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Application of Digital Surveying and Mapping Technology in Water Conservancy Engineering
Surveying
TAN Chunyou *, ZHANG Silong 2
1. Guigang Rungang Engineering Survey and Design Co., Ltd., Guigang, Guangxi, 537100, China
2. Guigang Gangnan Zhanjiang Agricultural Services, Guigang, Guangxi, 537100, China

Abstract: Traditional surveying techniques mostly rely on manual operation, so they are easily affected by the surrounding
environmental conditions. The accuracy of their measurements is often low, and the final results are difficult to guarantee accuracy.
Compared with it, digital surveying technology has shown outstanding advantages in terms of data accuracy, security protection,
integrity, and information richness, and has further improved the automation level and overall efficiency of measurement work. Its core
technologies include global positioning system (GPS), geographic information system (GIS), remote sensing technology, and digital
map processing technology. These technologies have a wide range of applications in engineering surveying related fields. In the future
development trend, digital surveying will move towards integration and intelligence, which can provide critical support and assistance
for key engineering projects and the construction of smart cities.

Keywords: digital surveying and mapping technology; water conservancy engineering; engineering surveying; technology application
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Research on Construction Technology of River Embankment Protection Engineering in Water
Conservancy Engineering

AIZIMAITI Abudureyimu
Xinjiang Hongyuan Runze Construction Engineering Co., Ltd., Yili, Xinjiang, 835200, China

Abstract: With the continuous development of regional economy and the continuous progress of society, the scale of water
conservancy construction is becoming larger and larger. In this situation, river embankment protection engineering plays a crucial role
in the water conservancy engineering system. The article comprehensively and meticulously analyzes the specific process of
embankment filling construction, the techniques used in revetment construction, and innovative measures in construction management
in complex environments. After research, it can be found that scientific and reasonable construction techniques combined with
appropriate technical measures are of great significance for ensuring the stability of embankments, guaranteeing flood control safety,
and promoting ecological restoration of rivers. The application of intelligent monitoring and quality management technology can

greatly improve the efficiency of long-term operation of projects.

Keywords: water conservancy engineering; river management; embankment protection; construction technology
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Construction and Research of Earthquake Emergency Management System for Water
Conservancy Hub Projects

DUAN Zicheng
Xinjiang Tarim River Basin Jiyin Water Conservancy Hub Management Center, Hotan, Xinjiang, 848000, China

Abstract: This article focuses on the threat of earthquake disasters faced by water conservancy hubs in western China. Taking into
account the frequent seismic activity, high magnitude, complex geological conditions, and fragile ecological environment in the region,
a scientific and effective earthquake emergency management system has been carefully constructed. This system includes
organizational structure and division of responsibilities, emergency management process design, monitoring and risk assessment
mechanism, emergency response and decision-making command mechanism, resource allocation and logistics support mechanism, as
well as information management and communication support mechanism, and many other key contents, thereby forming a complete
emergency management system closed loop. Through a series of implementation measures such as technical support and equipment
construction, training exercises and capacity enhancement, evaluation improvement and continuous optimization, the emergency
management capability and seismic reduction level of water conservancy hub projects in response to earthquakes have been effectively
improved, which has significant theoretical value and practical significance for ensuring regional water resources security and
ecological security.

Keywords: water conservancy hub; earthquake emergency management; system construction; monitoring and early warning
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Analysis of Key Points of Earthwork Excavation Construction Technology in Water
Conservancy Engineering
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1. Xinjiang Soil and Water Conservation Monitoring Center, Urumgi, Xinjiang, 830000, China

2. Xinjiang Soil and Water Conservation Experimental Station of the Water Resources Department, Urumgi, Xinjiang, 830000, China

Abstract: Earthwork excavation in water conservancy engineering is an extremely important link in engineering construction, and the
quality of its construction will directly affect the safety status of the project and the progress of subsequent construction. As the scale
of engineering becomes larger and the construction environment becomes increasingly complex, traditional construction methods have
certain limitations in construction efficiency, accuracy, and safety management. In arid or semi-arid areas, problems such as loose soil,
unstable slopes, and unstable groundwater are particularly prominent. At present, earthwork excavation construction is developing
towards mechanization, layered and segmented excavation, slope support, foundation reinforcement, anti-seepage treatment, and
drainage and precipitation. In addition, measures for quality monitoring and risk management are gradually being applied. However,
further improvements are still needed in construction organization, risk prevention and control, and environmental protection. The
article analyzes the technical points and management measures of earthwork excavation construction in water conservancy projects,
providing a certain reference for improving construction quality and safety.

Keywords: water conservancy engineering; earthwork excavation; construction technology; technical points
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Analysis of Quality Management and Control Points in the Construction Stage of Water

Conservancy Projects
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Tarim River Basin Engineering Construction and Quality Safety Technology Center, Korla, Xinjiang, 841000, China

Abstract: Quality management during the construction phase of water conservancy projects actually plays a crucial role in the entire
project. It is an important link in ensuring that the project can achieve safety, durability, and smooth implementation of all functions.
From the current situation, there are still many prominent problems during the construction process. For example, the preparation for
construction and technical disclosure are not sufficient, and the management of raw materials and equipment is not strict enough. There
are also certain deviations in the implementation of construction technology, and the quality supervision and responsibility tracing
mechanism are not perfect enough. The natural environment itself is relatively complex, and the construction conditions are also subject to
many limitations, which puts higher demands on construction quality control. Overall, although the existing management system and
processes have been initially established, there are still some weak links in actual implementation. Therefore, it is necessary to further
strengthen the quality management of the entire process and propose several control measures accordingly, hoping to comprehensively
improve the quality management level of water conservancy engineering construction through this approach.

Keywords: water conservancy engineering; construction stage; quality management; key control points
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Research on Optimization Application of Water Conservancy and Hydropower Concrete
Construction Based on BIM Technology
JIA Liging
Shandong Water Conservancy and Hydropower Construction Engineering Contractor Co., Ltd., Ji’nan, Shandong, 250100, China

Abstract: In terms of concrete construction, the process of water conservancy and hydropower engineering is quite complex, and the
amount of work is considerable. The construction quality and management level have a significant impact on the safety and
operational effectiveness of the project. The traditional construction management methods are no longer suitable for the various needs
of modern water conservancy and hydropower projects in terms of refined construction. BIM technology regards 3D digital models as
core elements, which can achieve integrated processing and visual management of engineering information, thereby providing
effective technical assistance for optimizing concrete construction. Based on the actual needs of concrete antifreeze construction in the
cold and high-altitude environment of water conservancy and hydropower projects in Shandong Province during winter, this article
conducts research and explores the localized application mode of BIM technology. Through research, it has been found that if BIM
technology can be used reasonably, it will be beneficial to improve the scientificity and controllability of concrete construction, and
also provide corresponding reference for improving the quality and management level of water conservancy and hydropower
engineering construction.

Keywords: BIM technology; water conservancy and hydropower; concrete construction; optimization; technology application
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Continuously Promote Agricultural Water Conservancy and High Standard Farmland Construction

QIAO Chenggang
Hangjin Banner Finance Bureau, Ordos, Inner Mongolia, 047400, China

Abstract: With the continuous advancement of agricultural modernization in China, agricultural water conservancy and high standard
farmland construction play an important role in ensuring food security, improving agricultural production capacity, and promoting
sustainable agricultural development. In recent years, China has achieved certain results in the construction of agricultural water
conservancy infrastructure, standardized transformation of cultivated land, and intelligent management. However, there are still
problems such as aging infrastructure, insufficient financial support, and inadequate post construction management and maintenance
mechanisms. This paper analyzes the current situation and proposes paths and measures to continuously promote the construction of
agricultural water conservancy and high standard farmland, such as systematic construction of infrastructure, improvement of
construction quality and efficiency, and improvement of guarantee mechanisms. Combined with the development trend of digital
technology and smart water conservancy, an optimization strategy combining technology and management is proposed to provide
reference for the construction of high standard agricultural water conservancy projects in China.

Keywords: farmland water conservancy construction; high standard farmland; sustainable development
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Complementary Management and Optimization Analysis of Groundwater Resources and
Surface Water

WANG Haixia
Xinjiang Changji Daxiqu Agricultural Development Service Center, Changji, Xinjiang, 831104, China

Abstract: The problem of water scarcity in arid and semi-arid regions is particularly prominent. In these areas, surface water exhibits
significant seasonal fluctuations, while groundwater, despite its large reserves, has a very slow replenishment rate. At the same time,
groundwater utilization is relatively concentrated in some areas, and although water quality has changed to some extent, it can be
continuously optimized through reasonable management. The complementary utilization of groundwater and surface water can
alleviate the tension faced by water resources to a certain extent, and also help to optimize the allocation of water resources, thereby
ensuring that the demand for ecological water is met. There are still many shortcomings in the existing management mode and
regulatory measures. A comprehensive and detailed analysis of the actual situation of water resources, in-depth research on
complementary mechanisms, and the proposal of more optimized management strategies are undoubtedly of great significance for
achieving the sustainable utilization goals of water resources and improving their utilization efficiency.

Keywords: groundwater; surface water; complementary management; optimization analysis
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Research on the Analysis Method of Surface Water Storage Irrigation and Water Resource
Supply and Demand Balance

MAJu
Jimusaer Water Management Station, Changji, Xinjiang, 831700, China

Abstract: With the gradual expansion of agricultural production scale, the contradiction between water supply and demand is
becoming increasingly severe. In this situation, surface water storage irrigation plays an important role in ensuring the rational
utilization of water resources in irrigation areas. The article systematically studies the methods of surface water storage irrigation and
water resource supply-demand balance analysis, elaborates on the relevant concepts and evaluation indicators of water resource
supply-demand balance, and deeply analyzes the key factors of supply and demand sides. On this basis, further in-depth analysis is
conducted on the principles, system types, and regulation methods of surface water storage irrigation. At the same time, combined with
the water regulation situation in irrigation areas, corresponding theoretical support is provided for water resource allocation work. We
have also developed methods for simulating and optimizing water resources, and carried out prediction and verification work on the
supply-demand balance and regulatory effects in different scenarios. Research has shown that scientific and rational water storage and
irrigation scheduling, as well as water quantity optimization operations, can significantly improve the utilization efficiency of water
resources in irrigation areas, providing a reliable basis for water resource management and agricultural irrigation planning, which is
particularly suitable for arid and semi-arid regions.

Keywords: surface water; water storage irrigation; balance of supply and demand of water resources
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Research on the Implementation and Supervision Mechanism of Soil and Water Conservation
Measures for Water Conservancy Projects in Wind blown Areas

HAN Xiaofei
Hami Water Conservancy Construction and Safety Center, Hami, Xinjiang, 839000, China

Abstract: Water conservancy engineering plays an important role in ensuring the rational utilization of water resources and reducing
the pressure of flood control and disaster reduction. However, in the actual construction process, a series of problems such as soil
erosion, poor slope stability, and ecological damage often occur. These problems are particularly prominent in areas with sandstorms
and complex terrain conditions. At present, water conservancy projects in windy and sandy areas in China have implemented soil and
water conservation measures such as vegetation restoration, slope reinforcement, and water diversion, and have also established
relevant systems for construction management and monitoring. However, in practical operation, there are still many problems such as
insufficient implementation of measures, lack of monitoring methods, unclear responsibility attribution, and incomplete maintenance
work, which make it difficult for some projects to achieve the expected ideal state of soil and water conservation. Therefore,
strengthening the scientific and reasonable planning and design of soil and water conservation measures, while enhancing the control
of construction management and supervision, is undoubtedly an extremely important measure to improve engineering safety and
ecological protection level.

Keywords: soil and water conservation measures; implementation measures; supervision mechanism
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Collaborative Implementation Strategy for Dust Control and Soil and Water Conservation

Measures in Wind Farm Construction

LYU Yin
Hami Water Conservancy Construction and Safety Center, Hami, Xinjiang, 839000, China

Abstract: Wind energy, as a new type of renewable clean resource, has experienced rapid development in China in recent years. It has
the advantages of low cost, no pollution, and renewability. However, the excavation of wind power foundations, cable trenches, and
the rolling of construction vehicles during the construction process inevitably caused soil erosion, vegetation damage, intensified
surface disturbance, and ecological environment destruction. According to the characteristics of soil erosion in wind farm construction,
reasonable division of soil erosion prevention and control zones should be carried out, and targeted and reasonable protective measures

should be deployed.

Keywords: wind farm construction; dust control; soil and water conservation measures; implement the same strategy
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Research on Planning and Water-saving Technology for Large-scale Irrigation Areas in Water
Conservancy Engineering

ZHU Changjiang
Urumgi Branch of Tacheng Water Conservancy Design and Research Institute Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: In the planning process of large-scale irrigation areas in arid and semi-arid regions, engineering layout and water resource
supply and demand balance often encounter many difficulties, which directly affect the sustainable utilization of agricultural water
resources and regional food security. The article analyzes the main problems in the planning of large-scale irrigation areas, such as
unreasonable engineering layout and obvious contradictions between water supply and demand. It then explores the key difficulties in
the application of water-saving technologies, such as difficulties in technology promotion, inadequate system support, and lack of
maintenance and management mechanisms. On this basis, this article delves into feasible ways to save water in large-scale irrigation
areas, such as optimizing the irrigation area engineering planning system, constructing diversified water source configuration models,
promoting applicable water-saving irrigation technologies, and improving the irrigation area information management system, provide
countermeasures and suggestions for promoting sustainable development of irrigation areas, including strengthening water-saving
awareness and training, increasing investment in water-saving facilities, improving operation and management mechanisms, and
promoting the integration of technology and agriculture.

Keywords: large-scale irrigation areas; water-saving technology; water resources allocation
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Exploration on the Application of New Energy Generation in the Power System

WU Kezhe
CHN Energy Group Xinjiang Kaidu River Basin Hydropower Development Co., Ltd., Korla, Xinjiang, 841000, China

Abstract: With the global energy structure transformation and the advancement of low-carbon development strategies, new energy
generation has become an extremely important trend in the development of the power system. Wind power and new energy
technologies such as photovoltaics can greatly alleviate the environmental pressure caused by the consumption of traditional fossil
fuels, while providing stable and sustainable energy supply to the power system. However, in the practical application of new energy
generation, there are still issues such as intermittency and volatility, and there are also many shortcomings in infrastructure
construction, which puts higher demands on the safe operation of the power system. The article provides a systematic analysis of the
application types, access methods, and characteristics of major new energy generation technologies, with a focus on exploring the roles
of grid connection strategies, multi energy coordinated scheduling, energy storage technology, and smart grid management in
improving the efficiency and reliability of new energy utilization. The research results show that with scientific planning and
technological innovation, new energy generation can not only ensure the safe and stable operation of the power system, but also
provide solid support for green and low-carbon transformation.

Keywords: new energy power generation; power system; application
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Research on Quality Control of Slope Excavation and Support Construction in Water
Conservancy and Hydropower Construction Process
XUE Jingjing
Xinjiang Xiaohaizi Water Conservancy Construction and Installation Engineering Co., Ltd., Tumushuke, Xinjiang, 843900, China

Abstract: Slope excavation and support construction play an important role in the construction of water conservancy and hydropower
projects. The quality of this construction is directly related to project safety, construction progress, and later operational stability. The
article refers to the actual construction situation of high slopes and complex geological conditions, and deeply analyzes the key factors
that affect slope construction, such as terrain, geology, climate, and construction technology conditions. It also comprehensively
elaborates on the construction methods and technologies involved in slope support, including temporary support, anchor and cable support,
shotcrete, and composite support methods, as well as drainage and protection measures. This clarifies the key points of construction
quality control, and provides detailed discussions on various preparations before construction, monitoring during excavation and support
processes, material and process management, as well as safety and environmental protection. Based on the construction characteristics of
high-risk and special environments, optimization strategies for slope construction quality control are proposed, hoping to provide scientific
guidance and practical reference for water conservancy and hydropower engineering construction.

Keywords: slope excavation; support construction; construction quality control; water conservancy and hydropower engineering
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Geological Hazards and Defense Measures in Water Conservancy and Hydropower Engineering

WANG Xiangzhao
PowerChina Zhongnan Engineering Corporation Limited, Changsha, Hunan, 410014, China

Abstract: Water conservancy and hydropower projects play an important role in meeting the demand for energy supply, improving
water resource management, and enhancing flood control and drought resistance capabilities. However, due to the fact that such
projects are often located in mountainous areas or river valleys with complex geological conditions, their rock and soil masses are in a
fragmented state, and their geological structures are extremely complex. In addition, the hydrological and meteorological conditions
are constantly changing, and there are disturbances generated during the construction process and the impact of reservoir water storage.
Therefore, the projects are often threatened by various geological disasters such as landslides, leaks, and instability of reservoir banks.
The article takes landslides as the main research object, analyzes the causes and impact mechanisms of geological disasters in water
conservancy and hydropower engineering, and proposes a comprehensive defense measure system, which includes engineering
defense measures, drainage and anti-seepage related technologies, risk assessment, monitoring and early warning based on different
regional conditions, as well as construction management and emergency response practices, which provides scientific basis and
practical reference for the safety management of engineering.

Keywords: water conservancy and hydropower engineering; geological hazards; defensive measures
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Research on Key Technology and Quality Control in Wind Farm Construction
RAN Qifei
Sichuan Ertan International Engineering Consulting Co., Ltd., Chengdu, Sichuan, 611130, China

Abstract: With the continuous development of the wind power industry, the scale of wind farm construction is gradually expanding.
However, there are still many problems during the construction period, such as complex civil foundation conditions, high risks of
high-altitude wind turbine installation, and high precision requirements for electrical and electromechanical system construction. The
traditional construction method relies on experience to make judgments, lacking systematic quality control and information
management, so it is easy to encounter quality problems such as foundation settlement and equipment installation deviation. Moreover,
its measures in safety management and environmental protection are not yet perfect, making it difficult to achieve full process
monitoring and tracking. Therefore, the construction of wind farms urgently needs to introduce advanced construction technology,
information management, and a sound quality control system to improve construction efficiency, ensure project quality, and ensure
safe operation.

Keywords: wind farm construction; key technology; quality control
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Application of Standardized Operations in Power Safety Production Management

SUN Wei
Jiangsu Guoxin Group Co., Ltd., Nanjing, Jiangsu, 210005, China

Abstract: With the continuous development of the power industry, safety production management has become a key link in enterprise
operation. Standardized operations belong to a concept of modern production management, which can help improve the safety
production level of power enterprises by standardizing operation processes, unifying operating procedures, and building a scientific
management system. The article selects the application of standardized operations in safety production management of power
enterprises as the research object, analyzes its theoretical basis, practical mode, and implementation strategies, and comprehensively
elaborates on its value in optimizing operation processes, improving management efficiency, and reducing accident risks. Research
shows that scientific and effective standardized operations can not only optimize enterprise safety management systems, but also
provide reliable guarantees for daily production, maintenance, and emergency management. They can provide theoretical and practical
references for the optimization and innovation of future power safety management models.

Keywords: electric power enterprises; standardized homework; safety production management
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Research on the Operation Coordination of Column Switches in Distributed Power Supply
Access Scenarios

ZHANG Qingbing, LI Qiang, SHAO Zhuyan
SDEE Distribution Net Tech Development Co., Ltd., Ji’nan, Shandong, 250000, China

Abstract: With the large-scale integration of distributed power sources into the distribution network, the operation mode and
protection configuration of traditional distribution networks have encountered severe challenges. This article focuses on the
coordination problem of column switches in the scenario of distributed power source integration, constructs a power flow model of the
distribution network after distributed power source integration, analyzes the mechanism of distributed power sources on network
voltage distribution, power flow direction, and short-circuit current characteristics, and proposes a column switch coordination control
strategy that takes into account the randomness of distributed power source output. The improved particle swarm optimization
algorithm is used to optimize switch positioning and coordination timing, achieving rapid coordination between fault isolation and non
fault area power restoration. An improved particle swarm optimization algorithm was designed for the problem of reverse flow, which
can effectively solve the protection misoperation and refusal caused by distributed power sources. Compared with traditional
coordination strategies, the proposed method can reduce the fault recovery time by 28.7%, reduce the average power outage time in
non fault areas by 32.5%, and improve the reliability index of the system. The research results provide technical support for the
transformation of distribution automation systems and the coordinated operation of column switches in the case of high penetration
rate of distributed power sources.

Keywords: distributed power generation; column mounted switch; operation coordination; adaptive protection; distribution automation
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Research on Fault Diagnosis and Intelligent Maintenance Technology for Power Grid Equipment

WANG Guang
Chengdong Power Supply Branch of State Grid Tianjin Electric Power Company, Tianjin, 300000, China

Abstract: With the continuous expansion of the power system scale, the operating conditions have become increasingly complex. In
this situation, the power grid equipment operates in a high load and multi disturbance environment for a long time, and the risk of
faults and the difficulty of operation and maintenance have increased. The traditional approach of using manual inspection and regular
maintenance as the main operation and maintenance methods has shown shortcomings in terms of fault response speed, diagnostic
accuracy, and resource allocation efficiency, making it difficult to meet the various needs of modern power grid safety, efficiency, and
intelligent operation. The article starts with the operating characteristics of equipment and common fault situations to analyze the
causes of faults and their impact on the power grid. At the same time, it explores traditional diagnostic methods, online monitoring
technologies, and intelligent diagnostic methods based on big data and artificial intelligence. In addition, key technologies such as
equipment status monitoring, life prediction, and intelligent maintenance decision-making are studied to construct an overall technical
framework for power grid equipment fault diagnosis and intelligent maintenance. Through research, it can be found that intelligent
diagnosis and maintenance can improve the ability of equipment operation perception and the scientificity of operation and
maintenance decisions, which is of great significance for ensuring the safe and stable operation of the power grid.

Keywords: power grid equipment; fault diagnosis; intelligent maintenance
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Risk Assessment and Differentiated Governance Strategies for Icing Disasters on Transmission
Lines in Complex Mountainous Areas

WEI Guogiang, DAO lJie, CHEN Songsong, CUI Jiarui, RAN Tao
Bazhou Power Supply Company of State Grid Xinjiang Electric Power Co., Ltd., Korla, Xinjiang, 841000, China

Abstract: With the continuous extension of the power grid towards complex mountainous areas, icing disasters on transmission lines
have become one of the main natural risks that endanger the stable and safe operation of the power grid. The article focuses on the
unique geographical and climatic conditions of complex mountainous areas, comprehensively discussing the significant value of
implementing risk assessment for icing disasters and formulating differentiated governance strategies. The article establishes a risk
assessment system that includes environmental disaster factors, vulnerability of line disaster bearing bodies, and regional disaster
resistance capabilities, and provides targeted differentiated control strategies, aiming to achieve the transformation from passive
disaster response to active disaster defense, and provide theoretical support and practical reference for enhancing the disaster
prevention and reduction capabilities of complex mountainous power grids.

Keywords: complex mountainous areas; transmission line; ice cover disaster; risk assessment; differentiated governance; disaster

prevention and mitigation
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Research on the Deep Peak Shaving Operation Characteristics and Control Strategies of
Thermal Power Plant Units

FU Jin, CUI Qingbo, LIU Xiang, ZHENG Hao, MIAO Yanwei, SHI Yurou
Huaneng Rizhao Power Plant, Rizhao, Shandong, 276800, China

Abstract: With the continuous expansion of new energy generation capacity, the operation mode of the power system has undergone
significant changes. Thermal power units have gradually transformed from traditional basic load power sources to key flexible power
sources with peak shaving and support functions. Deep peak shaving operation has become a key technical approach for thermal power
units to adapt to new power systems. However, under low load and frequent load changes, the operating characteristics of the units, the
safety status of equipment, and control strategies are all facing new challenges. This article closely focuses on the demand for deep
peak shaving operation of thermal power units, comprehensively and meticulously analyzes the operating characteristics of the unit's
thermal system, combustion system, and steam water system under low load and deep peak shaving conditions, summarizes the many
main problems that exist in the process of deep peak shaving operation, and provides corresponding control strategies on this basis,
hoping to provide some reference for thermal power units to safely, economically, and stably engage in deep peak shaving.

Keywords: thermal power units; deep peak shaving; peak shaving operation
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Research on Preventive Measures for Distribution Cable Joint Faults
LYU Shuang *, DING Nan ?
1. Chengxi Power Supply Branch of State Grid Tianjin Electric Power Company, Tianjin, 300181, China
2. CPC State Grid Tianjin Electric Power Company Committee Party School (State Grid Tianjin Electric Power Company Training
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Abstract: The main factors causing joint failures are non-standard construction technology, insufficient sealing and waterproof
performance, and inadequate operation and maintenance. In order to improve the operational reliability of cable joints, this article
starts from the requirements of personnel, environment, and materials before construction, analyzes in detail the key process links such
as stripping, size control, insulation treatment, stress control, and grounding treatment, and proposes waterproof improvement
measures for cold shrinkage intermediate joints in high groundwater environments, significantly enhancing the moisture-proof ability
of joints. The research results have important engineering guidance significance for improving the installation process of distribution

cable joints and enhancing the safety of urban power grid operation.

Keywords: distribution cable joints; fault prevention; construction technology; waterproof sealing
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Research on Collaborative Design and Performance Verification of Building Electrical
Grounding System and Lightning Protection

HE Junshuo
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: In modern architecture, electrical grounding system and lightning protection system are two important links to ensure
electrical safety and overall operational stability of the building. The grounding system can effectively conduct and discharge the
fault current generated during the operation of electrical equipment, while the lightning protection system can provide a leakage
channel in the event of lightning strikes, reducing the risk of damage to electrical equipment and building structures. However, in
practical engineering applications, grounding and lightning protection are often designed independently, lacking systematic
consideration, which can easily lead to resource waste and even functional conflicts. Based on the overall requirements of building
electrical safety, this article proposes a collaborative design approach between grounding systems and lightning protection, and
conducts systematic research from four levels: theoretical analysis, design principles, technical implementation, and performance
verification. By studying key parameters such as grounding resistance, equipotential connection, and discharge channel layout,
combined with electromagnetic simulation and on-site testing methods, the performance advantages of collaborative design are
verified. The research results indicate that collaborative design can not only improve the overall safety and reliability of the system,
but also play an important role in reducing construction costs and improving operational efficiency, providing a feasible technical
path for building electrical safety.

Keywords: building electrical; grounding system; lightning protection; collaborative design; performance verification
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Construction of Electrical Load Forecasting Model and Research on Power Supply and
Distribution Scheme for Commercial Complex Buildings

LIU Shigiang
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: As a modern building that integrates shopping, dining, entertainment, office and other functions, commercial complexes
have diverse, fluctuating and complex electrical loads. The accuracy of load forecasting directly affects the safety, economy, and
reliability of the power supply and distribution system, and the optimization of power supply and distribution schemes is the key to
ensuring energy utilization efficiency and operational stability. Starting from the functional characteristics of commercial complex
buildings, this article analyzes the composition characteristics and variation laws of electrical loads, proposes a load forecasting model
based on statistical methods and machine learning, and explores the relationship between load characteristics and building operation
modes. In terms of power supply and distribution schemes, the article combines the predicted results to systematically optimize the
layout of substations, the division of power supply radius, and the setting of main and backup power sources. A comprehensive
strategy is proposed to improve power supply reliability, reduce energy consumption, and minimize operating costs. The research
results indicate that the power supply and distribution scheme based on scientific load forecasting and optimization design can not only
meet the electricity demand of commercial complexes, but also achieve good results in energy conservation, consumption reduction,
and safe operation.

Keywords: commercial complex; electrical load forecasting; power supply and distribution plan; model construction; optimization design
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Experimental Study on the Feedback Energy Utilization Efficiency of Variable Frequency
Elevators in Building Electrical Energy Conservation

WU Haitian
Jiantuo Real Estate Development Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the increasing number of high-rise buildings and large public buildings, the proportion of elevator energy consumption
in the total building energy consumption is gradually increasing. During the braking operation of traditional fixed speed elevators, a
large amount of energy is wasted in the form of thermal energy, resulting in extremely serious waste. Variable frequency elevators can
feed back the energy generated during the braking process to the building's electrical system or grid, which can save energy to a certain
extent. However, the actual feedback efficiency is affected by various factors such as operating conditions, system design, and building
loads, so there are significant differences, and there is still a portion of energy that is wasted. At present, the actual research on the
feedback of electric energy from variable frequency elevators is not yet complete. It is necessary to use on-site testing to analyze its
utilization efficiency and propose corresponding optimization measures to improve the utilization rate and energy-saving effect of
building energy.

Keywords: building electrical energy conservation; variable frequency elevator; electricity utilization efficiency; actual measurement
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Research on Intelligent Control Design and Emergency Response Efficiency of Building
Electrical Emergency Lighting System

WANG Ce
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: As an important facility for ensuring the safe evacuation of personnel and emergency response to accidents, the building
electrical emergency lighting system plays a crucial role in emergencies such as fires and power outages. Traditional emergency
lighting systems mainly rely on simple power switching and local lighting control, which have problems such as delayed response,
high energy consumption, and insufficient intelligence. With the development of intelligent buildings and information technology,
emergency lighting systems based on intelligent control have gradually become a focus of research and application. The article
analyzes the design requirements and safety standards of emergency lighting systems, explores the application mode of intelligent
control in electrical emergency lighting, and proposes system optimization solutions based on sensor technology, network
communication, and control algorithms. The research results indicate that intelligent design can not only significantly improve
emergency response efficiency and shorten lighting start-up time, but also improve resource utilization and management level through
dynamic adjustment and intelligent linkage. The conclusion section proposes the future development direction of the system, including
intelligent decision-making driven by artificial intelligence and big data, multi system integration in the Internet of Things
environment, and integrated development of emergency lighting and building fire protection, providing reference for the safe operation
and energy-saving optimization of building electrical systems.

Keywords: building electrical; emergency lighting system; intelligent control; emergency response efficiency; system optimization
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Study on the Influence of Boiler Load Fluctuations on NOx Generation Characteristics

LI Yachuan, LIU Yujie, HAO Leyang
Construction Investment Xingtai Thermal Power Co., Ltd., Xingtai, Hebei, 054400, China

Abstract: When there is a demand for peak shaving in the power system, the boiler load will fluctuate, which will have an impact on
the NOx generation characteristics. This article systematically studies this and uses a combination of numerical simulation and
industrial experiments to construct a combustion model with detailed chemical reaction mechanisms to analyze the impact of load
fluctuation amplitude, fluctuation rate, and coal type characteristics on the NOx generation process. The results show that when the
load decreases, there is a significant change in the temperature field distribution inside the furnace, and the combustion zone moves
downwards and the high-temperature zone becomes smaller, resulting in a decrease in the production of thermal NOx. Additionally,
due to the combined effects of oxygen concentration distribution and residence time in the reduction zone, the emission concentration
of fuel NOx may increase at moderate loads. In addition, the fluctuation rate of load has a significant impact on NOx generation, as
rapid load adjustment can temporarily disrupt the air ratio, thereby increasing the peak instantaneous concentration of NOx by 15% ~
25%. The article also establishes a load -NOx emission prediction model and proposes a coordinated control strategy based on load
prediction, which can effectively reduce NOx emissions during load fluctuations and provide theoretical basis and technical support
for optimizing low nitrogen combustion technology during flexible peak shaving in power plants. The research results have important
application value for improving the environmental performance and operational economy of coal-fired power plants.

Keywords: boiler load; NOx generation; combustion characteristics; fluctuating operating conditions; emission control
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Application Research on Energy-saving Renovation Technology for Small and Medium-sized
Pump Stations

SONG Yang, ZHOU Jie
Yangzhou Water Conservancy Construction Engineering Co., Ltd., Yangzhou, Jiangsu, 225000, China

Abstract: Small and medium-sized pump stations play a fundamental role in many fields such as agricultural irrigation, urban water
supply, and industrial circulation. However, their energy consumption problems have become increasingly apparent, so energy-saving
renovation has become a key way to improve their operational efficiency and reduce operating costs. This study conducted a
systematic analysis of the actual energy consumption status and potential energy-saving capabilities of small and medium-sized pump
stations, focusing on a series of key technologies such as the selection of high-efficiency pumps and motors, variable frequency speed
regulation and intelligent control, and optimization of pipeline systems. A model for technology integration application was also
constructed. With the establishment of an energy efficiency monitoring and evaluation system, this paper evaluates the economic and
environmental benefits of energy-saving renovation, and proposes corresponding solutions to the problems that arise during the
promotion process.

Keywords: small and medium-sized pump stations; energy-saving renovation; technology application; energy efficiency assessment;

system optimization
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Feasibility Analysis of Strengthening the Structure of Draft Tube Air Supply Pipe and
Dismantling the Short Air Supply Pipe

YOU Junbo, LIU Chao
Baozhusi Hydropower Plant of Huadian Sichuan Power Generation Co., Ltd., Guangyuan, Sichuan, 628003, China

Abstract: The tail water pipe air supply system is a key device for suppressing cavitation erosion, reducing pressure pulsation and unit
oscillation in hydroelectric generators. Its operational reliability directly determines the safety and stability level of the unit. In
response to the serious hidden danger of steel plate tearing in the lining of the tailwater cone pipe in the corresponding area due to
structural design defects and insufficient material performance of the air supply pipe of Baozhusi Power Station, a feasibility study was
carried out on the optimization and renovation of the air supply pipe and the removal of the air supply short pipe. After the
optimization and renovation of the air supply pipe, the structural strength and corrosion resistance have been significantly improved;
After removing the air supply short pipe, there is no significant fluctuation in the key operating indicators of the unit, and safe and
stable operation can be achieved. The proposed renovation plan for the air supply pipe and the verification method for dismantling the
air supply short pipe not only solve the practical operational hazards of Baozhusi Power Station, but also provide reliable engineering
references for optimizing the air supply system and related technical decisions of similar hydroelectric generator units.

Keywords: tail water pipe air supply short pipe; optimization and renovation; short pipe dismantling
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Application of Information Technology in Power Marketing Based on Smart Grid

ZHAO Yonggiang
State Grid Shandong Electric Power Company Boxing County Power Supply Company, Binzhou, Shandong, 256500, China

Abstract: With the continuous development of information technology, smart grids occupy an important position in modern power

systems. Their application in power marketing has significantly improved the operational efficiency and customer service level of

enterprises. By leveraging the information technology of smart grids, big data analysis, artificial intelligence algorithms, and intelligent

terminals, we can accurately grasp customer needs, make load forecasting more scientific and reasonable, and make marketing

decisions more intelligent. In this way, we can effectively reduce operating costs and improve economic efficiency. This technology

has also promoted the development of green electricity and the process of sustainable energy management, providing strong support

for the informationization transformation of the power industry. The article combines the characteristics of smart grid technology with

marketing practices, comprehensively and deeply analyzes the application value, key technologies, existing problems, and

optimization strategies of information technology, and explores future trends, providing theoretical and practical reference for

intelligent marketing of power enterprises.

Keywords: smart grid; electricity marketing; information technology
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Research and Discussion on Drying Treatment Methods for Urban Inland River Sludge

LI Ying
Jiangsu Hehai Jianshe Co., Ltd., Zhenjiang, Jiangsu, 212000, China

Abstract: The current methods for dredging rivers include manual hydraulic dredging and mechanical dredging. Mechanical dredging
can be further divided into dredging by dredgers, dredging by suction dredgers, dredging by water excavators, etc. In the process of
dredging, the drying treatment of silt is a major challenge faced by urban river dredging, because the traditional method of silt
treatment is to transport the silt to the disposal site and let it dry naturally. This method is not only inefficient and requires a large
amount of land, but also may cause secondary pollution to the environment. From the perspective of environmental protection and land
conservation, a new type of belt filter press sludge drying construction technology has emerged and gradually been widely applied.
This article takes the dredging project of grand canal in Zhenjiang City (from Siming River to Yudai River section) as an example to
study and explore the overall construction quality control of river dredging and silt drying, and provides construction suggestions,
providing valuable experience for future river dredging project construction.

Keywords: river dredging; belt filter press; drying of silt; dredging vessel; grand canal
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