass data during the production process. 
Through further analysis, it can also define relation
ships between process parameters and First Pass Yield 
(FPY), thus significantly improving the production 
process and product yield. 

Because this solution covers both management and 
digital improvements, Jinyu Bio accepted the proposed 
solution and signed the contracts for the MES and 
Comos systems. In the coming years, a series of digital 
factory solutions including Simatic PCS 7, XHQ, and 
Siemens Process Analytical Technology (SIPAT) will 
be strategically deployed. 

In-depth analysis

3-to-5 year 
implementation 

plan, MES, 
Simatic IT eBR, ... 
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Defining a blueprint 
Jinyu Bio’s journey to Industrie 4.0 
is also part of Siemens’ deep explora
tion in the pharmaceutical industry. 

“Jinyu Biotechnology is a very important partner of 
Siemens in the pharmaceutical industry,” says Lin Bin, 
executive VP of Siemens Ltd., China and general man
ager of the Process Industries and Drives Division. 
 “Digitalization is key as we strive toward Industrie 4.0 
and “Made in China 2025.” I believe the digital factory 
we are about to build together with Jinyu Biotech
nology will become a model in the pharmaceutical 
industry, and even in process industries, and will 
greatly facilitate the industrial transformation and 
upgrade of Jinyu Biotechnology.”

The blueprint for the digital factory serves as a guide 
for Siemens’ integrated solution design and helps deter
mine the number of digital systems needed to support 
the business process. It also helps Siemens define the 
boundaries of digital systems and determine how cross
team business processes can be smoothly integrated 
with such systems.  

The blueprint also maps out vertical integration 
from the shopfloor to management and horizontal inte
gration from suppliers to customers. The overall plan
ning and phased implementation enables Jinyu Bio to 
achieve Industrie 4.0 in a highly coordinated way. 

“Technology drives production and lean manufac
turing ensures product quality," says Zhang Chongyu. 

“The digital factory will help shape an intelligent manu
facturing system. It will not only allow our company 
to take lead on the path to realize Industrie 4.0 and 
become a model in carrying out international standards 
in the industry, but also facilicate the upgrade and trans   
formation of domestic biopharmaceutical industry.” 

Setting the trend
As regulators worldwide attach more importance to 
data integrity in the pharmaceutical industry, digita
lization has increasingly become a major concern and 
a necessary step for Chinese pharmaceutical compa
nies to transform and upgrade their enterprises. The 
exper tise of Siemens in the fields of automation, digi
talization, and intelligence will play a critical role in 
helping Jinyu Bio achieve this. 

Zhang Chongyu says: “Following the proposition 
of an innovationinspired future, Jinyu Biotechnology 
will leverage Siemens’ technical expertise to build a 
digital factory and intelligent manufacturing system. 
While better catering to customer requirements, this 
will best position us to set the trend in digitalization 
in the pharmaceutical industry.”

Vertical and 
horizontal 

integration

Best position for 
digitalization 
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A prescription  
for progress

s China’s middle class has 
grown, so has demand for 
highquality healthcare. 

Pharmaceutical manufacturers are 
under constant pressure to upgrade 
their processes to respond with 
increased efficiency and improved 
product quality. One of these 
 enterprises, Hualan Biological 
Engineering, is a leading producer 
of vaccines and blood plasma. 
Now listed on the Shenzhen Stock 
Exchange and featured among 
Forbes Asia’s “Best Under a Billion” 
companies, Hualan understands 
the vital need to innovate as a 
market leader. At its plant in 
 Xingxiang, Hualan launched a 
new project of commercial mAb 

When Chinese pharmaceutical supplier 
Hualan wanted to create a cutting-edge bio-
pharmaceutical production line for monoclonal 
antibodies (mAb) products, it needed an 
intelligent manufac-turing system to optimize 
complex batch processes and manage costs.

drug production – a step into the 
future as Pan Rouwen, Deputy Gen
eral Manager of Hualan, says. She 
additionally explains: “All Chinese 
pharmaceutical companies are 
upgrading their technology and 
building for the future. However, 
we don’t want to just duplicate what 
our competitors are doing – we 
want to push our own boundaries.”

Safety first
The manufacturing process for 
mAb is highly complex with many 
complicated techniques and also 
requires centralized management 
of each “ingredient” in the drug 
formula. To safeguard product 
quality and to comply with strin
gent quality standards, Hualan 
needed an automated solution 
that optimized the batch produc
tion process and would avoid any 
human error. Hualan selected 
Siemens Simatic PCS 7 and Simatic 
Batch process optimization soft
ware to facilitate the monitoring of 
product quality and allow Austar 
Lifesciences to be the systems inte
grator for its strategic initiative. 

As Rouwen says, “In our industry, 
quality is of the highest priority. 
Any tiny problem occurring in R&D 
or production could ruin the fin
ished product. With Siemens we 
feel safe that we have control of the 
quality of our batch production of 
mAb.” 

A

Austar Lifescience Limited
The Austar Lifescience Group was founded in 
1991 and has its headquarters in Beijing, China. 
The company is primarily engaged in the provi-
sion of high-end integrated engineering solu-
tions to leading pharmaceutical manufacturers 
and research institutes in China. Austar’s port-
folio covers liquid and bioprocess systems, 
clean room and automation control and moni-
toring systems, powder and solid systems, and 
good manufacturing practice (GMP) compliance 
services.  The company also assists customers in 
key phases of the pharmaceutical engineering 
product lifecycle.
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Pharmaceutical industry

A prescription  
for progress

Hualan’s “intelligent pharmacy” production line can switch rapidly 
between mAb formulas and acclerate production to meet market demand

Rapid product changeovers
With Simatic Batch, Hualan can 
conduct realtime monitoring and 
analyze product quality at every 
stage. This helps to maintain con
sistent quality across batches and 
safeguard the health of end users. 
Another key benefit of Simatic 
Batch is its flexibility. Hualan can 
accelerate production to increase 
its profits, while Simatic PCS 7’s 
modularity allows it to rapidly 
switch between mAb formulas 
with high precision.

Siemens (China) Pharmaceutical 
Industry Key Account Manager, 
Xiang Hongtao, says, “Simatic 
Batch has simplified the compli
cated biopharmaceutical industry 

by enabling flexibility, efficiency, 
and cost optimization. This is defi
nitely a milestone for Siemens 
China and the future of pharma
ceuticals manufacturing.”

Thanks to the Hualan project, 
Siemens has another Simatic PCS 7 
and Simatic Batch success story  
to share with China’s biopharma
ceutical technology industry. It is 
predicted that many will follow suit 
and adopt Simatic Batch to opti
mize their complex production pro
cesses and enhance product quality 
for better market opportunities.

According to Rouwen, “Our 
target is to lead the whole market 
of mAb products and to export 
these products to the world.  
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Advantages of  
Simatic Batch 
◾  Real-time monitoring and  
quality analysis
◾  Consistent product quality 
across batches
◾  Improved product stability  
and reliability
◾  Elimination of human errors 
from complex processes
◾  Production can be accelerated 
to meet spikes in demand
◾  Formulas can be rapidly 
switched with PCS 7

To reach this target we need the 
most advanced technology. If we 
take the next step into the digital 
world we need partners like 
Siemens.”

http://siemens.com/magazin
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A blueprint  
for the future of steel 
Baowu is working on a concept for a trans-
parent digital plant that is highly integrated 
and technology-driven. In the “Baowu and 
Siemens Go to Industrie 4.0” (BSG2I4.0) 
 project, the two companies are following 
a joint “Learn & Earn” approach to expand 
their competencies and develop a global 
strategy.
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ou need an iron resolution 
and nerves of steel in today’s 
highly volatile and competi

tive iron and steel markets. Faced 
with overcapacities and declining 
margins, ever stricter legislation 
regarding energy efficiency and 
environmental protection, and 

rising costs for resources, iron and 
steel producers are intent on stream

lining operations and achieving 
higher productivity as well as better 

performance in terms of cost and 
quality. On the other hand, demand con

tinues to increase for highstrength and 
lightweight metals. Metal production facilities 

need to increase flexibility to handle larger 
product portfolios efficiently while adapting more 
quickly to changing market and customer require
ments – a trend which automatically leads to 
smaller batches. 

Targeting intelligent manufacturing
One company that is taking a strategic approach 
to meeting these challenges is the world’s  second 
largest iron and steel company, Shanghaibased 
Baowu Steel Group Corporation Limited. When 
 Baosteel Group and the Wuhan Iron and Steel 
 Corporation announced the merger of their 

Steel smart

Y

Together with Siemens, China’s Baowu Group is promoting 
its “China Manufacturing 2025” initiative for smarter and 
greener iron and steel production for their so-called “urban 
steel” plant very close to Shanghai City.
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Industrial solution

Intelligent Manufacturing 2025
◾  A roadmap for highly automated iron and steel production
◾   Baowu and Siemens are working on a Chinese standard 

for intelligent manufacturing
◾  15 applications are being assessed in the pilot phase
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 companies in late 2016, not only had 
they combined their production capacity 
and expertise, they also joined forces 
to pursue one of the most ambitious 
projects in the Chinese iron and steel 
industry – transforming traditionally 
labor and resourceintensive produc
tion into smarter, greener, and cleaner 
industry practices.

The project was launched in 2015 
when the former Baosteel Group 
announced its blueprint for intelligent 
manufacturing in iron and steel produc
tion. The key objectives of the project 
are to create greater plant and process 
visibility through a higher level of auto
mation, integrate and connect the var
ious production systems, implement an 
infrastructure for obtaining realtime, 
dynamic information to improve pro
duction performance, and ensure data 
consistency and accessibility along the 
entire value chain. All this will help 
Baowu improve production efficiency, 
increase production flexibility, and 
make better and more sustainable use 
of resources.

Strategic cooperation
In collaboration with Siemens, Baowu 
is focusing on enhancing energy effi
ciency, improving quality, and achieving 
greater productivity. The two companies 
have formed a strategic partnership to 
jointly develop suitable systems and 
technologies required for creating a dig
ital steel plant, and upgrading processes 
and equipment for automated operation. 
This collaboration is widely recognized 
as a best practice model combining 
 Germany’s Industrie 4.0 strategy with 
the “China Manufacturing 2025” initia
tive, and is a benchmark in intelligent 
manufacturing in China’s iron and steel 
industry.

Baowu and Siemens have deployed 
a team of dedicated specialists in their 

“Baowu and Siemens Go to Industrie 4.0” 
(BSG2I4.0) team to  drive more than 15 
joint developing groups meeting the 
 criteria of innovation, repeatability, and 
profitability. The two companies are 

also working on a pilot project named 
“1580 HSM Digital Plant,”, which also 
reflects the Siemens digital concept 
to go from integrated engineering to 
integrated maintenance in metals. 

Potential collaboration topics
Baowu and Siemens will develop colla
boration in many fields of technology, 
including visualization, digitalization 
and simulation, reducing energy con
sumption at the workshop level, equip
ment monitoring and diagnostics, 
sensor and detector technology, intel
ligent manufacturing operations man
agement, big data in industry, industry 
information structure, and security, 
all of which is based on Industrie 4.0 
principles.

The road ahead
Only a year into the project and despite 
the numerous areas it covers, good 
progress has been made, and the joint 
project team is already working on the 
first preliminary feasibility studies for 
the five topics selected for implementa
tion. In the longer term, Baowu wants 
to tackle the issues associated with 
full valuechain integration, including 
intelligent equipment, intelligent plant, 
intelligent connectivity, and the IT foun
dation. Siemens is contributing its vast 
industry expertise to this project as well. 
Based on the success of initial work or 
pilot projects, both parties will continue 
to promote intelligent manufacturing 
at Baowu production facilities in Shang
 hai, Zhanjiang, Wuhan, and Meishan 
through several collaborations, includ
 ing the strengthening of talent develop
ment for intelligent manufacturing. 
With this collaboration, Baowu and 
Siemens will make an important contri
bution to developing an Industrie 4.0 
standard for China’s iron and steel 
industry as well as exploring innovative 
and sustainable business models for 
other industries.

 siemens.com/digitalplant
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Sedin designed and tested the factory virtually, saving time and eliminating risk  
of a chemical leak due to a design fault

ne of the most noteworthy trends for the 
future of manufacturing is making custom
ized products using intelligent manufacturing 

concepts. However, the complexity and longterm 
investments typical of raw materials extraction and 
processing has, until now, made flexible production 
in the process industries appear to be feasible only 
in the distant future. But when Sedin Engineering, 
China’s largest technology supplier to the coal 
industry, needed to design a new crushedcoal pres
surized gasification reactor for Henan Yima Coal, 
the company was not willing to settle for a standard 
model. Instead, it wanted to develop a factory har
nessing intelligent manufacturing principles to 
improve efficiency, reduce pollution, and drive costs 
down.

Most advanced in the world
Sedin partnered with Siemens to develop an ambi
tious “Integrated Engineering to Integrated Operation” 
solution. Siemens supplied its Comos engineering 
software along with the Walkinside virtualreality 
platform, the Simatic PCS 7 control system, Simit 

King of coal
Is it possible to digitalize raw materials manufacturing?  
Sedin Engineering was determined to answer this question as 
it created a blueprint for the future of China’s coal industry.

O  process simulation system, and the XHQ operation 
intelligent software to help create the world’s most 
comprehensive and advanced system for the process 
industry. With Comos, Sedin was able to fully inte
grate the engineering processes, resulting in an end
toend factory design. The level of detail and amount 
of data Comos provided allowed Sedin to increase 
design efficiency by 20%. Moreover, the engineers 
were also able to use the design data directly for engi
neering the corresponding process control solution, 
eliminating the timeconsuming manual data han
dling that was previously needed. Bidirectional data 
exchange between Comos and PCS 7 helps to ensure 
that design data and automation system always 
remain consistent. This integrated engineering 
approach helped reduce system configuration time 
by onefourth.

The ability to create and work with a digital twin 
of the plant using Siemens products and solutions 
also facilitated commissioning. With Simit simulation 
software, the engineering team at Sedin was able to 
perform a virtual commissioning of the solution early 
on, reducing risks and streamlining installation and 
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startup. Simit also supports operator training, as the 
system can be used for workshops before and during 
commissioning, ensuring operator acceptance and 
safe operation of the plant and systems. Additionally, 
the virtualreality platform Comos Walkinside pro
vides a 3D model of the plant for virtual operator 
training and virtual emergency drills. Integrating 
engineering and operation will also pay off in the 
longer term: Comos and Simatic PCS 7 have the ability 
to share information on plant design and status in a 
single database that will always reflect the asis state 
of the plant, helping achieve substantial improvement 
in maintenance efficiency.

Effectively supporting plant management
Last but not least, in the near future Sedin will be 
able to track the status of various gasifiers as well as 
monitor, analyze, and improve their performance 
independent of their location. This ability is provided 
by the XHQ intelligent operation platform that aggre
gates data from many different sources and enables 
indepth reviews and analyses based on a solid base 
of operational and business data, which in turn helps 
plant managers make informed decisions on how to 
optimize the gasification process. As a result, the 
 general manager of Sedin, Zhang Qinggeng, is very 
pleased with the results of the project: “Our goal is 
to help our customers to further increase engineering 
and operation efficiency, reduce operation costs, 
and improve product quality. Forging a strategic 
 cooperation with Siemens is the first step we have 
taken toward achieving those objectives.”
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In the central control room single-screen displays were replaced by dual vertical displays showing more process graphics
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hen it comes to digitali
zation and intelligent 
 manufacturing, China’s oil 

refining and chemicals industries 
often have to address the funda
mental issues of data availability 
and consistency. Implementing 
digital services and the required 
infrastructure is a key prerequisite 
for digital plant operations – 
including data generated by the 
main contractors of the process 
automation systems and engineer 
 ing companies. Even plants that 
are considered stateoftheart will 
often lack the type of data integra

A global strategy

tion that forms the basis of intelli
gent manufacturing.

Completing the digital transfor
mation involves many disciplines 

– from engineering and design, 
to automation, IT and lifecycle 
management. One approach to the 
complex topic of adopting digita
lization lies in combining expert 
knowledge from several companies 
for a bestinclass solution. This 
strategy was also the motivation 
behind the strategic collaboration 
between Sinopec and Siemens offi
cially launched in 2016 to promote 
Industrie 4.0 in the petrochemicals 

Sinopec and Siemens have signed a strategic global partnership 
agreement to jointly explore and implement Industrie 4.0 solutions 
in the process industry. Together the two companies are seeking 
to increase efficiency in engineering and operations, reduce 
operating costs, and improve product quality.

W industry. While Sinopec is an 
expert in petrochemicals produc
tion and process engineering, 
Siemens brings extensive knowl
edge in automation technology 
and digitalization into the partner
ship. Siemens will support Sinopec 
with an integrated engineering 
and operation platform including 
its Simatic PCS 7 process control 
system and Simit process simula
tion system, Comos Walkinside and 
the Comos engineering and equip
ment operation and maintenance 
management platform, as well as 
the Simatic IT manufacturing exe
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cution system and the XHQ opera
tion intelligence and optimization 
software. Additionally, Sinopec and 
Siemens will work together on the 
development of technologies and 
solutions.

Refining refineries
One of the first projects within the 
strategic partnership is an inte
grated intelligent operating control 
system for one of Sinopec’s lubri
cant production plants, and several 
other facilities are currently being 

PCS 7 facilitates the early detection 
of equipment damage and abnormal 
situations. This preventive main
tenance approach helps Sinopec 
reduce maintenance costs and avoid 
risks as well as unplanned facility 
downtime.

Headed for overseas development
But the collaboration is not limited 
to only improving Sinopec’s per
formance in its home market. 
 Following the strategic global part
nership agreement, in early 2017 
Sinopec Engineering and Siemens 
also announced an agreement on 
overseas project procurement 
 service commitment as they join 
forces in global refining and chem
ical engineering. Siemens will 
 collaborate with the Sinopec Engi
neering Group and its subsidiaries 
on various levels, including engi
neering consulting services and 
solutions for automation and 
drives, power generation, trans
mission, and distribution, as well 
as smart energy management 
products and services. This agree
ment strengthens collaboration 
between the two companies even 
further and will be vital in keeping 
both Sinopec Engineering and 
Siemens at the forefront of the 
global refinery and chemical engi
neering market.

 siemens.com/chemicals
 xin.feng@siemens.com

evaluated for adoption of addi
tional digitalization projects, 
including the Qingdao refinery. 
There, Siemens has already collab
orated with Sinopec for over ten 
years – starting with one of the 
largest Simatic PCS 7 installations 
in the refining industry in 2006. 
This system was operating 
smoothly, but in 2015, the plant 
operator wanted to upgrade the 
level of data integration. The con
trol system was therefore updated 
to the latest V8.1 version of Simatic 
PCS 7 in order to establish an 
integrated, uniform architecture 
for data integration and communi
cation. At the same time, Siemens 
also implemented a defensein
depth industrial security solution 
to provide more robust system pro
tection against potential threats 
and attacks from outside – a project 
that is still regarded highly in 
 Qingdao for the effectiveness and 
efficiency with which it was exe
cuted. 

Siemens also worked with 
 Sinopec to improve its operations 
by applying advanced control 
methods using modelpredictive 
control in the sulfur recovery unit, 
helping cut fuel gas consumption 
there and also helping streamline 
asset management and alarm 
 handling. The results have been 
impressive: Daily alarm volume has 
been cut by 80% and the improved 
condition monitoring provided by 

The Sinopec Qingdao Refinery began operations in 2008
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The method of choice

he olefins ethylene and pro
pylene are two of the most 
widely produced chemicals 

in the world and serve as input 
compounds in a number of poly
mers and emulsifiers. Crude oil 
was often used as a raw material 
in their production; however, in 
recent years, unstable oil prices 
along with the growing use of 
 natural gas and coal as raw mate
rial sources have driven produc
tion from methanol, especially in 
China. 

In order to achieve optimal pro
cess yields in MTO plants, the use 
of gas chromatography is required 
to monitor trace amounts of com
ponents in process fluid including 
CO, CO2, H2, and various hydrocar
bons at various measuring points. 
Selecting the proper gas chroma
tographs for this purpose and cor
responding treatment processes 
requires considerable application 
knowledge and expertise. The team 
in the Siemens Process Industries 
and Drives/Process Analytics Divi
sion in China, headed by Liu Xiao, 
has been a valued partner of the 
MTO industry for many years. With 
more than ten major projects under 
their belts, the team, together with 
proven gas chromatography tech
nology from Siemens, has emerged 
as a leader in the Chinese MTO 
sector. 

Overcoming challenges
The Siemens Process Analytics 
team’s current MTO project is a 
combined production complex 

In China, a new way of producing ethylene and propylene is 
through the large-scale conversion of methanol. Gas chromatography 
technology from Siemens, installed in specially constructed methanol-
to-olefin (MTO) plants, is often selected as the method of choice.

being erected in the eastern 
 Chinese province of Jiangsu. Con
struction of the complex began 
in November 2012, and today the 
operator, Fund Energy Investment 
Holding, is in operation.

In addition to an MTO plant with 
a maximum annual capacity of 330 
kilotons per annum, the complex 
consists of an olefin conversion unit 
(90,000 tons/year) and a plant for 
the production of polypropylene 
(300,000 tons/year). More than 40 
Maxum II gas chromatographs and 
seven sets of analyzer houses are 
used to monitor the complex pro
cesses and rapidly detect any con
centrations of hydrocarbons. 

Qian Zang, the Siemens sales 
 representative for chemical and 
 petrochemical analytic projects  
in eastern China, knows the chal
lenges his customers face, as well 
as the benefits they gain from using 
Siemens process gas chromato
graphs. “There are many critical 
components in MTO reactors which 
need to be monitored. Our cus
tomers appreciate the variety of 
applications which Maxum II offers 
them. Complex analytic tasks can 
be split into simpler parallel mea
surements in one device – without 
wasting time. In Changzhou, for 
instance, flame ionization (FID) and 
thermal conductivity (TCD) detec
tors are combined. These detectors 
dispense with valves thanks to live 
column switching via electronic 
pressure controllers. Our customers 
can thus achieve better longterm 
stability and more reliability.” 

T

“ Complex 
analytic tasks 
can be split into 
simpler parallel 
measurements 
in one device – 
without wasting 
time.”
Qian Zang,
Siemens sales representative  
for chemical and petrochemical analytic 
projects in eastern China
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Lower costs and greater flexibility
At the Changzhou site, four 
Maxum II chromatograph units 
are equipped with modular ovens. 
They analyze components such as 
ethylene, methane, and hydrogen, 
and provide longterm stability 
at low installation and operating 
costs while minimizing mainte
nance. The flexibility of the Maxum 
II equipment convinced the end 
customer as well as the EPC, in 
this case the Sinopec Guangzhou 

In MTO reactors are critical measurement points.  
At the Changzhou site more than 40 Maxum II gas 
chromatographs monitor the complex processes 
and quickly detect traces of hydrocarbons 

Engineering Co., to proceed with 
installation. A combination of 
wideranging functional modules 
and oven variants makes it pos
sible for a single device to cover 
a wide analytic spectrum. At the 
same time, replacement and ware
housing costs are kept to a min
imum, as is the need for training. 

These technical benefits, together 
with decades of process knowhow, 
and analytical knowledge, have 
allowed the Siemens process ana

lytics team to once again make a 
positive impact and highlight the 
excellent reputation of Siemens 
process analytics in the Chinese 
market with another successful 
MTO megaproject.
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Digitalizing  
dairy operations
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n a clean and brightly lit 
quality control lab outside 
the Inner Mongolian capital 

of Hohhot, China, Huiping Zhang, 
a quality control expert at Mengniu, 
checks test samples using the com
pany’s Laboratory Information 
Management System (LIMS).

A conglomerate producing over 
400 dairy products for more than 
70 million customers in China and 
abroad, Mengniu is in the midst 
of a digital revolution. The dairy 
products giant is building intelli
gent factories and paving the way 
for a “Dairy Industry 4.0” in China. 
And Zhang is excited to be part of 
it. “At Mengniu, quality control has 
undergone radical changes,” she 
says.

Growing pains
Food safety and quality control are   
the key factors for dairy producers. 
A container of milk passes through 
35 vital production steps and 105 
sections of testing ring before 
reach ing consumers. In the com
pany’s early years, Zhang and her 
colleagues used written records for 
all test results, calculated formulas, 
and entered and summarized most 
test data by hand. 

As the Mengnui company grew, 
inspectors had to process an ever
growing mountain of data. Aware 
of the need to upgrade, and wanting 
to take advantage of the opportu
nity to modernize its production 
methods, Mengnui determined to 
enter cooperation with Siemens 
to seek for innovation. The result: 
a twofold software and hardware 
solution combining the Laboratory 
Information Management System 
(LIMS) with Totally Integrated 
Automation (TIA) solutions.

The secret ingredient: data
Mengniu began implementing 
an LIMS solution on the Siemens 
Simatic IT Unilab platform in 2013. 
It developed a scientific test plan 
with systematic sampling points, 
sample sizes, testing frequencies, 
and test instruments to minimize 
deviations from manual sched
uling. Test data is automatically 
collected and transmitted to the 
LIMS for calculation; at the same 
time the LIMS also determines if 
results are compliant with national 
standards. “Mengniu is the first 
dairy producer in China to imple
ment information management of 
quality control, which, combined 
with our ERP system, enables auto
mated management of production 
processes,” says Song Xiaodong, 
Head of Quality Safety Manage
ment System at Mengniu. 

Since the LIMS went live in 
2015, testing times have been 
reduced by 10% to 25% and effi
ciency increased by more than 
15%. Mengniu can now trace 
quality problems to any step, from  
receiving or pre processing, all 
the way to the exact location in 
the warehouse.

Intelligent automated operation
Mengniu has also implemented 
Totally Integrated Automation (TIA) 
solutions from Siemens in all of its 
factories. Siemens programmable 
logic controllers (PLCs) regulate 
fluid temperature and pressure 
during preprocessing and Siemens 
flowmeters measure pure and soft 
water flow in filling and sterilizing 
machines and boiler rooms. 1LG0 
motors and other PLCs monitor the 
positioning of filling boxes, liquid 
flow, and filling levels.

The company’s warehouse in 
Hohhot is fully automated. In the 
warehouse, PLCs control the con
veyor belt and transmit signals to 
robot palletizers to ensure that 
containerized products are stacked 
neatly and efficiently. Next to the 
warehouse, PLCs ensure delivery 
vehicles stay a safe distance from 
each other to avoid collisions.

When the LIMS finishes testing 
a batch, results are passed on to 
the ERP system and transmitted to 
the PLC via the warehouse manage
ment system. The PLC can then 
command the stackers and delivery 
trucks and vans to deliver the 
 products from the warehouse.

The road to “Dairy Industry 4.0”
The good wish of “Industry 4.0” 
is profoundly influencing every 
industry. Mengniu has developed 
the concept of “Dairy Industry 4.0”, 
which is leading the industrial 
development trend.

Mengniu hopes that its factory 
can realize a connection of five 
major systems, including Product 
Lifecycle Management (PLM), 
Enterprise Resource Planning 
(ERP), Manufacturing Execution 
System (MES), production auto
mation and logistics automation. 
In this way, consumers can know 
all the information about products 
via Internet before they receive 
their customized dairy products 
through efficient logistics system.

This scene may become a reality 
soon from an impossible dream. 
Mengniu and Siemens are jointly 
striding forward the path to future 
digital factory. 

I

 siemens.com.cn/stories?culture=en-US
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A digital revolution is causing significant changes in China’s dairy 
industry. The China Mengniu Dairy Company Limited is leading the 
way in this transformation by rolling out quality control information 
management and enterprise resource planning (ERP) systems at  
36 labs and facilities throughout the country.
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ate September is harvest 
season and the busiest time 
in the Longshan vineyards 

in Yantai, Shandong, China. Grape 
pickers are spread out across the 
1,270 hectares of land, filling 
their 20kilo baskets, some up to 
six times a day. Drivers deliver 
the grapes from morning until 
2 o’clock the next morning. 

The Longshan vineyards are 
run by the Great Wall Wine Yantai 
Winery, a division of the China Oil 

Technology  
meets tradition

and Food Import and Export Corpo
ration (COFCO). As China’s largest 
winemaker, Yantai produces 50,000 
tons of red and white wine a year 
and sells its products all over the 
world.

Overseeing the vineyard’s 
 op er ations is Zefu Li, chief engi
neer at Yantai. Li is excited about 
the “Whole Industrial Chain Infor
mation System of Wine” that the 
company implemented. At its core 
is the Simatic IT manufacturing 

Great Wall Wine Yantai Co Ltd., one of the largest wineries in China, is 
combining the age-old art of winemaking with 21st-century technology  
to overhaul every step in its winemaking process in order to ensure it 
consistently produces wine of the highest quality. 

execution system (MES). “With the 
help of Siemens digital technolo
gies,” says Li, “we have standard
ized the overall production process 
management.” This step brings  
Yantai’s vision for enhancing the  
winemaking process from the soil to  
the bottle one step closer to reality.

The art and science of wine
Winemaking is a delicate and 
 complex task. The quality of wine 
depends on the quality of grapes, 

L

Great Wall Wine enjoys a global reputation, with products sold all over the world
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which, in turn, depends on the 
weather, water, soil, geographic 
dis   tribution, and even on the 
 grower’s habits. Pressing, fermen
tation, ageing, conversion, racking, 
testing, and bottling all involve 
complex (and sometimes custom
ized) production processes. 

Yantai does not leave the art of 
winemaking to chance. In addition 
to the MES, the company installed 
meteorological stations built by 
Siemens to collect data on soil 
nutrients and moisture. Field tech
nicians use an app developed by 
Siemens to record the amount of 
pesticide the vineyard receives. 
Jianbo Liu, Head of the IT depart
ment at Yantai Winery, explains 

“the data allows us to make infor med 
decisions about how to tend our 
vines in response to weather 
changes and pests. We can get 
a better grape harvest instead 
of relying solely on experience.”

More changes lie in store for 
Yantai. With the automatic upload

Key information about soil nutrients, moisture, temperature and 
pesticide is collected and uploaded onto the MES system. With 
the help of Siemens’ MES system, winemaking at the Yantai Winery 
has become more transparent and highly efficient from a single 
grape all the way to the wine barrel

 ing of entries, the MES system can 
detect deviations on the field and 
send out alarms to help prevent 
crop damage. Realtime production 
data can be collected and com 
pared with existing data to provide 
workers with clear stepbystep 
instructions. 

Higher quality with fewer errors
Rather than recording data by 
hand and passing it down the pro
duction line, operators now scan 
bar codes on tanks and upload the 
information to the MES. “Operators 
do not need to go back and forth 
when they transfer the production 
order and data,” explains Li. “Data 
flows along the entire production 
chain and carries all the necessary 
information with it.”  

From fermentation to ageing 
to racking – grapes go through at 
least ten steps before they become 
wine. Down the road, the MES sys
tem will make it possible to check 
which employee used which tank 

for a specific step. “All that data 
gives us an accurate picture of the 
entire vineyard,” says Liu.

The future of viticulture
The winery expects to use more 
auto mation equipment in order to 
improve efficiency in the future. 
It is also working with Siemens 
to develop a consumer app. Cus
tomers will have access to infor
mation about grapes, fields, pro
duc tion methods, and types of oak 
barrels to better under stand the 
wine and gain even more insight 
on the Yantai winery.

Li says “It’s becoming a must for 
the wine industry to have a trace
able industrial chain.” In keeping 
with its reputation as a benchmark 
in the Chinese wine industry, Yantai 
has gone above and beyond by 
forging a path toward a promising 
and enticing future in viticulture.

 siemens.com.cn/stories?culture=en-US
 lei.qu@siemens.com

“ The data allows us to make 
informed decisions about how  
to tend our vines in response 
to weather changes and pests.”

Jianbo Liu, Head of the IT department at Yantai Winery
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or too long, sewage has been 
accepted as the price for 
industrial development. But 

reducing pollution is fast changing 
from an ethical concern to a matter 
of environmental urgency.

China’s construction boom has 
led to the creation of a vast network 
of sewage pipes and treatment 
plants for minimizing environ
mental damage. But the methods 
used are often far from satisfactory. 
Landfill sites emit huge amounts of 

Smart sewage treatment

methane and carbon dioxide, while 
incinerators give off sulfur dioxide, 
hydrochloric acid, and heavy metal 
ash. If China wants to keep sec
ondary pollution from reaching 
critical levels, implementing pio
neering sewage recycling tech
niques will be of key importance.

Clean-up time
At its newly built treatment facility 
at Gaobeidian, the Beijing Drainage 
Construction Company (BJDC) was 

A Beijing construction company needed to find an environmentally 
friendly way to treat one million tons of sewage. The pioneering 
recycling system equipped with Siemens process instruments  
has set the standard for Chinese industry in the years to come. 

F

Gaobeidian 
Sewage Treatment 
Factory
◾  Generating electricity from 
methane as well as creating  
bio fertilizer, and construction 
materials
◾  Thermal hydrolysis and steam 
explosion technology by Cambi
◾  Robust, cost-effective mea-
surement equipment installed 
by Siemens 

     The Gaobeidian plant  
      was processing

one million tons
      of sewage every day
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The microprocessor-based transmitters of the Sitrans F M Mag family are truly robust, 
suitable for all-around applications and ensure high measuring accuracy
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processing a million tons of sewage 
every day. To reduce secondary 
 pol lu  tion, BJDC wanted to utilize 
cutting edge recycling technology 
developed by the Norwegian Cambi 
company.

Cambi is a global leader in 
the use of thermal hydrolysis and 
steam explosion for recycling waste 
into reusable byproducts. BJDC 
decided to install the Cambi tech
nology together with Siemens’  
electromagnetic flowmeter from 
the Sitrans F M family, Sitrans 
TS500 temperature transmitter, 
LUT400 ultrasonic level gauge, 
and other precision measuring 
instruments. The combined solu
tion would enable BJDC to deliver 
continuous improvements within 
its recycling processes. 

Success in stages
The design of the project was  com    
pleted overseas by Cambi. Prior  
to its installation, BJDC was con
cerned that Siemens would struggle 
with installing its process instru
ments together with Cambi's 
remotely designed system in the 
realworld recycling plant. How
ever, the modular design of the 
Sitrans F M flowmeter ensured that 
Siemens engineers could install it 
in segments while taking onsite 
conditions into consideration.

Another concern was whether 
the corrosive atmosphere would 
threaten the reliability and accu
racy of Siemens instrumentation. 
However, Siemens technology is 
designed for longterm use in harsh 
environments and a product like 
the LUT400 ultrasonic level con
troller has a long service life of over 
ten years and is precise down to 
one millimeter. The plugin design 
of the level transmitter Sitrans 
F  M  MAG is microprocessorbased. 
Future upgrades can be carried out 
without replacing the unit and thus 
keeps hardware costs down.

“In highly corrosive environ
ments, Siemens uses anticorrosion 
PU external shells,” says Siemens 
Project Manager Liu Bin. “This 
material is resistant to corrosion 
and oxidation and is resistant to 
highly corrosive elements such as 
hydrogen sulfide found in sewage.”

A cleaner future
The success of the project provides 
a solid foundation for future 
 collaboration between BJDC and 
Siemens. BJDC was impressed by 
the professionalism of the Siemens 
engineering team and how the  
equipment supplied by Siemens 
performed.

BJDC’s recycling plant now cre
ates a host of reusable byproducts, 
including electricity from the 

     The Gaobeidian plant  
      was processing

one million tons
      of sewage every day

methane gas, biological fertilizer, 
and construction materials. At the 
same time the company has set an 
example for Chinese industry to 
follow in how to complete the tran
sition from waste management to 
waste recycling for a greener, more 
sustainable future.
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Ongoing urbanization in China has also brought 
increasing levels of sewage requiring successful 
processing. Simatic PCS 7 helped the city of Tianjin 
utilize advanced water purification technologies 
in meeting tough environmental standards for 
wastewater treatment. 
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Turning sewage  
into pure water
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ianjin City has a population of roughly 15 mil
lion and is located some 120 km southeast of 
Peking. Like other Chinese cities, Tianjin is faced 

with strict Chinese legislation enforcing effective envi
ronmental protection. This also includes specific mea
sures for treating the tremendous amount of waste
water from private households, offices, and industrial 
sites across all the city districts.

More stringent requirements for wastewater quality 
as well as constantly rising sewage output caused the 
city to build a completely new sewage treatment plant. 
Located in the Tianjin Jinnan District, the Jin Gu sewage 
treatment plant has a capacity of 650,000 m³ per day. 
It complements the already existing plants and helps 
provide central Tianjin City with sufficient capacity for 
handling the wastewater of its growing population. 

Compliance with more rigorous standards
As early as 2015, Tianjin developed a mandatory local 
standard focusing on a 10% reduction of CO2 emis
sions (amount of organic pollution in the water) and 
an 18% reduction of ammonia emissions. With the 
help of the new plant, the city’s wastewater quality 
will increase considerably and meet the highest 
class A level of the pollution discharge standard. 
The Simatic PCS 7 process control system is a crucial 
part of the plant and guarantees reliable control of 
the complex water treatment process.

Using Profibus DP and Profibus PA technology 
and a specific optimization design, PCS 7 integrates 
a  distributed fieldbus into the process control system, 
supports redundancy and security architecture, and 
also provides comprehensive redundancy modes, 
including several levels of distributed I/O systems, 
Profibus networking, a CPU 410 controller, OS server, 
and a fiberoptic ring network structure.

A sophisticated multi-stage process
Water purification is carried out in three stages, using 
an efficient sedimentation tank, followed by a deepbed 
filter, and finally ozone enrichment. After UV disinfec
tion, the purified water is treated in a sludge thickening 
and dewatering system before being conveyed to a 
sludge treatment plant. The implemented Simatic PCS 7 
control system comprises seven field area subcontrol 
stations and creates a unified environment for data 
management, communication, programming, and con
figuration. At the same time it also allows continuous 
monitoring of various process parameters and central 
control of all systems involved in automatic operation 
of the entire purification process.

The utmost in process reliability
The sewage system has a continuous inflow of waste
water that never stops and requires continuous treat
ment to return purified water to the natural water 
cycle. One of the requirements for the Jin Gu sewage 
treatment plant was therefore reliable operation 
under all conditions. The solution features a dual 
redundant hot backup system for all the PLCs of the 

seven subcontrol stations. This means both the live 
system and the backup system run in parallel. As long 
as the process data measured by both systems matches, 
the overall process control will assume operation is 
normal. As soon as any deviation is detected, an alarm 
condition is triggered. 

Jia Jinzhao, Director of Water Industry at Siemens 
Process Industries and Drives Group, is absolutely cer
tain about the system’s reliability: “Using ProfibusDP 
and PA technology and a specific optimization design, 
PCS 7 integrates distributed fieldbus instrumentation 
with a special security architecture. "The highly redun
dant fiberoptic Profibus network structure includes 
several levels of distributed IOs in combination with 
a 410 controller and an OS server. This ensures a high 
degree of reliability and availability.”

 The hardware components used throughout the 
plant are another issue. They need to ensure reliable, 

longterm operations even under the adverse oper
ating conditions of a sewage treatment plant. Installa
tion, materials, and power supply need to withstand 
greater levels of corrosion due to the aggressive pro
cess media occurring in sewage. There is even a need 
for explosionproof products in hazardous areas with 
a potentially explosive atmosphere. 

“Simatic PCS 7 meets the highest customer require
ments as it can be used for a standard environment, but 
also in areas subject to an explosion hazard. Its CPU 410  
controller hardware platform features G3 protective 
coating, thus making it highly suitable for the stringent 
sewage and sludge environment,” explained Jia Jinzhao, 
emphasizing the rising demand for reliable water treat
ment in rapidly growing Chinese urban centers.

T
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With its powerful function and integration, high flexibility and 
network structure the PCS 7 process control system is the foundation 
for Tianjin Jin Gu sewage treatment plant to achieve full compliance
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here are few processes as complex as printed 
circuit board production. Auxiliary installa
tions play an important role, ensuring that 

the process can proceed under specified cleanroom 
conditions. At AT&S’s sites in China, the FMCS 
(Facility Monitoring and Control System) solution 
from Siemens allows the printed circuit board manu
facturer to focus entirely on its production processes.

Reconciling contradictions
The contradictions could not be more extreme: On  
the one hand, there is the world’s largest city (the  
Chinese administrative district of Chongqing is the 
size of Austria) and on the other, IC substrates whose 

12 micrometer structures provide the secure connec
tion between printed circuit boards (PCBs) and chips, 
thus making it possible to produce smaller and 
smaller cellphones, notebook computers, and digital 
cameras.

It is very probably these very contradictions that 
account for the success of AT&S, one of the world’s 
leading manufacturers of highend HDI and Anylayer 
PCBs. The Austrian company keeps its eye on both the 
big picture and the tiniest detail. The latter is espe
cially important, given that the two top trends in the 
semiconductor industry are progressive miniaturi
zation and increased modularization. Consequently, 
highend PCB technologies are merging more and 

T

Few processes are as complex as PCB production

An FMCS solution based on Simatic PCS 7 ensures safe cleanroom 
conditions for printed circuit board production at AT&S sites in China.

Every particle counts
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more rapidly with the technologies necessary for 
semiconductor production. The result: AT&S is always 
in step with the times and must be extremely quick 
to respond to the latest developments. This accounts 
for the company’s longterm activities in China and is 
the reason why it is constantly having to implement 
new development priorities. Thus, AT&S is already 
investing in the next PCB generation, IC substrates, 
at sites such as Chongqing. 

A highly complex process
Whether it is chips, PCBs, or IC substrates, the produc
tion process is highly complex. But what is often for
gotten are the many auxiliary installations necessary 
for maintaining these production processes. Where 
dimensions are so minute, every particle on a chip 
becomes a disruptive element. The conditioning of 
production air is meticulously monitored. Typically, 
these components are produced in cleanrooms where 
temperature, humidity, and pressure requirements 
are increasingly high.

Chen Jian Phua – CEO of the Mobile Devices & 
 Substrates Business Unit – outlines the complexity 
of the technology and the framework conditions: 

“The new IC substrate technology is not comparable 
to any technology previously used by AT&S, involving 

as it does new, extremely complex production processes 
in 100% cleanroom conditions.”

In addition, there are many other auxiliary tasks 
associated with PCB production, such as the provision 
of ultrapure water, wastewater treatment, the provi
sion of gas and chemicals, and fire safety and security 
functions. Each of these auxiliary tasks has its unique 
challenges. Because PCB production is so complex, 
AT&S was not interested in dealing with the tasks of 
secondary processes as well.

Long-term partner in China
Consequently, AT&S entrusted the planning, com
missioning, and automation of the infrastructure to 
Siemens Industrial Automation Ltd. Shanghai (SIAS). 
The automation expert has been an important partner 
to AT&S since the beginning of its China activities 
in 2012 when SIAS took charge of the company’s first 
FMCS project in Shanghai. Siemens has continued to 
offer support throughout subsequent developments 
in China – first for the establishment of production 
facilities in Shanghai and then for the stepup to the 
Chongqing site. AT&S’s Shanghai site is the largest 
HDI PCB production plant in China. In an area of over 
710,000 square meters, components are manufac
tured primarily for mobile devices. Siemens was also 
involved in AT&S’s second Chinese site in Chongqing. 
The FMCS for AT&S Chongqing Phase II was commis
sioned and successfully implemented in 2013. The 
project in Chongqing uses PCS 7 and Profibus to con
nect the remote I/O stations. In addition to delivery 
and installation, the project also included the com
missioning of hardware, software, field devices, and 
control valves. Operator and engineering stations, 
printers, and redundant servers are connected via 
a fiberoptic ring network.

The overall basis is the FMCS solution from Siemens 
which, in addition to HVAC tasks (heating, ventilation, 
and air conditioning), handles a wealth of other sys
tems. Simatic PCS 7 is based on a clientserver archi
tecture and monitors the entire infrastructure. All 
auxiliary installations and the electrical infrastruc
ture in the form of low and mediumvoltage switch
gear as well as building management can be inte
grated into the system. Decisive for operators: All 
subareas of a plant can be monitored and controlled 
from a central location – via a single process control 
system. The operator system is thus the window to the 
process. This not only provides the precise operating 
conditions required by the user, but also results in 
minimal downtime and low maintenance costs.

 siemens.com/pcs7
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One of the offshore 
oil drilling platforms in  
the Liaodong oil field 
in China’s Bohai Bay

Overcoming barriers
In Bohai Bay, where China’s largest offshore oil and gas 
production field is located, an integrated broadband wireless 
solution from Siemens helped the operator Liaodong establish 
reliable data transmission between production platforms and 
overcome barriers in offshore network communication.
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Industrial communication

ver the years, CNOOC’s  
Liaodong Operating 
 Company has deployed 

a number of offshore oil drilling 
platforms in China’s Bohai Bay oil 
field, achieving consistent cumu
lative oil production equivalent 
to onefourth of China's crude oil 
consumption in 2015, making it 
one of China's most important 
sources of energy. However, until 
recently, these platforms were 
unable to share power resources 
or exchange data, which caused 
considerable challenges for 
 centralized management.

Liaodong implemented a Distri
bution Management System (DMS) 
made up of multiple power sources. 
The DMS was put into trial opera
tion in January of 2013. However, 
bringing platform power plants 
established earlier, for example the 
plants of Jin Zhou (JZ) 93, JZ 251, 
JZ 211, and JZ 202, into the moni
toring range of the DMS without 
undersea optical cable communi
cation posed a big challenge for the 
company – one that the extensive 
Siemens portfolio of wireless solu
tions helped to overcome. 

Overcoming harsh  
maritime conditions
Wireless communication networks 
must comply with stringent stan
dards when it comes to applications 
in offshore platforms. These net
works must ensure a constant flow 
of critical data in harsh marine 
environments with high levels of 
interference. With these conditions, 
a single communication failure can 
have a profound monetary or even 
human and environmental impact. 

“In these applications, an extremely 
reliable network is needed,” says 
Tao Wenshuai, a network specialist 
within the Industrial Communi
cation and Identification Business 
Group of the Siemens Process Indus
tries and Drives Division. “When 
traditional wireless communica
tions are being used, the diffuse 
reflection off the surface of the sea 
often interrupts the wireless signal 

Ruggedcom broadband wireless base station 

O
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for a short period. While these 
interruptions have little impact 
on conventional network commu
nications, such as web browsing, 
it is absolutely unacceptable for 
an industrial control system.”

A rugged solution
In order to meet this challenge,  
Liaodong implemented the Siemens 
Ruggedcom WiMAX product port
folio, based on IEEE 802.16e includ
 ing OFDM/OFDMA technology, 
which is capable of transmitting 
highspeed data signals on multiple 
subcarrier frequencies simultane
ously. The biggest advantage of 
OFDM technology is that it safe
guards against frequencyselective 
fading and narrowband interfer
ence, making it suitable for high
speed data transmission in a multi
path environment. 

With the installation of Siemens 
wireless products, including 
 Ruggedcom wireless terminals and 
RSN900NC switches, it was possible 
to integrate realtime data for units 
and transformers collected by plat
form power plants into the DMS. 

“In this case, after adding corre
sponding information for units and 
transformers to the DMS, Liaodong 
was able to monitor and manage 
units and transformers through 
the DMS system,” adds Wenshuai.

Enabling cost optimization
Since going into service in April 
2014, the wireless system con
necting the four Jin Zhou platforms 
to the DMS system has performed 
reliably without packet losses. Its 
transmission distance, communi
cation capacity, and transmission 
rate are all highly valued by Lia
odong and the project integrator 
Shenzhen Xingjian Automation 
Company. According to the project 
design, the maximum field space 
between the platforms is no more 
than 69 km, with transmission 
 distances of 28 km. 

In addition, Siemens 4G indus
trial broadband wireless products 
have helped reduce application 

costs. “Base stations are able to use 
a support roaming switch via an 
SA nonASN gateway. Not having to 
use an ASN gateway simplifies the 
network structure and significantly 
reduces application costs,” says 
the project manager of Shenzhen 
Xingjian Automation Company. 

“Compared with other microwave  
systems, the stability and trans
mission speed are significantly 
improved.”
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Automation systems for offshore platform operation must 
meet strict safety requirements to avoid possible casualties 
or environmental damage

he oil fields near Weizhou Island, in the Beibu 
Gulf of the South China Sea, are one of China’s 
four largest oil production bases and the lar

gest owned by The China National Offshore Oil Corpo
ration (CNOOC).

CNOOC operates five new oil production platforms 
in this area and had to ensure the rigs could commu
nicate seamlessly via a process control system. Off
shore platforms are threatened by considerable risk 
of fire, gas leaks, and severe storms. So it was vital 
that the system met strict technical and safety require
ments to safeguard equipment, personnel, and the 
environment.

Quality communication lines
After assessing the options, CNOOC chose the Simatic 
PCS 7 process control system due to its high data 
storage capacity, modular redundancy, and scalability. 
These were the vital features CNOOC required for 
in stant and seamless communication between its plat
forms. Siemens supplied and installed Simatic PCS 7 
in 13 sets across four of the platforms for managing 
emergency shutdown systems, fire and gas detection 
systems, and other missioncritical processes. Siemens 
Profisafe was also integrated to provide stable commu
nication across the network. According to the Weizhou 
project technical director, Li Jia Ming, the high quality 
of PCS 7 was the key factor to ensure smooth project 
implementation. With premium quality and outstan
ding performance, PCS 7 fulfilled the expectations of 
both parties, during project implementation and the 
formal operational stage as well 

Drilling into the details
At the project’s outset, CNOOC was concerned that 
Siemens would struggle to install its technology as it 
had never previously supplied an integrated control 
system for CNOOC Zhanjiang. The offshore oil drilling 
control system has very different data monitoring and 
function requirements from an onshore system. How
ever, drawing on its experience in managing installa

T

Black gold champions
The South China Sea is rich in oil resources. But to extract the oil safely, 
the process control systems must communicate seamlessly across platforms, 
even in the event of a fire, gas leak, or typhoon.
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tion projects in a wide range of industrial settings, 
Siemens engineers collaborated skillfully with 
CNOOC experts to eliminate any risks. To ensure the 
new platform could be used intuitively by CNOOC 
operators without timeconsuming training, the 
Siemens team spent a week familiarizing themselves 
with the original system. This ensured that the new 
platform replicated the original interface layout and 
operation logic, allowing for a seamless changeover.

Ming says, “To ensure timely completion of the 
 project, Siemens engineering technicians commu
nicated with us comprehensively and in exhaustive 
detail as well as devoting a lot of time to software 
 programming and system configuration.” 

A winning team performance
The entire project was scheduled to take 28 months. 
It took Siemens only eight weeks to deliver, install, 
and configure the new system followed by subsequent 
onshore and offshore commissioning which was also 
completed with remarkable efficiency. This enabled 
CNOOC to actually complete the implementation in 
only 22 months. “This is a new record,” Ming says.

“The Siemens process control system runs steadily, 
provides highly reliable communication, and has 
 substantially improved the integrated control of our 
offshore platform,” says Ming. “The performance of 
Siemens reminds me of the German football team with 
their impressive professionalism and team spirit.” 

 siemens.com/oilandgas
 ying.hu@siemens.com

“ The Siemens process 
control system runs 
steadily, provides 
highly reliable 
communication, and 
has substantially 
improved the 
integrated control of 
our offshore platform.”
Li Jia Ming, 
Project Technical Director, Weizhou

China

Weizhou  
Island

Vietnam

South 
China  
Sea

The whole team has been impressed by the efficiency of the implementation 
at the platform. From left to right: Tian Run Shan, general manager of Tianjin 
Ruiling Petroleum Equipment Co., Ltd., Dr. Yao Jun from Siemens, and Zou Dao 
Biao, technical manager and project manager of CNOOC Ltd., Zhanjiang
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Mining

One of the big ore reclaimers 
at the mine site

he Roy Mountain iron ore mine is the fourth 
largest in Australia. Each year up to 55 million 
tons of iron ore are mined, and every ounce has 

to be loaded as cargo into the hold of dry bulk carrier 
ships. The Chinese Dalian Huarui Heavy Industry Group 
(DHHI) was invited to bid on a project to supply hoisting 
machinery for the port. To be successful, DHHI had to 
prove that it had the technical expertise to guarantee 
its machinery would achieve 95% operational avail
ability in order to meet Australia’s rigorous reliability 
standards.

Liu Changqing, Sales Manager of the Siemens 
 Process Industry & Drive Division, says, “DHHI needed 
to move 14,400 tons per hour and load 12,500 tons per 
hour onto ships. That is more than twice the capacity 
of common stackerreclaimers. With limited space 
onsite, DHHI had to fulfill very strict requirements.” 

Lifted onto the world stage

A one-stop solution provider
As a longstanding supplier of large and ultralarge 
toplevel supportive drive systems and equipment, 
Siemens had the reputation and the equipment DHHI 
needed to win the bid. The Siemens Integrated Drive 
System is the world’s first fully integrated solution 
for an entire drive chain, while its Flender reduction 
gears are renowned for their lightweight design, high 
availability, and high output torque of 2,600 kNm.

Yang Xiening, General Manager of the Siemens 
Mechanical Transmission Department, says, “By using 
Siemens reduction gears and motors in belt conveyors, 
tipplers, ship loaders, and bucketwheel stackers and 
reclaimers, Siemens provided DHHI with a onestop 
IDS solution for the Roy Mountain project.” 

As they expand into global markets, Chinese manufacturers 
are actively seeking international technology partners. 
This proved essential for one manufacturer in its bid to supply 
hoisting machinery to an Australian mine.

T
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Mining

Taking a big step up
Siemens engineers managed the entire installation of 
its Flender gears and drive systems. They also worked 
handinhand with the DHHI team to ensure the Roy 
Mountain project ran smoothly from day one.

Wang Peng, Director of the Design Institute for Bulk 
Cargo Machinery for DHHI, says, “By cooperating with 
Siemens, DHHI was able to ensure the project was a 
success. We also appreciated the support Siemens pro
vided throughout, both in terms of the equipment and 
onsite support from its engineers.” 

The smooth implementation of hoisting gear able to 
load 12,500 tons of ore an hour onto ocean freighters 
has thrust both DHHI and the Chinese manufacturing 
sector onto the world stage of the bulk cargo equipment 

D
al

ia
n 

H
ua

ru
i H

ea
vy

 In
du

st
ry

 G
ro

up

 siemens.com/mining
 changqing.liu@siemens.com

High availability guaranteed
◾  DHHI needed to load 12,500 tons of iron ore 
an hour onto ocean freighters
◾  Its machinery had to guarantee 95% availability 
to win the bid
◾  Siemens provided master drive systems for DHHI’s 
two bucket-wheel stacker-reclaimer units, one ship 
loader, five other stacker-reclaimer units, a double- 
cabin tippler system, and drive systems for the bulk 
cargo transportation equipment 
◾  Siemens on-site support was crucial in helping 
DHHI achieve outstanding success in winning the  
Roy Mountain project contract and taking a big 
step onto the world stage

“ By cooperating with Siemens,  
DHHI was able to win this big order.  
We appreciate the support from 
Siemens very much in terms of core 
equipment components!”
Wang Peng, Director of DHHI Design Institute for Bulk Cargo Machinery

industry. In the future, DHHI expects to partner 
with Siemens in other fields, including metallurgy, 
wind power, and crane manufacturing. 

Through handinhand cooperation between 
Siemens and DHHI, a winwin success was achieved 
by both parties, and the Chinese manufacturing 
sector enhanced its profile considerably in the inter
national bulk cargo equipment industry. The delivery 
and  putting into operation of the Roy Mountain pro
j ect is just one milestone on the road toward future 
 projects.
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A deep-sea giant
Chinese shipyard CIMC Raffles is breaking new ground 
in offshore engineering with its ultra-deep water  
semi-submersible BLUEWHALE I oil-drilling rig. A stable  
and secure power supply is key to the safe operation of this 
giant offshore drilling rig comparable to a floating town.
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n a clear blue day, BLUEWHALE I sways gently 
on the high seas. From far above, the huge 
structure could easily be mistaken for an actual 

island. Zoom in close, and, with nearly 200 people on 
board, this floating vessel reveals itself to be a hive of 
activity.

Built by Chinese shipyard CIMC Raffles Offshore 
in Yantai, BLUEWHALE I is the world’s largest and 
most powerful semisubmersible oil drilling platform. 
With its deck measuring one and a half times the size 
of a football field and 37 stories high from the hull to 
the rig top, the drilling platform houses machinery 
with the greatest operating water and drilling depths in 
the world − 3,658 meters (12,000 ft) and 15,240 meters 
(50,000 ft), respectively. It also houses a restaurant, 
a hospital, and dormitories, as well as  leisure and 
entertainment facilities. And for 28 days at a time, 
all those working on the rig call it home.

The “heart” of the rig
BLUEWHALE I, a freefloating town with a working 
community and 42,000plus tons of structure and 
equipment, needs its own stable, efficient, and reli
able power supply. CIMC Raffles turned to Siemens 
to help construct the “heart” of the rig, which came 
in the form of an advanced Power Package System. 
The system consisted of mediumvoltage switchgear, 
transformers, drilling drives, lowvoltage switchgear, 
and variablefrequency drives. The transformers 
 convert generated power, which the NXPlus C medium 
voltage and Sivacon 8PT lowvoltage distribution 
panels then distribute and transmit to each key 
 section. GM150 propulsion frequency converters 
and Hcompact PLUS propulsion motors were also 
integrated to provide continuous power for the 

O

“ We will further strengthen  
our strategic partnership with  
Siemens, especially to achieve the  
highlyefficient customized mass 
production of offshore engineering 
equipment.”

Yongjun Yan,
Assistant Director of CIMC Raffles

From the hull to the rig top 
 

118 m high 
equivalent to a 37-story building

 

117 m long 
92.7 m wide 

1.5 times the size  
of a football field 
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A maximum water depth of 

3,658 m 

A maximum drilling depth of

15,240 m
deeper than the Mariana Trench  

with a depth of 10,994 m
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Fully integrated solutions for power system can help reduce 
energy consumption, operating costs and risks 

 siemens.com.cn/stories?culture=en-US
 dengwang.guo@siemens.com

“ Future worldwide oil and gas 
resources will come primarily 
from ultra deep waters.”
Yongjun Yan,
Assistant Director of CIMC Raffles

360° rotation of the propellers. BlueDrive drilling 
 frequency converters were chosen to regulate the speed 
and torque of the drilling motor.

Vanguard on the seas
BLUEWHALE I is the world’s latest generation of 
semisubmersible for ultradeep waters (3,000 meters 
(nearly 10,000 ft) or deeper). Not anchored by tethers, 
its location is fixed by a dynamic positioning (DP) 
system. The DP3 system installed − the world’s most 
advanced − calculates and analyzes the forces of wind, 
waves, and currents to control the platform’s thrusters, 
to prevent the rig from drifting. 

DP3 also needs an uninterrupted and safe power 
supply. As a first in China, CIMC chose the Siemens 
DP3 Closed Ring Power Solution, which ensures stable 
operation in unpredictable seas. Furthermore, the 
solution can optimize the generator control system 
and can reduce energy consumption by 11%, carbon 
emissions by 20%, and can cut the main engine  main    
tenance costs by half. The solution also includes backup 
generators for continuous operation in case of power 
failure.

Supporting “Made in China 2025”
The offshore engineering equipment industry is an 
important part of the national “Made in China 2025” 
initiative, whose mission is to take Chinese manufac
turing to the next level. As the only Chinese enterprise 
capable of mass producing deepwater semisubmersible 
drilling rigs, CIMC Raffles plays a vital role in the local 
industry, and in world markets. As Yongjun Yan, assis
tant director of CIMC Raffles, says, “Future worldwide 
oil and gas resources will come primarily from ultra
deep waters.”

As the company continues to break new ground, it 
counts on cooperation from dependable partners. In 

November 2015, Siemens and CIMC Raffles established 
the world’s first DP3 ClosedRing Digital Lab. Focusing 
on digital technologies, its goal is to improve closed 
ring distribution systems in deepwater equipment 
and find breakthroughs in offshore engineering power 
system technologies for China. “We will further 
strengthen our strategic partnership with Siemens,” 
Yan declares, “to achieve the highlyefficient custom
ized mass production of offshore engineering equip
ment.” Such close collaboration brings “Made in China 
2025” nearer to fruition, one step at a time.  

A maximum water depth of 
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A maximum drilling depth of
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deeper than the Mariana Trench  

with a depth of 10,994 m Si
em

en
s 

AG

http://siemens.com/magazin
http://www.siemens.com.cn/stories?culture=en-US


46 siemens.com/magazine/industry | 02.2017

Power

Si
em

en
s 

AG The ACC has a 
diameter of 36 feet 
and seems to be 
the biggest in the 
air-cooling island 
industry. Flender 
gear units use a 
direct-drive motor 
without inverter 
so to fulfill strict 
requirements

Success on the Nile
In Egypt, the world’s largest combined-cycle natural gas power plant is 
being built in the city of Beni Suef on the west bank of the Nile River. At the 
heart of the plant, which helps the Egyptian Electricity Holding Company 
meet the country’s demand for power, are Flender gear units.
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nfrastructure has been 
one of the bottlenecks in 
the development of Egypt 

in recent years. In 2015, with the 
help of Siemens, Egyptian Elec
tricity Holding Company set out 
to change that by rapidly expand  
ing power infrastructure in the 
country. As part of a US$9 billion 
contract, Siemens is teaming up 
with Jiangsu Shuangliang Energy 
Saving to build three, 4.8mega
watt combinedcycle natural 
gas power plants (in Beni Suef, 
Burullus, and New Capital). 
When completed, they will be the 
largest power generation facilities 
in the world, and will increase 
Egypt’s overall power capacity 
by nearly 50%. 

Choosing the right drive
Exhaust steam cooling plays an 
important role in power generation. 
Considering strict environmental 
requirements in countries where 
water is scarce, directair cooling 
technology was the ideal choice for 
the exhaust steam treatment pro
cess in Egypt’s power generation 
project. At the heart of the project 

–  and making the use of direct air
cooling technology possible –  are 
172 Siemens H2NV111 Flender gear 
units in fandriving devices for 
 aircooled condenser (ACC) units, 
implemented by Jiangsu Shuan
gliang Energy Saving. At the Beni 
Suef facility alone, a total of 64 
Flender gear units (32 B2NV09 
and 32 B2NV10) are used as drives 
for cooling tower pumps. 

“In this project, the ACC fan 
 supplied by Shuangliang Energy 
Saving has a diameter of 36 feet. 
To my knowledge, it is currently 
the largest in the aircooling 
island industry,” says Du Xiaodong, 
account manager with the Mechan
ical Transmission Business Depart
ment of Siemens Process Industries 
and Drives Group. “The H2NV111 
gear box we supplied for it, is also 
the largest in the industry in terms 
of customer specification. Natu
rally, requirements for perfor
mance and quality are very high 
as well.”

Engaging with the customer early
To ensure grid reliability and 
solve the power shortage issue 
throughout Egypt, the entire 
 aircooling unit has to run 24/7 
without maintenance. Flender gear 
units use a directdrive motor 
without inverter so that these strict 
requirements can be fulfilled. 

“Cooperating with Shuangliang 
Energy Saving at an early stage 
gave us a deep understanding of 
the project characteristics from all 
ends. We were also involved in the 
preselection of models and param
eters”, adds Du Xiaodong. “As a 
result of this, preliminary plan
ning for the reducers corresponds 
with the actual installation size.”

Noise suppression and efficiency 
of the reducers were also of key 
importance in the project. Siemens 
Flender gear units feature a fully 
modular design, from their box 
all the way to the internal gears, 
making them suitable for both 
mass production and flexible 
model selection. The optimized 
design can meet the requirements 
for noise control and energy effi
ciency while also delivering signi
ficant benefits to users. For example, 
on the 2*600MW unit, where 112 
standard reducers are implemented, 
it was possible to achieve savings 
of 3 to 9 million RMB annually 
through lower power consumption.

A landmark success
The Beni Suef power plant will be 
connected to the power grid in the 
first quarter of 2017. The Flender 
gear units installed in the cooling 
units have already proven their 
ability to operate reliably, quietly, 
and efficiently. They have been 
 recognized as a vital part of the 
recordbreaking megaproject to 
expand the Egyptian power supply 
along the Nile.

I

 siemens.com/drives
 xiaodong.du@siemens.comde

po
si

tp
ho

to
s

air-cooling unit has to run 

 without maintenance

172
Flender gear units

diameter of ACC fan

36
feet 

24/7

http://siemens.com/magazin
http://www.siemens.com/drives


Power supply

48 siemens.com/magazine/industry | 02.2017

he power supply may seem 
like a basic part of a produc
tion line. But its reliability 

has a direct impact on productivity 
and product quality. This is parti
cularly true in the tobacco industry, 
where power outages are one of the 
main causes of downtime and lost 
profits. Jinan Tobacco is one of 
China’s largest tobacco companies 
and one of the country’s most inno
vative companies. It wanted to build 
a new manufacturing line with the 

Lighting up  
the future

capacity to shred 2,000 kg of 
tobacco an hour. To achieve this 
ambitious goal, the line needed 
to be able to identify power issues 
at an early stage to minimize the 
risk of lower productivity. 

Power supply for  
a high-intensity process
Previously, Siemens had helped 
Jinan Tobacco build the first highly 
automated tobacco factory – the 
first factory to use Profinet in China. 

The choice of a power supply system is not often subjected to much 
scrutiny when planning a new manufacturing line. However, as Jinan 
Tobacco discovered, power supply performance has a direct impact 

on uptime, product quality, and profits.

Jinan Tobacco hoped to repeat 
this success by becoming the first 
in its industry sector to implement 
the first smart power supply system 
around the world, the Sitop PSU8600 
integrated power supply system. 
The system would supply power for 
highintensity shredding techno
logy supplied by Beijing Aerotop 
Hitech.

Siemens installed an integrated 
power supply system comprising 
its Sitop PSU8600 base unit and 
BUF8600 buffering modules provi
ding reliable 24 V electricity for 
the S71500 control system. All 
devices support ProfiEnergy and 
are integrated within TIA Portal.

Continuous, uninterrupted power
The key to the project’s success was 
identifying power issues before 
they actually caused a power fai
lure. Thanks to integration within 
the TIA Portal, Jinan engineers 
receive realtime data and break
down warnings from the power 
supply system so they can identify 

T

At a glance
◾  Power failure is the primary cause of downtime and lost profits in 
tobacco manufacturing
◾  Siemens implemented a Sitop PSU8600 integrated power supply  
system, including BUF8600 buffer modules, and a Simatic S7-1500  
control system
◾  All devices support ProfiEnergy and are integrated within TIA Portal 
◾  Sitop PSU8600 paves the way for digital management of power  
supply,  which lays a solid foundation for a digital enterprise
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and eliminate faults at a very early 
stage. In the event of a power over
load or short circuit, Sitop PSU8600  
instantly switches to the BUF8600 
buffering module for continuous 
power supply. This ensures run
ning operation at all times, allowing 
Jinan Tobacco to achieve its pro
duction targets.

Director Cheng Lin Feng, Jinan 
Tobacco project manager, says, “For 
us, modularity is very important. 
Not only can it save cabinet space, 
reduce the number of devices, and 
labor costs, but, more importantly, 
it reduces breakdown points and 
makes it easier to eliminate hidden 
dangers.”

The Sitop PSU8600 supplies the 
power for the shredding process 
and also saves cabinet space

Intelligent “heart” enriches 
digital management
Jinan Tobacco already had con
fidence in Siemens based on their 
collaboration during previous 
 automation projects. The success  ful 
implementation of the inte grated 
Sitop PSU8600 power supply system 
confirms the business partner’s 
expertise for stateof theart solu
tions. 

As Cheng says, “The Sitop 
PSU8600 power supply system 
satisfied all our requirements 
by providing data for enhanced 
energy management. Previously, 
power supply quality could not 
be evaluated directly. However, 

with Sitop PSU8600 and its inte
gration in TIA Portal, we can super
vise and control the power supply 
online.”

The tobacco industry is continu
ously innovating to improve  pro duc   
tion performance. The  successful 
integration of Sitop PSU8600 in 
TIA Portal demon strates how digi
tally controlled power supplies can 
increase productivity and profits 
for tobacco manufacturers. It also 
lays a solid foundation for future 
digital factories.
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2,000 kg 
Capacity to shred 

of tobacco an hour
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