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Strategy to Improve the Reliability of Distribution Network Loop Operation
Based on Optical Differential Protection

Wu Yanchi
Shenzhen Merchants Power Supply Co., LTD. Shenzhen, Guangdong 518000

Abstract : With the development of smart and interconnected distribution networks, loop closure operation has
become a crucial approach to enhance power supply reliability and resource utilization efficiency.
However, existing fault risks and protection coordination issues during loop closure processes hinder
its widespread application. Optical differential protection, with its high—precision and rapid—action
characteristics, offers significant assistance in addressing protection challenges during distribution
network loop closure operations. This study focuses on improving the reliability of optical differential
protection in distribution network loop closure operations, clarifying the core principles that must be
followed. Subsequently, targeted strategies are proposed from multiple dimensions. The research
demonstrates that through scientific principles and systematic implementation of these strategies, the
adaptability of optical differential protection in distribution network loop closure operations can be
significantly enhanced, effectively improving the overall power supply reliability of distri

Keywords : optical power protection; distribution network closed-loop operation; power supply
reliability; improvement principle; optimization strategy
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Research on Capacity Optimization and Economic Matching of Wind Solar
Complementary Energy Storage System
Ding Yong
Guizhou Yuanlong Integrated Energy Industry Service Co., Ltd., Guiyang, Guizhou 550081

Abstract : As an important form of renewable energy utilization, the capacity configuration of wind solar
complementary energy storage system affects the stability and economy of the system. Therefore, this
article focuses on the capacity optimization and economic matching of wind solar complementary energy
storage systems. Based on the explanation of system composition and operating characteristics, it deeply
analyzes the key factors affecting capacity configuration. The article focuses on proposing capacity
optimization strategies based on load demand, resource characteristics, economic constraints, and system
reliability, hoping to provide theoretical support and practical guidance for the efficient and economical
operation of wind solar complementary energy storage systems.

Keywords : complementary wind and solar energy; energy storage system; capacity optimization; economic
matching
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Intelligent Recognition Model for Anti Electricity Theft Based on Big Data and
Analysis of its Application Effect
Bai Lin
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Abstract :

Electricity is one of the indispensable energy sources in social production and people's lives, and

its stable supply is crucial for the development of the social economy. However, electricity theft has

always plagued the development of the power industry. It not only damages the economic benefits

of power companies, but also has a high risk of causing safety hazards such as electrical fires and

line overloads, threatening the safe operation of the power grid and the safety of people's lives and

property. This article is based on a big data based intelligent recognition model for anti electricity

theft, elaborating on the construction ideas, core architecture, and key technologies of the model, and

analyzing its application effect in anti electricity theft work.

Keywords :

big data; anti electricity theft; intelligent recognition model; application effect
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Research on Intelligent Grid Technology and Its Application in New Energy

Abstract :

Keywords :

Photovoltaic Grid-Connected System

Ge Liangzhi
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With the continuous growth of global energy demand and the increasing severity of environmental
issues, the development and application of new energy technologies have become crucial approaches
to addressing the energy crisis and reducing carbon emissions. Photovoltaic (PV) power generation, as
a clean and renewable energy source, holds broad application prospects and significant development
potential. However, the grid integration and operational management of PV power generation
systems face numerous challenges, such as grid stability, power fluctuations, and power quality
issues. These challenges necessitate the use of smart grid technologies to enhance the reliability,
safety, and economic efficiency of the systems. Smart grid technology is a novel power system that
integrates information communication, control, and energy management technologies, enabling real—
time monitoring, intelligent control, and optimized scheduling of the power system, thereby improving
operational efficiency and reliability. In new energy and PV grid—connected systems, smart grid
technology can enhance power generation efficiency and grid stability by real-time monitoring of the
operational status of PV power generation systems and grid load demand, achieving maximum power
tracking, power balancing, and power quality control of the PV systems.

new energy; PV grid—-connected system; smart grid technology; practical application
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Exploration and Application of Precise Cutting Technology for Aluminum
Electrolysis Crane
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Abstract :

In response to the problems of low precision and material waste in the overhead crane feeding process

during aluminum electrolysis production, in—depth technical exploration and application research

have been conducted. By adopting advanced sensor technology, automated control systems, and

optimizing the cutting process, the cutting accuracy of the aluminum electrolysis overhead crane has

been significantly improved, production costs have been reduced, production efficiency and product

quality have been improved, and beneficial technical references have been provided for the sustainable

development of the aluminum electrolysis industry.
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electrolytic aluminum; crown block; multi functional overhead crane; material valve
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Optimization and Upgrading of Intelligent Control System for Environmental
Monitoring in Thermal Power Plants
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Guoteng Shanxi Hequ Power Generation Co., LTD., Xinzhou, Shanxi 036500

Abstract : With the continuous growth of global energy demand and increasingly stringent environmental
standards, optimizing and upgrading intelligent control systems for environmental monitoring in
thermal power plants has become a pivotal factor driving the industry's green transformation. Current
challenges in flue gas pollutant, wastewater, and solid waste monitoring include delayed dynamic data
capture and insufficient multi-parameter coordination capabilities, leading to frequent exceedance of
emission limits for pollutants like nitrogen oxides. Traditional monitoring systems, constrained by limited
intelligent capabilities, struggle to meet real-time monitoring and dynamic regulation requirements
under ultra—low emission standards, thereby hindering sustainable development. Addressing these
issues, this study focuses on integrating environmental monitoring with intelligent control technologies.
By establishing a closed-loop system covering emission source identification, real-time monitoring,
emission exceedance alerts, and decision support, we aim to achieve refined and forward-looking
environmental management.

Keywords : environmental protection monitoring of thermal power plants; intelligent control system;
big data analysis; Internet of Things technology
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Research on Risk Prevention and Control Measures for Stripping Operation
and Electrical Equipment in Open-Pit Coal Mines

You Hao', Yu Tianyang', Yu Xiaoli?
1. Zha Lu Te Qi Zha Naoer Coal Industry Co., Ltd. Tongliao, Inner Mongolia 029200
2. Inner Mongolia Huomei Hongjun Aluminum and Electric Co., L.td. Tongliao, Inner Mongolia 029200

Abstract : The stripping operation of open—pit coal mines is a crucial step in coal mining, which involves the
coordination of multiple processes such as blasting, mining, transportation, and soil dumping, and relies
heavily on the support of large electrical equipment. Although the safety of operations and the stability
of electrical equipment directly determine the production efficiency and personnel safety of coal
mines, the current stripping operations in open—pit coal mines are still prone to safety accidents such
as collapse, mechanical collisions, and electrical short circuits due to complex geological conditions,
improper process connections, equipment aging, and non-standard operations, seriously threatening
the lives of workers and the safety of coal mine property. This article systematically summarizes
the core risks of stripping operation operations (including key risks of electrical equipment), and
proposes corresponding prevention and control measures from the aspects of technical optimization,
management upgrading, and personnel training, hoping to promote the high—quality development of
safety production in the coal industry.

Keywords : open-pit coal mine; peel off the running job; electrical equipment; risk prevention and
control; slope stability; equipment status monitoring; safety management
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Exploration of Fault Diagnosis and Safety Management Pathways for Power
Generation Equipment Based on Big Data Analysis

Tian Xiaolong
State Power Investment Corporation Limited, Beijing 100029

Abstract : This paper focuses on the exploration of fault diagnosis and safety management pathways for power
generation equipment based on big data analysis, aiming to provide a path reference for the digital
and intelligent transformation of power generation equipment management. In terms of fault diagnosis,
a four—layer architecture of "data layer — processing layer — model layer — application layer" is
constructed. Data perception and governance are achieved through a sensor network. Fault diagnosis
and remaining useful life prediction models are established using machine learning, with results
visualized and model decisions explained. For safety management, the limitations of traditional models
are analyzed, and a new big data management paradigm of “proactive prevention, data—driven, and
comprehensive coverage" is proposed. A closed-loop pathway of "data collection — analysis and
diagnosis — decision—-making and execution — effect feedback - optimization and improvement" is
constructed, while a supporting system is established from the perspectives of technology, systems,
and personnel. Additionally, the challenges in data, technology, personnel, and management during
implementation are identified, and corresponding safeguard strategies are provided. The paper
summarizes the critical role of big data in enhancing the accuracy of fault diagnosis and the level of
safety management, providing theoretical support for practical applications.

Keywords : big data analysis; power generation equipment; fault diagnosis; safety management
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Research on the Application of Intelligent Means in Anomaly Detection and
Safe Production of Power Generation Equipment
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Abstract : This paper focuses on the application of intelligent means in anomaly detection and safe production
of power generation equipment. By considering the regional new energy structure and extreme climate
characteristics, it constructs an intelligent application model tailored to local scenarios and clarifies
the implementation path for safe production. Meanwhile, a comprehensive benefit evaluation system
is established from four dimensions: economy, safety, management, and society. It analyzes regional
challenges and proposes targeted countermeasures, providing theoretical support and practical
references for the power generation industry to transition from traditional operation and maintenance
to intelligent operation and maintenance, and to ensure a safe and stable power supply in the region.

Keywords : intelligent means; power generation equipment; anomaly detection; safe production
management
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Strengthening Fuel Cost Management in Thermal Power Plants — Improving
Enterprise Economic Efficiency

Wu Fan
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Abstract :

In the context of the "dual carbon" target and energy structure adjustment, thermal power plants are

the main body of energy supply, facing many challenges such as coal price fluctuations, increasing

environmental protection requirements, and fierce market competition. Fuel cost, as the main cost

component of thermal power plants, accounts for about 60% to 70% of the total cost, directly

affecting the economic benefits and competitiveness of enterprises. This article mainly analyzes the

significance of fuel cost management in thermal power plants, summarizes the current management

problems in procurement, storage, combustion, accounting, and other aspects of thermal power plants,

and proposes effective suggestions and measures to improve procurement methods, strengthen

storage management, improve combustion efficiency, optimize cost accounting systems, accelerate

informationization processes, etc., providing a practical basis and experience reference for thermal

power plants to reduce fuel costs, improve profitability, and achieve sustainable development.

Keywords :

thermal power plants; fuel cost management; enterprise economic benefits
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Technical Analysis on Operation, Maintenance and Fault Troubleshooting of
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Abstract :

A large number of power transmission and distribution lines have been constructed across various

regions in China for the distribution and transmission of electrical energy. However, influenced by

various internal and external factors, power transmission and distribution lines are often prone to

various faults during their initial operation period, with short circuits, lightning strikes, and other faults

being relatively common. Once these faults occur, they must be addressed promptly; otherwise, they

may lead to catastrophic consequences. Therefore, it is of great significance to research and apply

maintenance and fault—elimination techniques to reduce the probability of faults occurring.
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techniques

power transmission and distribution lines; operational maintenance; fault-elimination
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The Practical Application and Validation of Artificial Intelligence Algorithms
in Fault Diagnosis for Photovoltaic Inverter Operation and Maintenance
Li Xiong fei
Yunnan Jinyuan New Energy Co., Ltd., Kunming, Yunnan 650200

Abstract : As a core conversion device in photovoltaic power generation systems, the operational stability of
photovoltaic inverters determines the overall power generation efficiency and economic benefits of the
entire photovoltaic power station. However, traditional fault diagnosis methods overly rely on human
experience, which leads to issues such as delayed diagnosis, low accuracy, and high maintenance costs.
This paper focuses on artificial intelligence algorithms as the technological core, combining the maintenance
practices of photovoltaic power stations. It systematically explores the practical application path of
artificial intelligence algorithms in the fault diagnosis of photovoltaic inverters from four dimensions: data
collection and preprocessing, algorithm model selection and adaptation, diagnostic system construction
and implementation, and on-site validation and optimization. Field validation in multiple photovoltaic power
stations has shown that the fault diagnosis system based on artificial intelligence algorithms can achieve
rapid fault identification, accurate localization, and early warning. This system significantly enhances
maintenance and repair efficiency and reduces downtime caused by faults.

Keywords : artificial intelligence algorithms; photovoltaic inverters; fault diagnosis; maintenance and
repair; practical applications
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Abstract :

In recent years, China's coal-fired power generation sector has experienced rapid development,

particularly marked by significant growth in large—capacity units and notable improvements in the

average unit capacity of new projects. Currently, numerous ultra—supercritical 1000MW generating

units are under construction or planned nationwide. With the accelerated progress of this industry,

fundamental design changes have emerged in unit structures, including increased equipment

dimensions, enhanced structural complexity, greater quantities of oversized components, and higher

upper limits for average unit weight. Among these developments, boiler plate beams—characterized

as ultra—long and heavy-duty equipment—have become critical during installation processes. Their

unloading and hoisting operations have increasingly become pivotal elements in boiler installation

construction.
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The Impact and Countermeasures of Deviation in New Energy Power
Generation Prediction on Power Grid Safety
Yang Ming
Guangxi Jinyuan Southern New Energy Co., Ltd. Nanning, Guangxi 530000

Abstract : With the increasing penetration rate of new energy in the power system, the problem of power
generation prediction deviation is becoming increasingly prominent. This problem mainly stems from
the complexity of meteorological conditions, imperfect prediction models, and fluctuations in equipment
performance. Prediction bias has multiple impacts on power grid safety, including disrupting grid
stability, reducing power quality, and increasing scheduling and operational difficulties. To address
this issue, efforts need to be made to improve the accuracy of prediction technology, optimize power
grid dispatch strategies, and improve relevant standards and management systems. The purpose of
this study is to explore how to effectively reduce the prediction bias of new energy power generation,
thereby promoting the coordinated development of new energy and grid security, and providing
theoretical support and practical guidance for the stable operation of the power system.

Keywords : new energy; power generation capacity; prediction bias; grid security
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Photovoltaic MC4 Plug Quality Control Measures
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Abstract :

This paper investigates quality control measures for MC4 connectors in photovoltaic power generation

systems. The study begins with an analysis of major domestic manufacturers, followed by a detailed

examination of common issues including aging, short circuits, and fire hazards along with their

root causes. Subsequent sections elaborate on manufacturing process controls and critical quality

assurance strategies during equipment procurement and installation phases. Key aspects covered

include material selection, process standards, supplier evaluation, and field operation protocols.

Through comprehensive research in these areas, the paper provides actionable recommendations to

enhance the reliability of MC4 connectors in photovoltaic systems.

Keywords :

photovoltaic power generation; MC4 plug; quality control
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Research on the Operation Problems of Desulfurization GGH (Rotary Heat
Exchanger) and Energy-saving Renovation Schemes

Dai Guohui
Guangzhou Zhujiang Electric Power Co., LTD, Guangzhou, Guangdong 511458

Abstract : Analyze the GGH operation data of a 600MW unit in a certain power plant, and elaborate the fault
characteristics and influencing factors such as corrosion scaling and seal failure. Introduce a variety of
improvement measures, such as PTFE composite coating, segmented honeycomb ceramic modules,
etc. After the implementation of energy—saving transformation, the performance of the equipment was
improved, energy consumption was reduced, and the evaluation method of the transformation plan
was also discussed.
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BIM Technology-Based Supervision of Electrical Equipment Installation and
Engineering Efficiency in Substations

Cen Xianhang
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Abstract : This paper presents the application of BIM technology in supervising electrical equipment installation
for substations, detailing its core functions and advantages across project phases. It describes the
BIM implementation framework for substation engineering, covering the 3D collaborative management
platform and database system. The study also addresses supervisory tasks during the installation of
main transformers and other equipment, secondary equipment commissioning, and quality acceptance
using point cloud scanning. Finally, it discusses the collaborative management value of BIM, future
development directions, and challenges with technology integration.

Keywords : BIM technology; substation; supervision of electrical equipment installation
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Integration and Innovation of Technical Management in Power Engineering
and New Energy Projects
Shen Shuguang

Guangdong Guang'ao Energy Technology Co., Ltd., Shantou, Guangdong 515000

Abstract :

This paper explores the technical management of power engineering and new energy projects. It

elaborates on the characteristics of power engineering technical management, including systematicity,

complexity, etc. It introduces the special requirements of new energy projects, such as grid

connection standards. It also covers risk management frameworks under integrated systems,

data interconnection specifications, intelligent decision support systems, and other related content,

emphasizing the significance of integration and innovation as well as the prospects for emerging

technology applications.
Keywords :

power engineering; new energy; technical management
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Research on Installation and Risk Management of M&E Equipment in
Construction Engineering—Taking Shopping Mall Hotels as Examples
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Abstract :

This paper elaborates on key aspects of M&E equipment installation in shopping mall hotels, including

technologies such as air conditioning noise reduction and freeze—proof expansion of pipes, highlighting

cross—operation coordination mechanisms and BIM application. It analyzes the characteristics of

installation risks and proposes control measures. Additionally, it covers system upgrades (e.g.,

power supply and fire protection) and equipment condition monitoring, establishing an intelligent risk

management system to improve the acceptance pass rate. Directions for full lifecycle management are

also proposed.
Keywords :

M&E equipment installation; risk management; shopping mall hotels
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Research on the Integrated Application of "Dual Prevention Mechanism” in
Emergency Management of Coal-Fired Power Plant Engineering Construction
Zhang Qian, Cui Hengtao, Qin Yijun
State Power Investment Corporation Xiexin Binhai Power Generation Co., Ltd., Yancheng, Jiangsu 224000

Abstract : This paper focuses on the integration of the dual prevention mechanism of risk management and
hidden danger investigation and governance with the emergency management system of coal—fired
power plant construction projects. It analyzes the high-risk characteristics of coal-fired power plant
projects and the limitations of traditional emergency management that emphasizes response over
prevention. A new forward-looking emergency management model centered on the dual prevention
mechanism is constructed, integrating risk classification control and hidden danger investigation and
governance into the entire emergency management process. By taking a new 300MW coal-fired
power plant construction project as an example and comparing key indicators before and after the
integration, it is confirmed that this integration can significantly enhance the proactiveness, accuracy
and effectiveness of emergency management.

Keywords : dual prevention mechanism; coal-fired power plant; construction engineering; emergency
management; hidden danger investigation
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Abstract :

the power transmission and distribution project is the foundation to ensure the stable and safe

operation of the power system, and a very important part of the power transmission and distribution

project is the transformer, whose installation and commissioning quality is closely related to the

operation of the whole power transmission and distribution project. Therefore, this paper analyzes and

discusses the installation and commissioning of transformers in power transmission and distribution

projects, in order to provide some reference for improving the power supply quality of power

transmission and distribution projects.
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Abstract :

Environmental protection power generation technology plays a crucial role in addressing the energy

crisis and alleviating environmental pressures. With the increasing global demand for sustainable

energy, environmental protection power generation technologies such as solar energy, wind energy,

and hydropower have achieved rapid development. These technologies not only help reduce reliance

on fossil fuels but also significantly cut down greenhouse gas emissions. Currently, remarkable

progress has been made in the technological maturity, cost—effectiveness, and application scale

of environmental protection power generation technology. However, there remains a certain gap

compared with the international advanced level.
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The Impact Mechanism of Regional Industrial Structure Adjustment on
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Abstract : This paper focuses on the impact mechanism of regional industrial structure adjustment on electricity
demand and the construction of a prediction model under the dual carbon goals. At the level of impact
mechanism, it establishes an "multi—factor-multi-path—dynamic" analytical framework, pointing out that
the dual carbon goals drive industries to transform towards low-carbonization, high-endization, and
servitization through policy guidance. This transformation not only directly changes the total amount
and structure of electricity demand through structural effects but also exerts indirect influences through
technological progress, energy substitution, policy guidance, and consumption stimulation. In terms of
prediction model construction, guided by the principles of "systematic integration, dynamic reflection, and
regional adaptation," and adhering to the principles of scientificity, operability, dynamism, and robustness,
the paper selects the total regional electricity demand as the explained variable, with the rationalization,
advancement, and low-carbonization of industrial structure as the core explanatory variables. It introduces
control variables such as technological progress and energy substitution, employs a Dynamic Panel Data
Model (DPDM) to depict dynamic interactive relationships, and addresses endogeneity issues through the
System Generalized Method of Moments (GMM) approach, completing a series of tests. This provides
theoretical and methodological support for accurate prediction of regional electricity demand and the
formulation of differentiated policies under the dual carbon goals.
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