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Research on Technical and Economic Evaluation Methods
for Feasibility Study Stage of Aluminum Oxide Projects

Duomai Cheng
Chinalco Zhongzhou Aluminum Co., Ltd., Jiaozuo, Henan, 454350, China

Abstract

The alumina project,as an essential component of the aluminum industry,has its production process and market demand directly
impacting the project’s feasibility and economic benefits.In the feasibility study stage of an alumina project,the application of
technical and economic evaluation methods is crucial. This study first analyzes the production process and market demand of the
alumina project,explores the industry’s background and development prospects,and clarifies the necessity of conducting a technical
and economic evaluation.It then introduces the basic theories of technical and economic evaluation,elaborates on its main methods
and steps,and focuses on analyzing the key indicators and models for both technical and economic evaluations.By comprehensively
analyzing factors such as technology selection,process flow,technology maturity,and economic benefits in the alumina project,this
paper proposes an optimized technical and economic evaluation method,providing scientific support for decision-making in alumina
projects.

Keywords

alumina; technical and economic evaluation; investment budget; process flow; risk control
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Research on Automation and Intelligent Transformation
Schemes for Distribution Networks

Jianfeng Shi
Beijing Huairou Power Supply Company, Beijing Electric Power Company, Beijing, 101400, China

Abstract

The distribution network serves as the hub connecting power sources and users in the electric power system. Its operational stability
and power supply reliability directly impact the quality of electric power service. The existing distribution network faces challenges
such as aging equipment and simplistic control modes, which fail to meet the requirements of new power system construction and
diversified user electricity consumption. By combining distribution automation technology and Internet of Things (I0T) technology to
address the issues of low operational efficiency and slow fault handling in the distribution network, a systematic transformation plan
system is established. This includes transformation demand analysis, key technology design, and implementation path planning. It
breaks through the technical barriers and execution difficulties of traditional distribution network transformation, achieving automated
control, intelligent dispatch, and refined maintenance of distribution network operations. This provides technical support and practical
reference for the high-quality upgrading of the distribution network.

Keywords

distribution network; automation transformation; intelligent upgrade
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Research on Optimizing Standardized Operation Procedures
for Meter Installation and Power Connection in the Context of
Smart Grid

Jian Wang
Beijing Huashang Electric Lamp Co., Ltd., Beijing, 101400, China

Abstract

In electric power engineering construction projects, meter installation and power connection work is a crucial aspect. It plays an
irreplaceable role in ensuring that power companies can safely and stably provide electric power resources to users. Additionally,
it serves the purpose of monitoring users’ electricity consumption levels and calculating electricity consumption, which is related
to the interests of every electricity user. With the in-depth advancement of smart grid construction, the traditional meter installation
and power connection workflow has become difficult to adapt to the development needs of intelligence and precision. There
are issues such as non-standardized processes, low efficiency, and insufficient technology application. This article combines the
development characteristics of smart grids, analyzes the current status and problems of standardized meter installation and power
connection operations, proposes full-process optimization strategies and technology empowerment paths, and verifies the feasibility
of optimization through typical cases, aiming to improve the quality and efficiency of meter installation and power connection
operations.

Keywords

smart grid; meter installation and power connection; standardized operation; process optimization; technology empowerment
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Industrial Process Modeling and Computer Parallel
Simulation Optimization Based on Digital Twins

Tao Song Dingyuan Mo

College of Mathematical and Statistical Sciences, Baise University, Baise, Guangxi, 533099, China

Abstract

As a core technological carrier connecting physical entities and virtual models, digital twin technology provides powerful technical
support for industrial process modeling with the characteristics of virtual-real mapping, real-time interaction, and dynamic iteration.
Applying this technology to industrial process modeling not only eliminates the drawbacks of traditional modeling methods but also
significantly enhances the accuracy of model construction, thereby providing a strong decision-making and reference basis for the
deep optimization of industrial processes. Based on this, this paper will systematically elaborate on the key modeling technologies
of integrating industrial multi-source data and data fusion governance, constructing simulation models based on virtual-real
collaboration, and iterative optimization of the model throughout its lifecycle. It proposes specific implementation paths for building
a technical system architecture, improving simulation linkage mechanisms, and deep optimization of industrial processes, aiming to
provide theoretical references and insights for enhancing the quality and efficiency of industrial production processes and improving
the level of intelligent manufacturing.

Keywords
digital twin; industrial process modeling; computer; parallel simulation; optimization strategy
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Research on the Application of Industrial Robots and
Electrical Automation in Intelligent Manufacturing

Jinxing Wang Xueqing Shi
Ningbo Iron and Steel Co., Ltd., Ningbo, Zhejiang, 315807, China

Abstract

In the context of the rapid development of intelligent manufacturing, the deep integration of industrial robots and electrical
automation has become the key path to promote the transformation and upgrading of the manufacturing industry. This paper focuses
on the application practice of the integration of the two in intelligent manufacturing, elaborating on the specific scenarios and
operation modes of the integration application from the three core aspects of production processing, assembly and inspection, and
logistics and warehousing. It analyzes the technical, procedural, and personnel-level bottlenecks existing in the current integration
process and proposes targeted implementation strategies such as technological research and development, process optimization, and
talent cultivation to achieve the collaborative efforts of the two, promoting the efficient, precise, and intelligent transformation of
production, providing theoretical and practical support for the technological upgrading in the field of intelligent manufacturing, and
helping the manufacturing industry achieve high-quality development.

Keywords
Industrial robots; Electrical automation; Intelligent manufacturing
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Analysis on Detection Methods and Prevention Strategies
for Elevator Operation Failures

Ying Zhang
Hangzhou Special Equipment Inspection and Research Institute, Hangzhou, Zhejiang, 310051, China

Abstract

Elevators, as indispensable vertical transportation systems in modern architecture, require paramount safety and reliability. However,
prolonged operation inevitably leads to various operational failures. This study conducts an in-depth analysis of common elevator
malfunctions, with particular focus on mechanical system failures and electrical control system malfunctions. Based on these
findings, the paper explores diagnostic technologies including traditional inspection methods, non-destructive testing approaches,
and intelligent diagnostic systems. It further proposes governance strategies such as establishing standardized daily maintenance
protocols, optimizing design and installation processes, and implementing preventive maintenance measures, providing actionable

references for industry professionals.

Keywords

elevator operation failure; detection methods; preventive strategies
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Upgrade and Development Path of Radio and Television
Engineering Technology in the Era of Converged Media

Jian Bai
Huainan News Media Center, Huainan, Anhui, 232001, China

Abstract

The advent of the converged media era has profoundly transformed information dissemination patterns, content production
methodologies, and audience reception habits, while also imposing new demands on radio and television engineering systems.
Traditional broadcasting infrastructure was characterized by one-way transmission, fixed terminal reception, and relatively isolated
transmission networks. Against the backdrop of continuous media convergence, broadcasting engineering has progressively evolved
toward networked, digitalized, intelligent, and platform-based architectures. Critical operational aspects—including program
acquisition and production, broadcast control systems, signal coverage, platform management, content distribution, and technical
maintenance—are now facing structural restructuring and capability upgrades. This paper examines the practical context of
technological advancement in broadcasting engineering during the converged media era, analyzes existing challenges, identifies key
technological priorities, and explores development pathways to provide actionable insights for high-quality broadcasting engineering
development and integrated media ecosystem construction.

Keywords

converged media era; broadcasting engineering; digital transformation; intelligent development; development path
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Optimization of Co-Separation Technology for High-
Salinity and High-COD Wastewater and Its Engineering
Application in the Textile Industry

Yungang Luo Jie Liu Hongwei Qiao Shouxiu Sun Yiling Chen
Korla Zhongtai Textile Technology Co., Ltd., Korla, Xinjiang, 841000, China

Abstract

The wastewater discharged from the textile printing and dyeing industry contains a large amount of high salt and high COD.
Traditional separation processes have low separation efficiency, low degree of salt resource utilization, and serious membrane
pollution, which cannot meet the requirements of industry emission reduction and resource utilization. After optimizing the
synergistic effects of pretreatment, membrane concentration, and evaporation crystallization, key unit parameter adjustment and
improved drug compatibility were adopted to achieve efficient separation of salt and organic matter, improve salt crystal purity and
COD removal efficiency. Combined with the engineering application requirements of the textile industry, the integrated design of the
system was completed to solve the efficiency problems of traditional processes in practical operation, providing technical support and
engineering reference for the treatment of high salt and high COD wastewater in the textile industry.

Keywords
high salt and high COD wastewater; collaborative separation; membrane concentration; evaporative crystallization; textile printing
and dyeing; engineering application
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Analysis on Centralized Control Operation Technology of
Generating Units in Thermal Power Plants

Song Wang
Liaoning Datang International Huludao Thermal Power Co., Ltd., Huludao, Liaoning, 125000, China

Abstract

Under the background of the power system shifting from primarily electricity supply to a balance of supply assurance, peak shaving,
frequency regulation, and adaptation to renewable energy fluctuations, the operating modes of thermal power plant generating units
have evolved from solely pursuing high output under rated conditions to emphasizing comprehensive control with wide load range,
rapid response, stable parameters, and low coal consumption. Centralized control operation no longer merely involves integrating
boilers, steam turbines, and electrical equipment into a single monitoring platform, but requires synchronous inclusion of load
commands, combustion status, steam-water parameters, cold-end conditions, and environmental constraints into the regulation loop
under unified logic. Given the current operational reality where China’s coal-fired power continues to bear a significant proportion
of power generation capacity, peak load capability, and system regulation capacity, the quality of centralized control operation
technology directly impacts the safety margin of units, dispatch adaptability, and actual energy efficiency levels.

Keywords
thermal power plant; generating unit; centralized control operation; technology; analysis
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Research on the Application of Big Data Collection in
Electricity Demand Side Management

Wang Jiao
State Grid Anshan Power Supply Company, Anshan City, Liaoning Province, 114300

Abstract

With the iterative updating of current Internet information technology, big data based on computer has gradually become the driving
force for innovation and development in various fields of modern society. As a key development direction of modern power systems,
smart grids integrate various advanced technologies, significantly improving their efficiency, reliability, and sustainability. This article
combines the current application of big data in the State Grid to explore in detail the application scope of electricity information
collection and big data in demand side management. It systematically elaborates on the core goals and importance of demand side
management, and proposes solutions to existing problems. The purpose is to provide experience reference for the power industry to
better utilize big data analysis and continuously improve the level of demand side management.
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electricity consumption information collection; Big data analysis; Power demand side management; Applied research
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