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Exploration on the Application of Energy-saving and
Emission Reduction Technologies in the Design of Thermal
Automation Systems in Thermal Power Plants

Xinlin Wang
PowerChina Hebei Engineering Corporation Limited, Shijiazhuang, Hebei, 050000, China

Abstract

The paper mainly studies the application of energy-saving and emission reduction technologies in the design process of thermal
automation systems in thermal power plants. In the research process, the basic characteristics of thermal automation system design
in thermal power plants are first elaborated, followed by an analysis of system design principles. Based on this, the specific functions
of thermal automation system design in thermal power plants are explored, including micro oil electro thermal technology, unit unit
control and desulfurization/denitrification integration technology, and standardized frequency conversion technology. Finally, the
specific application of energy-saving and consumption reducing technology is analyzed. Through research, it can be concluded that
skill consumption reduction technology has significant advantages in the integration of unit unit control and desulfurization and
denitrification technology. It can achieve software scalability, hardware modularization, and resource sharing, greatly improving the
design and application quality of thermal automation systems in thermal power plants.

Keywords
thermal power plants; thermal automation; system design; energy saving and emission reduction technologies
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Technical Difficulties and Response Methods for Operation
and Inspection of High-voltage Transmission Lines

Bingheng Sha Haibin Pei
State Grid Ningxia Electric Power Co., Ltd. Zhongwei Power Supply Company, Zhongwei, Ningxia, 755100, China

Abstract

High-voltage transmission is a large-scale project, and no errors can occur at any stage. DC transmission requires less data and is
low-cost. It only requires two wires, one connected to the positive pole and the other to the negative pole. The working voltage of
DC transmission is difficult to reduce. In order to reduce the working voltage, more professional electronic circuits must be used
to succeed, and then an efficient operating mode of high-voltage transmission lines can be constructed to promote the long-term
development of the power industry. During the operation of high-voltage transmission lines, once a fault occurs, it not only affects
production and daily life, but also triggers serious safety accidents, thereby affecting the economic and social benefits of the power
industry. Therefore, it is necessary to attach importance to the operation and inspection of high-voltage transmission lines, conduct
in-depth discussions from both theoretical and practical perspectives, and reduce the probability of operational faults and safety
accidents in high-voltage transmission lines. Based on this, the paper focuses on the technical difficulties and response methods of
high-voltage transmission line operation and inspection work.

Keywords

high-voltage transmission lines; line operation; response measures
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Technological Innovation and Practice of Large-scale Distributed
Photovoltaic after Grid Connection

Yiran Niu
Huaneng New Energy Co., Ltd. Mengxi Branch, Hohhot, Inner Mongolia, 010020, China

Abstract

With the rapid development of large-scale distributed photovoltaic, new technologies continue to emerge. Among them, photovoltaic
grid-connected technology, energy storage technology and intelligent distribution technology are important directions. These new
technologies have played an important role in improving the efficiency of photovoltaic power generation, reducing power generation
costs, and improving the stability of the grid. The paper conducts in-depth research on technological innovation and practice after
large-scale distributed photovoltaic grid connection, analyzes its content, problems, and countermeasures, and also analyzes the
current development status of photovoltaic power generation technology. Some suggestions for solving problems are proposed,
providing a certain reference for achieving stable development of photovoltaic grid connection.

Keywords
distributed photovoltaic; connect to the grid; technological innovation; practice
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Research on Thermal Protection Reliability Countermeasures
in Thermal Power Plant

Hongsheng Li Shixi Mu Qianjiang Shu Yanling Geng
Yunnan Diandong Yuwang Energy Co., Ltd., Qujing, Yunnan, 654200, China

Abstract

In the operation of thermal power plants, thermal protection, as one of the common operations of power plants, has always been
the key to the development of the industry, which requires relevant personnel to strengthen their attention and analysis. As the
automatic protection device of the equipment, the thermal protection needs to protect the equipment of the thermal power plant,
which has strong technical characteristics. In this context, there are some difficulties in the reliability of thermal protection, which
affects the implementation of thermal power plant operation to some extent. This paper starts with the thermal protection operation
of thermal power plant, analyzes the operation condition of the power plant, and explores the necessity of thermal protection of
thermal power plant. Moreover, in order to ensure the implementation of thermal protection operations, it is necessary to explain the
countermeasures of thermal protection reliability through literature review to promote the development of thermal power plants.

Keywords
thermal power plant; thermal protection; equipment failure; quality control
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Reflection on Project Management Strategies for Distributed
Photovoltaic Power Generation EPC Engineering

Xinlong Qiao

China Energy Construction Group Guangdong Electric Power Design and Research Institute Co., Ltd., Guangzhou,
Guangdong, 510000, China

Abstract

Due to the increasing prominence of renewable energy, distributed photovoltaic power generation projects, as a clean energy solution
with enormous development potential, have received widespread attention and attention. In distributed photovoltaic power generation
projects, EPC (including engineering design, procurement, construction) project management link, as the core step, is crucial to the
smooth progress of the project. However, the EPC projects of distributed photovoltaic power generation often encounter various
challenges in the engineering design, procurement and construction, such as the ambiguity of the project scale, the diversity of the
construction environment, and so on. This paper mainly analyzes the project management method of distributed photovoltaic power
generation EPC project for its reference.

Keywords
distributed photovoltaic power generation; EPC engineering; project management
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Challenges and Solutions for the Development of Solar
Thermal Power Generation Industry

Wenjun Da
State Grid Wuwei City Liangzhou District Power Supply Company, Wuwei, Gansu, 733000, China

Abstract

In recent years, solar thermal power generation, as a clean and renewable form of energy, has received widespread attention.
However, the industry is facing a series of challenges in its development process. Firstly, the maturity and reliability of technology
still urgently need to be improved, especially in the key issues of solar hotspots and temperature difference conversion. Secondly,
due to the limitations of time and geography in solar energy resources, how to solve the problem of unstable supply is also an urgent
problem that needs to be solved. Finally, uncertainties in policy environment, market demand, and investment risks also constrain the
development of the industry. In response to these challenges, the paper aims to seek solutions, including promoting breakthroughs
and innovations in key technologies, optimizing supply chain management and collaborative mechanisms, promoting a positive
interaction between policies and markets, and providing reference and inspiration for the sustainable development of the solar thermal
power industry.

Keywords
solar thermal power generation; technological innovation; unstable supply; policy environment; market demand
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Research on Innovative Models of Photovoltaic and Wind
Power Industries in the Development of New Energy

Jingsheng Zheng
State Power Investment Group Heilongjiang Electric Power Co., Ltd., Harbin, Heilongjiang, 150000, China

Abstract

The development of new energy is one of the key ways to achieve sustainable development, among which photovoltaic and wind
power technologies are the most widely used. This paper takes the photovoltaic and wind energy industries as research objects,
and deeply explores the innovative models of the photovoltaic and wind power industries. Firstly, based on modern technological
innovation theory, the construction of innovation systems and technological innovation models are elaborated, providing theoretical
support for understanding the innovation models of the photovoltaic and wind power industries. Secondly, by comparing and
analyzing the photovoltaic and wind power industries in China and advanced countries, the characteristics of the current industrial
innovation model and its underlying motivations are revealed. Finally, using empirical data, the specific path of the impact of
innovation models on industrial development was analyzed, and a technological innovation model adapted to the characteristics of
the new energy industry was proposed.

Keywords
new energy industry; photovoltaic technology; wind power technology; industrial innovation model; technological innovation path
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Discussion on the Energy-saving Countermeasures of Mechanical
Electrification Equipment

Weiwei Zhu
Huaao Equipment Technology (Yancheng) Co., Ltd., Yancheng, Jiangsu, 224000, China

Abstract

With the rapid development of the global economy and the continuous progress of science and technology, the application of
mechanical electrification equipment in various fields is more and more extensive. As an important part of modern industrial
production, its energy consumption occupies a large proportion of the total industrial energy consumption, which not only greatly
improves the production efficiency, reduces people’s labor intensity, but also brings a lot of convenience to our life. However, at the
same time, the energy consumption problem of mechanical electrification equipment is also becoming increasingly prominent. Under
the background of global energy shortage and increasing environmental pollution, it is particularly urgent to discuss the importance
of energy conservation of mechanical electrification equipment. It is hoped that the research of this paper can provide some reference
and reference for the energy saving work of mechanical electrification equipment in China, and promote the development and
application of energy saving technology of mechanical electrification equipment.

Keywords

machinery; electrified equipment; energy-saving countermeasures
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Research on the Strategy of Integrated Platform for
Limited Space Operations (Rescue)

Yongning Zhu Yinyin Nie
State Grid Xinjiang Electric Power Co., Ltd. Kashgar Power Supply Company, Kashgar, Xinjiang, 844000, China

Abstract

This paper aims to provide an overview of creating an overall safe, reliable, and sturdy mechanical work platform when working in limited
spaces. Emphasis was placed on the structure, installation location, and rigidity of the integrated platform. At the same time, it can be easily
disassembled to ensure the operability of the equipment and improve the efficiency of operators in special environments. And, under a
relatively stable integrated platform, ensure the safety of operators. The paper not only provides a detailed introduction to the integrated
platform, but also provides very clear diagrams of the positions of each device. The functions of the devices and their functions in emergency
situations are also clear at a glance. This greatly enhances the confidence of operators in working in special environments, ensures life safety,
and improves work efficiency. It is an integrated platform that provides benefits for special workers and benefits society.

Keywords
limited space homework; integrated platform; limited space rescue
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Research on the Design of Power Plant Engineering
Structure Optimized by Big Data Technology

Songtao Cao' Xiuwen Jian’

1. Power China Nuclear Power Engineering Co., Ltd., Jianan, Shandong, 250104, China
2. Shandong Jiaotong University, Jianan, Shandong, 250300, China

Abstract

With the continuous development of big data technology, its application in various fields is also increasingly extensive. This paper
discusses the application of big data technology in the optimization of power plant engineering structure design, through the vector
machine (SVM), (Decision Trees) decision tree, random forest (Random Forests) algorithm, mining the potential rules and correlation
of data, expounds the process of data collection, processing and analysis, provides strong support for the optimization of power
plant engineering structure design. The results of this paper have important theoretical and practical significance for improving the
efficiency and quality of power plant engineering structure design and reducing the engineering cost.

Keywords
big data technology; engineering structure research; power plant engineering design
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Brief Description of Design Characteristics of DTC 100MW
Grade Photothermal Turbine

Pengbo Qiao XiZhu Xin Wang Qiang Zhang Haoyun Sun
Dongfang Turbine Co., Ltd., Deyang, Sichuan, 618000, China

Abstract

In the new energy system, photothermal energy plays both the role of renewable energy and flexible energy. Its biggest feature is
its flexibility and controllability. With the continuous increase in the proportion of new energy wind and photovoltaic power, it
can effectively alleviate the phenomenon of wind and solar curtailment, which is an important support and guarantee for further
increasing the proportion of renewable new energy in the power grid. The solar thermal turbine equipment must have good
characteristics of flexibility and fast start stop, which determines that the solar thermal turbine cannot be designed according to the
traditional power generation equipment that bears the basic load. This paper mainly introduces the operation and design structural
characteristics of the 100MW level high-power solar thermal turbine unit of Dongfang Steam Turbine, as well as the measures taken
around the flexible operation of the solar thermal turbine, providing a basis for the design of large capacity solar thermal units in the
future.

Keywords
photothermal turbine; design features; flexibility
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Research on Risk Management during Operation of Sanmenxia
Hydropower Station

Donghui Wei

Sanmenxia Yellow River Pearl Group Hydroelectric Power Company, Sanmenxia, Henan, 472000, China

Abstract

In the operation process of hydropower station, risk management is the key factor to ensure its safe and reliable operation. However,
at present, there are many risks, which seriously affect the long-term safe and stable operation of hydropower stations. In order to
solve these problems, this paper studies the operational risk of hydropower station from two aspects: theoretical analysis and model
construction. Through field investigation, literature analysis and expert interview, we preliminatively determine the risk factors that
affect the safe operation of hydropower station during the operation period, and build a risk assessment model of hydropower station
during the operation period. This model provides a reference for the risk management of hydropower stations during operation, and
can be used for reference for other hydropower stations during operation.

Keywords

hydropower station; risk management; secure
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Application Status and Solutions of Intelligent Inspection
in Substation

Kaijun Zhao Zhanfeng Li
State Grid Shandong Electric Power Company Ultra High Voltage Company, Jinan, Shandong, 250021, China

Abstract

At the present stage, with the rapid development of China’s power energy field, the intelligent inspection technology of substation
has also made great progress, and has gradually become an important means of operation and maintenance of substation equipment.
Intelligent inspection technology has a very strong adaptability. In a variety of complex environments, it can ensure the safe and
stable operation of the equipment, and meet the inspection needs of the substation equipment. This paper first introduces the
advantages of substation intelligent inspection technology, points out the challenges in the application situation, and according to
the existing problems, from the improved data reading, application of infrared temperature measurement technology, optimize the
inspection path, strengthen fault diagnosis and communication fault control puts forward several measures, in order to improve the
quality and level of the substation intelligent inspection, make equipment safe and stable operation, promote the healthy and steady
development of power energy industry.

Keywords
substation; intelligent inspection; application status; advantages; solutions
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Exploration of Electrical Automation Professional Technology
and Its Application in Steel Enterprises

Yangyang Guo
Yangchun New Steel Co., Ltd., Yangchun, Guangdong, 529600, China

Abstract

As an important pillar in the industrial field, steel enterprises have significant implications for the overall industrial development
in terms of production efficiency, product quality, and safety. With the continuous development and application of electrical
automation technology, steel enterprises have ushered in unprecedented changes. The paper first outlines the characteristics of
electrical automation in steel enterprises, then explores the role of electrical automation professional technology in steel enterprises,
and elaborates on the benefits of using electrical automation professional technology for steel enterprises. In addition, a detailed
analysis was conducted on the specific application of electrical automation technology in steel production. The application of these
technologies not only improves the production efficiency and product quality of steel enterprises, but also significantly enhances
the safety and stability of the production process. The paper also aims to provide useful insights for the intelligent, efficient, and
sustainable development of the steel industry by delving into the electrical automation technology and its applications in steel
enterprises.

Keywords
steel enterprises; electrical automation; technology and applications
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Development of GIS Expansion Joint Intelligent Detection
and Alarm Device

Mengjiao Li Lingmiao Meng Dong Tan Jincai Ma Siyu Du
State Grid Xinjiang Electric Power Co., Ltd. Changji Power Supply Company, Changji, Xinjiang, 831100, China

Abstract

Expansion joints refer to flexible components that can effectively compensate for axial deformation. For example, the expansion joint
welded to the fixed tube plate heat exchanger shell has high axial flexibility and is prone to deformation. It can compensate for the
thermal expansion difference caused by different wall temperatures of the pipes and shell, reduce their axial loads, and thus reduce
the temperature difference stress of the pipes, tube plates, and shells, avoiding strength damage, instability damage, and pipe pull-out
damage. The expansion joint is installed at the bend of the pipeline or on the pipeline in the space connected to the equipment. The
existing expansion joint monitoring device has a simple structure and is not equipped with a protective or power supply structure.
Once the device is hit, it is prone to losing its function and needs to be connected to a different power source for use. Therefore,
design an intelligent monitoring device for GIS expansion joints that can solve power supply problems on its own while also having
protective structures.

Keywords

expansion joint; protective devices; autonomous power supply; detection device
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