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Abstract 

In the face of continuously falling product prices, rising labor costs, declining profits, and 
increasing pressure for survival of enterprises, coupled with the higher requirement of 
both technical specification and quality standard from the downstream industries for 
electrical products, The China Electric Power Association recommends that key 
enterprises with a good implementation basis should accelerate the overall promotion 
of "smart manufacturing". In this research, Taili Industrial Co., Ltd., a national electrician 
brand with a history of 30 years, is studied. By formulating smart manufacturing project 
plans, the digital control of the production line is realized, which effectively solves the 
problem that each workshop is independent in the production process, and better 
controls product quality and production speed. 
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1. Introduction 

Smart manufacturing refers to the integration of next-generation information technologies 
such as the Internet of Things, big data, and cloud computing with all aspects of manufacturing 
activities such as design, production, management, and service. It has the four major 
characteristics of using smart factories as the carrier, intelligentization of the key 
manufacturing process as the core, end-to-end data flow as the foundation, and Netcom 
interconnection as the support. These intelligent applications will bring a certain value to 
enterprises and can truly optimize the production of manufacturing enterprises. The 
advantages of our country's development in intelligent manufacturing are very obvious. As the 
world's most populous country, the largest manufacturing industry, and the most mobile 
communication users, china is bound to be the world's largest smart manufacturing application 
market. At the same time, the labor cost of the Chinese manufacturing industry has risen rapidly. 
Affected by the external economic situation and the downward pressure on the domestic 
economy, business pressure has increased. It can be said that smart manufacturing has both 
practical conditions and urgent needs in china. 

The characteristics of the electrical industry determine that the company’s production model 
is discrete manufacturing of multiple varieties and small batches. This study will take Taili 
Industrial Co., Ltd. as an example to carry out related investigations and propose the current 
shortcomings of the company’s entire manufacturing system. It also gives specific optimization 
directions from two aspects of management automation and factory intelligence. Finally, 
starting from the three dimensions of collaborative execution, intelligent analysis, and business 
support, a specific intelligent manufacturing model architecture is given.  

2. The development trend and research status of China's electrical 
industry 

The electrical industry (mainly referring to electrical accessories and household controllers) 
has developed extremely fast in the past 10 years, with an average annual growth rate of over 
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20%. The scale of production has been continuously expanding. There are 15 companies with 
annual sales exceeding 100 million RMB, and 36 companies with annual sales exceeding 50 
million RMB. According to statistics, the annual market demand for interior decoration projects 
exceeds 200 billion. The current development of the entire electrical industry presents the 
following trends and characteristics: 

2.1. International brands continue to penetrate the domestic market 

On the one hand, international brands such as Siemens, Schneider, and Panasonic are high-
profile or silently encroaching on China’s electrical market, especially in first-tier cities such as 
Beijing, Shanghai, Guangzhou, etc. They have already occupied most of the market share by 
their international reputation. Domestic brands It is difficult to enter. 

2.2. Strong invasion of local peripheral companies 

On the other hand, traditional electrical companies not only have to face the overtake of 
international brands, but also the strong invasion of local companies doing out-out business. 
For example, the domestic power socket boss–BULL, the domestic low-voltage boss-CHNT, 
relying on its giant channel resources, has now transformed itself and has become a leader in 
the electrical industry. Of course, it is not ruled out that other unrelated industrial brands may 
enter the electrical industry at any time. 

2.3. The electrical industry maintains a steady development trend 

At present, China's electrical industry, driven by the good macroeconomic development 
momentum and the steady growth of the real estate industry, is showing vitality. The overall 
market scale continues to expand, new brands are emerging endlessly, and product series are 
constantly improving. Various signs indicate that after nearly 10 years of development, an 
electrical market with annual sales of more than 40 billion RMB has begun to take shape. 

Many scholars around the world also focus on researching traditional enterprise model 
innovation, route optimization, constraints, opportunities, and challenges in the context of 
"intelligent manufacturing". In the thoughts on promoting the development of intelligent 
manufacturing in Wenzhou, Zhejiang, Ren Zongqiang put forward suggestions for optimizing 
industrial policy guidance, releasing policy dividends, and promoting the development of 
intelligent manufacturing, aiming at the characteristics of Wenzhou's active private economy 
and gathering of small and medium-sized enterprises, put forward suggestions for optimizing 
industrial policy guidance, releasing policy dividends, and promoting the development of 
intelligent manufacturing. Shi Na from Zhejiang Industry and Trade Vocational College 
specifically analyzed the current situation of Wenzhou's shoemaking industry to promote 
intelligent manufacturing and gave the implementation path of shoemaking enterprises to 
carry out intelligent manufacturing. She pointed out that my country's shoe industry is at a 
critical stage of transformation and upgrading, and the advantages of low prices and labor costs 
have disappeared. Through the development of "intelligent manufacturing", the promotion of 
digital technology, information technology, intelligent production can comprehensively cover 
the design, production, sales, and other links of the shoe company. This can optimize the 
process flow, reduce production costs, effectively improve both labor efficiency and production 
efficiency, and promote the seamless connection of research, design, production, and sales. At 
the same time, the development of smart manufacturing requires the cooperation of the 
government, enterprises, and scientific research institutions. They need to do a good job of 
macro guidance, research, and judge the problems encountered in the implementation of smart 
manufacturing, grasp a scientific path, and create a development environment conducive to the 
promotion of smart manufacturing. 
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3. The current situation and optimization direction of Taili's intelligent 
manufacturing 

3.1. Status of the company's intelligent manufacturing 

From the perspective of intelligent manufacturing, Taili Industrial Co., Ltd. has the following 
five shortcomings in its entire manufacturing system: 

(I) Low coverage of automated processing equipment; 

(II) The assembly process relies on manual work; 

(III) Lack of advanced methods in the quality inspection process; 

(IV) There are faults in information construction, and workshop management has become a 
"black box"; 

(V) Independence of information in all relevant links of the supply chain; 

3.2. Analysis of different aspects 

Analysis of different aspects see table 1 

 

Table 1. Analysis of different aspects 

Item 
Content of 
Evaluation 

Status Quo Future Optimization Direction 

01 
Order-taking 
automation 

Order record, a large amount 
of data can be imported into 

ERP in batches 

Through proactive design, such as prompting users to 
accept order quantity, delivery date, customer special 

requirements, or through E-Business order 
integration, automatically import ERP 

02 
Production 
scheduling 
automation 

Planners directly refer to 
ERP system output supply 

and demand data (MRP), and 
then manually plan and 
formulate production 

schedules on the computer 

The advanced scheduling system APS system 
automatically obtains data and calculates material 

supply and demand and simulates limited production 
capacity, produces the most suitable production 

scheduling plan, outputs it to ERP for final review, 
and then transfers out work orders and requisitions 

03 
Field 

dispatching 
automation 

Read the work orders 
organized by ERP, MES, or 

other systems, and then 
arrange the production line 

to start production 
according to the on-site 
capacity and material 

conditions 

Schedule according to the shipment plan, the 
ERP/MES system automatically generates weekly 

production and dispatch plans, and the system 
automatically dispatches and instructs daily 

production in sequence 

04 
Production 
instruction 
automation 

Manually read paperwork 
instructions, manuals, or 
parameters, indicate or 
operate settings to start 

production 

On the production line, SOP can be displayed directly 
according to the dispatched content through such as 

MES or WIP; the production parameters of 
mechanical equipment can be directly imported 

through the system or read by the barcode 

05 
On-site report 

industrial 
automation 

On-site production workers 
fill out the form to sort out 
the data, the team leader 
collects it, and the clerk 

enters it into the ERP system 
within 1 hour 

Production equipment integrates data collection 
machines, which can automatically or automatically 

report data after confirmation by staff 

06 

Storage, 
transportation, 
and receiving 
automation 

Suppliers do the shipments, 
the company checks and 

compares the receipt data 
through ERP 

Suppliers can report shipping notifications online and 
print barcodes and shipping vouchers. Warehousing 

staff PDAs collect and put materials on shelves. 
Inventory transaction information is recorded in real-

time, and the electronic kanban system is used to 
guide the receiving operations. 
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4. The specific construction plan of intelligent manufacturing 

Propose the goal realization path from the following three dimensions: 

(1) From the dimension of collaborative execution, it solves the process of executing 
information data collection such as process-level task flow, reception, and execution. 

(2) From the perspective of intelligent analysis, electronic files are used to replace traditional 
paper file delivery to solve the current difficulties in data statistical analysis. 

(3) From the perspective of business support, establish inspection and abnormal problem 
handling modules to realize handling process tracking, handling feedback, and closed-loop 
management. Establishing an electronic management model of process information and data to 
realize effective traceability of process data, efficient statistical analysis, and improve data 
application efficiency. 

5. Conclusion 

At present, a new round of scientific and technological revolution and industrial transformation 
have formed a historic intersection with my country’s accelerating transformation of the 
economic development model. The manufacturing development model is undergoing profound 
changes. Intelligent manufacturing has become the commanding heights of the transformation 
and upgrading of the manufacturing industry, representing the overall development of the 
future industry and the trend of advanced economic structure. Driven by the sound 
macroeconomic development momentum and the steady growth of the real estate industry, 
China's electrical industry has maintained a steady development trend. After collecting, 
analyzing, and collating a large amount of literature, it is found that the current research on the 
traditional electrical industry driven by smart manufacturing is still limited to general industry 
analysis status and policy research, and does not start from “specific analysis of specific issues”. 
From a perspective, there is no clear optimization direction and measures, which leads to the 
lack of pertinence and landing of the suggestions given. This research conducts an in-depth 
investigation of Wenzhou’s traditional electrical enterprises, analyzes the status quo of 
intelligent manufacturing of Taili Industrial Co., Ltd., analyzes and points out the optimization 
direction for different levels in turn, and finally gives a specific intelligent manufacturing 
construction plan, to provide intelligence for Wenzhou and even the whole country. The 
transformation and upgrading of globalization provide a referenceable experience. 
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