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Construction Technology of Anti-seepage Wall for Hydraulic Engineering on Deep Cover
Foundation

ZHANG Yanzi
Alaer Tarim Highway Maintenance Co., Ltd., Alaer, Xinjiang, 843300, China

Abstract: The construction of anti-seepage walls in hydraulic engineering on deep cover foundation has significant engineering
practical value and theoretical significance that cannot be ignored. In terms of deep cover foundation, the thickness of the soil layer is
relatively large, and the permeability presents a complex situation. Moreover, the changes in groundwater level are also quite obvious.
In such cases, traditional anti-seepage measures are often difficult to fully play their due role, which increases the risk of leakage and
affects the safety and service life of the project. The anti-seepage wall can form a continuous anti-seepage barrier to effectively control the
seepage path, thereby improving the stability of the foundation and the safety of the dam body. The article will comprehensively and
meticulously review the current development status of anti-seepage wall technology, deeply analyze the various characteristics of deep
cover foundation and the many influencing factors in the construction process, and focus on a series of key technical issues such as
trenching technology, material ratio, prevention of collapse and waterproofing treatment, wall connection, and construction quality control.
Keywords: deep cover layer; water conservancy engineering; anti-seepage wall; construction technology
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Overview of Slope Excavation and Support Technology Application in Water Conservancy

Engineering Construction

WAN Moudan
Jiangxi Water Investment Construction Group Co., Ltd., Nanchang, Jiangxi, 330006, China

Abstract: Reasonable application of slope excavation and support technology is the key to ensuring project safety and improving
construction quality in water conservancy engineering construction. Therefore, this article systematically expounds the importance of
this technology in water conservancy engineering and its application in construction. By analyzing the factors affecting slope stability
such as geological conditions, hydrological characteristics, and construction techniques, this study explores the applicability and
technical characteristics of common slope excavation techniques such as layered excavation, stepped excavation, and reverse
excavation in different geological environments. The study focuses on the working principles, construction techniques, and scope of
application of major support technologies such as anchor rod support, shotcrete support, lattice support, soil nail wall support, and anti
slip pile support. In addition, using engineering examples to analyze the application effectiveness of slope excavation and support
technology in different types of water conservancy projects, and summarizing the problems and improvement methods during the
technical application period. Research has shown that scientifically selecting slope excavation and support technologies, optimizing
construction processes, and strengthening monitoring and early warning can effectively improve the stability of water conservancy
engineering slopes. This article has reference significance for the rational selection and application of slope excavation and support
technologies in water conservancy engineering construction, and can provide technical support for improving the quality and safety of
water conservancy engineering construction.

Keywords: water conservancy engineering; slope excavation; support technology; construction safety; stability analysis
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Research on the Application of Information Technology in Water Conservancy Engineering
Construction Management

LUO Guangchao
Tai'an Hongxin Water Conservancy Engineering Construction Supervision Co., Ltd., Tai'an, Shandong, 271000, China

Abstract: With the rapid development of information technology, the management of water conservancy engineering construction is
gradually shifting from traditional experiential management to digital, information-based, and intelligent management. Information
technology is widely used in the entire process of water conservancy engineering construction, which not only improves the efficiency
of engineering management, but also plays a key role in engineering quality, safety control, and investment cost management. The
article analyzes the application value of information technology in water conservancy engineering construction management,
comprehensively sorts out the current situation of information technology application in water conservancy engineering construction
management, focuses on exploring the specific application forms of information technology in the early stage and construction stage of
the project, and analyzes the role of BIM technology and Internet of Things technology in engineering management. Based on practical
problems, provide suggestions for improving the informatization level of water conservancy engineering construction management,
hoping to provide reference for the digital transformation of water conservancy engineering construction management.

Keywords: information technology; water conservancy engineering; engineering construction; engineering management
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Research on Water Management Methods under the Background of Water Conservancy
Technology Innovation

CHEN Fuyou
Anhui Linquan County Water Conservancy Bureau, Linquan, Anhui, 236400, China

Abstract: With the continuous growth of population, accelerated urbanization process, and the impact of climate change, the
contradiction between water resources supply and demand, as well as the pressure faced by water management, have become
increasingly prominent. The traditional management model that relies on experience is no longer suitable for the needs of modern
society. Innovation in water conservancy technology has played an extremely important supporting role in improving the efficiency of
water resource allocation, ensuring the safety of water conservancy projects, optimizing risk management measures, and promoting
intelligent management models. The article focuses on the many challenges currently faced by water management, systematically
analyzes the specific application of technological innovation in water monitoring, scheduling operations, flood warning, and watershed
management, and deeply explores its driving role in management methods. At the same time, relevant countermeasures for intelligent
management methods and digital decision support system construction are also proposed.

Keywords: water conservancy technology innovation; water management; smart water conservancy
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Application of Slope Excavation and Support Technology in Water Conservancy Engineering

Construction

ZHANG Chuntai
Shandong Dayu Water Construction Group Co., Ltd., Ji'nan, Shandong, 250000, China

Abstract: In the construction process of hydraulic engineering, slope excavation and support technology is an extremely critical link,
which plays an important role in ensuring the safety, quality, and construction efficiency of the project. With the continuous expansion
of engineering scale and increasing complexity, traditional slope support methods are no longer able to meet the practical needs of
modern construction. Therefore, research and specific applications related to slope excavation support technology have become
particularly important. This article focuses on the actual situation of water conservancy engineering construction and conducts a
systematic analysis from various aspects such as shallow support, deep support, new support materials, and intelligent construction
technology. It also combines various strategies in construction management, such as pre construction preparation work, design
optimization measures, safety management matters, progress control work, quality supervision matters, application of blasting
technology, and environmental protection related matters, and proposes application strategies with certain scientificity and rationality.
By combining theoretical knowledge with practical operation, this article hopes to provide certain reference basis for water
conservancy engineering construction, achieve the goals of ensuring construction safety, engineering quality, and sustainable
development of the environment.

Keywords: water conservancy engineering; slope; excavation; support technology
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Research on Management Mode and Practice of Water Conservancy Engineering Construction

AYIGULI Aini
Tizinafu River Upstream Management Station of Xinjiang Yarkand River Water Conservancy Management Center in Tarim River
Basin, Kashgar, Xinjiang, 844900, China

Abstract: Water is the source of life, the necessity of production, and the foundation of ecology. For the northwest region deep in the
Eurasian continent, where precipitation is scarce and evaporation is strong, water resources are the lifeline for maintaining oasis
survival, ensuring agricultural development, supporting economic growth, and safeguarding ecological security. In history, the
ancestors of this land have created outstanding water conservancy wisdom that adapts to arid environments. In the new era, facing the
higher requirements of economic and social development and ecological protection for water resources, the traditional construction and
management mode of water conservancy projects is undergoing profound changes. Major water conservancy hubs have been built one
after another, and modernization of irrigation areas has been widely implemented. At the same time, the reform of water resources
management system continues to deepen, and social capital actively flows in through innovative models. The article aims to
systematically analyze the current situation of water conservancy engineering construction management in the region, compare
different management models, analyze key issues, and propose optimization practice paths for the future, in order to provide reference
for improving regional water governance capabilities.

Keywords: water conservancy engineering; construction management; arid region; DBFOT mode; digital twin; water resources
allocation
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Discussion on the Implementation Path of Standardized Management in Water Conservancy

Engineering Construction Sites

TIAN Mi
Xinjiang Alaer Upstream Water Conservancy and Hydropower Engineering Co., Ltd., Alaer, Xinjiang, 843300, China

Abstract: Water conservancy engineering construction is a part of the national economic infrastructure construction, and the
construction site management level of the project affects the quality, safety, and efficiency of the entire project. With the increase of
project volume and the development of construction technology, traditional project management models are increasingly unable to
meet the requirements of high efficiency, high quality, and green sustainable development in current water conservancy construction
projects. Based on the analysis of the current situation and problems of standardized management on construction sites, corresponding
implementation strategies are proposed, including establishing and improving various rules and regulations and standard systems,
implementing process standardization, improving the quality of management personnel, and implementing information and intelligent
management measures. Solutions are also provided for possible difficulties in the promotion process, in order to provide practical

reference and theoretical basis for water conservancy construction site management work.
Keywords: water conservancy engineering; construction sites management; standardized management; implementation path
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Exploration on the Causes and Repair Techniques of Cracks in Hydraulic Concrete
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Yangtze Three Gorges Technology & Economy Development Co., Ltd., Beijing, 101100, China

Abstract: As the core carrier of infrastructure such as water conservancy hubs, pump stations, and water gates, the long-term safety
and stable operation of hydraulic concrete structures are directly related to the comprehensive benefits of flood control, irrigation,
water supply, and power generation. However, the inherent heterogeneity of concrete materials, the complexity of construction
processes, and the harshness of service environments collectively contribute to the prevalence and diversity of crack problems. Cracks
are not only a manifestation of structural appearance defects, but also an important cause of leakage, accelerated material degradation,
reduced structural durability, and even a threat to overall safety. This article is based on engineering practice, systematically sorting out
the classification system and morphological characteristics of hydraulic concrete cracks. From multiple dimensions such as material
physical and chemical properties, environmental temperature and humidity effects, design theoretical models, construction process

control, and operating load history, the generation mechanism and development law of cracks are deeply analyzed.
Keywords: hydraulic concrete structure; cause of crack formation; temperature stress; carbonization corrosion
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Analysis of Operation Management and Sustainable Utilization of Water Resources in Water
Conservancy Hub Projects

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

Abstract: This article takes the Jiyin Water Conservancy Hub Project in Xinjiang as the specific research object, and explores the core
role of water conservancy hub project operation and management in the sustainable utilization of water resources. The article first
outlines the basic connotation and engineering overview of water conservancy hub operation management, and then deeply analyzes
the inherent connection between operation management and sustainable utilization of water resources, covering multiple dimensions
such as water resource allocation and regulation, flood control and drought resistance and water supply safety, ecological environment
impact and protection. Specific measures are proposed to address prominent issues in current operational management, such as
incomplete scheduling mechanisms, insufficient ecological flow assurance, low monitoring and information technology levels, and
lack of coordination in management systems. These measures include optimizing multi-objective joint scheduling mechanisms,
strengthening ecological flow assurance and restoration measures, promoting the application of smart water conservancy technology,
and improving cross departmental collaborative management mechanisms.

Keywords: water conservancy hub; operation management; water resources; sustainable utilization; scheduling mechanism
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Research on the Characteristics of Fissure Water Seepage and the Method of Dividing Aquifers

NIE Longlong
Environmental Geological Survey Institute of Hebei Coalfield Geological Bureau, Shijiazhuang, Hebei, 050000, China

Abstract: Based on comprehensive technical methods such as on-site hydrogeological investigation, in-situ drilling testing, and indoor
rock sample experiments, this article systematically studies the seepage characteristics of fissure water and the method of dividing
aquifers under complex geological conditions. Research has shown that the spatial characteristics, connectivity, and openness of
fracture distribution play a key role in the seepage characteristics. Based on the equivalent continuous medium and discrete fracture
network models, a quantitative characterization method for the permeability coefficient of fracture media has been established, and
calculation formulas considering fracture density, openness, and direction have been proposed. As for the division of aquifers, a
multidimensional evaluation system integrating hydrogeological parameters, geophysical methods, and hydrochemical characteristics
has been proposed, and an aquifer zoning evaluation model based on the analytic hierarchy process has also been constructed. By
combining remote sensing interpretation, geophysical logging, and hydrogeological experiments, the accurate division of aquifers
under complex geological conditions has been achieved. This research achievement has important guiding value in the evaluation of
groundwater resources, drainage design in engineering construction, and prevention and control of groundwater pollution, which
provides a scientific basis for the sustainable development and management of water resources in fractured rock areas.

Keywords: crack water; seepage characteristics; aquifer division; equivalent continuous medium model; hydrogeology
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Research on the Operation Management of Water Conservancy Projects and Sustainable
Utilization of Regional Water Resources

ABULIMITI Saimaiti
Xinjiang Yarkand River Water Conservancy Management Center in Tarim River Basin, Kashgar, Xinjiang, 844700, China

Abstract: In the context of global change, the imbalance of water resources systems in the regions where river basins are located is
becoming increasingly prominent, and the scheduling and sustainable development of water conservancy projects are facing new
challenges. The article discusses how to reasonably schedule water conservancy projects in arid and semi-arid regions to solve the
problems of extremely uneven spatial and temporal distribution of water resources and increased difficulty in ensuring water demand
for ecological environment. The article summarizes the water resources situation and challenges faced in arid and semi-arid regions.
Based on this, factors such as water scarcity, prominent water supply and demand contradictions, and management systems are pointed
out as constraints. Based on this, various measures are proposed, including engineering joint scheduling, information technology
integration, eco-friendly operation, and the establishment of long-term mechanisms, to jointly promote the transformation from
traditional large-scale water management to precise and intelligent regulation. This has profound significance for maintaining regional
ecological security and achieving high-quality development.

Keywords: sustainable utilization of water resources; operation and management of water conservancy projects; ecological water use;
digital twin
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Discussion on Shore Protection Technology for Farmland Water Conservancy and River
Management
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Abstract: In the long-term operation process, many agricultural water conservancy engineering facilities inevitably present certain
safety hazards and quality problems, which to some extent weaken the functions of river bank protection and coverings, making it
difficult for them to fully play their roles in water storage, water regulation, and irrigation during periods of floods or droughts.
Therefore, relevant management departments should attach great importance to the scientific application of river management and
bank protection technology, in order to improve the overall quality and operational efficiency of agricultural water conservancy
projects. In this context, the article analyzes the actual situation and basic principles of agricultural water conservancy and river
channel management and bank protection, and further provides specific operational points and technical precautions, providing

reference and lessons for engineering practice.

Keywords: farmland water conservancy; river management; shore protection technology
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Calculation and Analysis of Irrigation Water Utilization Coefficient in Irrigation Areas

MA Ju
Xinjiang Changji Jimusaer Water Management Station, Changji, Xinjiang, 831700, China

Abstract: The rational utilization and efficient management of water resources play an extremely important role in the sustainable
development of agricultural production and the effective protection of the ecological environment. In arid and semi-arid regions, the
improvement of irrigation water utilization coefficient has become the key to solving the problem of water scarcity. The irrigation
water utilization coefficient can comprehensively reflect the overall efficiency of water resources transportation, distribution, and field
utilization in the irrigation area. Its value directly determines the effectiveness and economy of water resource utilization. The article
analyzes the connotation, calculation methods, influencing factors, and improvement methods of irrigation water utilization coefficient,
and combines practical cases and the latest data in the region to provide systematic solutions and strong theoretical support for water

resource management in irrigation areas.

Keywords: irrigation water utilization coefficient; water balance; water-saving technology; canal system anti-seepage
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Research on Collaborative Optimization of Construction - Management - Use of Agricultural
Water Conservancy Projects for Precise Control

LI Meirong
PowerChina Chengdu Engineering Corporation Limited, Chengdu, Sichuan, 611130, China

Abstract: Irrigation engineering for farmland water conservancy refers to the infrastructure used for agricultural production that is of
great significance in improving water utilization efficiency. Research on coordinated optimization of construction - management - use
can improve engineering efficiency, achieve precise irrigation, save water, clarify management mechanisms and responsibilities, and
guide farmers to use water reasonably to meet the requirements of engineering construction. The research on this topic can serve as a
theoretical basis and practical guidance for the effective and sustainable development of agricultural water conservancy engineering
science, with great social value, economic benefits, and ecological significance.

Keywords: precise control; agricultural water conservancy engineering; construction - management - use; collaborative optimization
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Analysis of Key Technical Points for Efficient Water-saving Irrigation in Agricultural Water
Conservancy Engineering

HAN Linyan
Water Resources Dispatch Center of Tarim River Basin Kaidu Kongque River Water Resources Management Center, Korla, Xinjiang,
841000, China

Abstract: Faced with the dual challenges of increasingly severe water scarcity and accelerating agricultural modernization, efficient
water-saving irrigation technology has profound significance for the construction of agricultural water conservancy projects. The
article elaborates on the working principles, application environments, and advantages of various efficient water-saving irrigation
methods such as micro irrigation, drip irrigation, sprinkler irrigation, well irrigation, and walking irrigation. It also proposes a series of
development strategies, including accelerating basic engineering construction, rational irrigation based on crop types, enhancing
technological level, strengthening supervision, and intelligent control. The article believes that adopting advanced and efficient
water-saving irrigation technology can effectively improve water use efficiency, improve agricultural planting structure, achieve
increased grain production, and also consider ecological protection issues, which has positive significance for the long-term stable

development of agriculture.

Keywords: agricultural water conservancy engineering; irrigation; efficient water-saving; technical key points
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Optimization Design of Farmland Drainage System and Analysis of Its Impact on Soil Improvement

ZHONG Xiaoging
Xinjiang Tarim River Water Resources Survey and Design Institute, Kashgar, Xinjiang, 844700, China

Abstract: The drainage system of farmland is an important measure to ensure the reasonable regulation of field water, improve soil
environment, and promote crop yield. The article selects the optimization design of farmland drainage system as the research object,
comprehensively considers the actual terrain conditions, soil related characteristics, and crop water demand characteristics of the
research area, and uses a series of methods such as parameter design work, model establishment and simulation operation, and
feasibility analysis to deeply explore the impact of different types of drainage schemes on the physical and chemical properties of soil
and the environment in which crops grow. The final research results clearly show that a relatively reasonable drainage system can
effectively regulate soil moisture content to a large extent. It can also improve soil structure to a certain extent, effectively reduce the
phenomenon of excessive salt accumulation, and effectively promote the healthy growth of crops. Among them, underground drainage
schemes and composite drainage schemes have shown particularly outstanding results in improving deep soil, providing scientific
references for agricultural drainage design and soil improvement.

Keywords: farmland drainage system; optimization design; soil improvement; impact analysis
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Discussion on Planning and Design Issues of Rural Water Supply Projects in the New Era

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

Abstract: With the continuous advancement of urbanization and rapid development of rural economy in China, the importance of rural
water supply projects as the infrastructure to ensure rural life and economic development has become increasingly prominent.
Therefore, in the planning and design of rural water supply projects, it is necessary to attach great importance to relevant issues, take
scientific and effective measures, promote the transformation of water supply mode from small-scale and decentralized to centralized,
thereby improving the overall efficiency and management level of the water supply system, and promoting the optimization and

development of rural water supply mode.

Keywords: new era; rural water supply; engineering planning; planning and design; problem discussion
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Research on Power Engineering Technology and Construction Safety Measures for
Distribution Network

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

Abstract: The distribution network is an extremely important link in the power system, and the level of technology and construction
safety management achieved will directly affect the stable operation of the power grid. The article selects distribution network
engineering as the research object, analyzes the main problems related to equipment technology, operational management, anti
misoperation, and power quality, and proposes corresponding measures for safety management. The results of the study show that if a
scientific and reasonable construction basis can be established, efforts should be made to strengthen management and training, strict
control of materials and engineering quality should be implemented, regular maintenance measures should be carried out, and the
construction environment should be optimized, then the safety of construction and the reliability of the project can be significantly

improved, providing theoretical and practical reference for the construction of high-quality and intelligent distribution networks.
Keywords: distribution network; power engineering technology; construction safety; safety management measures
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Effective Measures to Improve the Installation Quality of High and Low Voltage Distribution
Cabinets

LIN Naiping
Wenzhou Changsheng Electric Power Co., Ltd., Wenzhou, Zhejiang, 325800, China

Abstract: High and low voltage distribution cabinets are extremely important equipment in power systems, mainly responsible for
various functions such as distribution, control, and protection. The quality of their installation directly affects the safety, stability, and
reliability of the power supply and distribution system during operation. In recent years, with the continuous growth of building scale
and electricity load, the complexity of high and low voltage distribution systems has also been continuously increasing, which has put
forward higher requirements for the installation quality of distribution cabinets. Based on the accumulated experience in engineering
practice, a systematic analysis is conducted from various aspects such as the significance of installation quality control, common
quality problems in practical operation, and corresponding improvement measures. Specific paths that can effectively improve the
installation quality of high and low voltage distribution cabinets are proposed, hoping to provide some reference and guidance for

related engineering construction.

Keywords: high and low voltage distribution cabinets; installation quality; measures
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Research and Application of Front-end Identification System for Hidden Dangers of Fixed
Wing Unmanned Aerial Vehicles in Power Transmission and Distribution Lines

TANG Rui, XIE Yajie, CUI Jiarui, YAO Ping, LIU Xin
Bazhou Power Supply Company of State Grid Xinjiang Electric Power Co., Ltd., Korla, Xinjiang, 841000, China

Abstract: With the continuous deepening of smart grid construction, the smooth and safe operation of transmission and distribution
lines is facing increasingly severe challenges. The traditional manual inspection mode is inefficient, risky, and has limited coverage,
which cannot meet the requirements of modern power system refined operation and maintenance. The article focuses on the
identification dilemma of hidden dangers in the inspection process of transmission and distribution lines, explores and designs a
front-end hidden danger identification system based on fixed wing unmanned aerial vehicles. The system integrates high-definition
camera, infrared thermal imaging, laser radar and other sensors, and integrates edge computing and deep learning algorithm to achieve
real-time and accurate identification and location of hidden dangers such as line equipment defects and channel environment
abnormalities. Practical application verification shows that the system significantly improves inspection efficiency and hazard
detection ratio, reduces operation and maintenance expenses, and provides an effective technical solution for intelligent inspection of
transmission and distribution lines.

Keywords: transmission and distribution lines; fixed wing unmanned aerial vehicle; hazard identification; front end system; intelligent inspection
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Application of Intelligent Power Technology in the Design of Intelligent Distribution Systems

ZHANG Menglei
State Grid Ningbo Yinzhou District Power Supply Co., Ltd., Ningbo, Zhejiang, 315000, China

Abstract: With the continuous development of intelligent and distributed power systems, traditional distribution systems are no longer
able to meet the needs of complex loads and diversified energy access. Intelligent power technology achieves real-time perception,
automatic regulation, and fault self-healing of distribution systems through monitoring, communication, control, and data analysis. In
the system design phase, it not only improves the reliability and flexibility of operation, but also supports distributed energy access,
energy storage regulation, and demand side management. This article analyzes the characteristics of intelligent power technology and
explores its specific application in the design of intelligent distribution systems, providing technical references for system optimization

and safe operation.

Keywords: intelligent power technology; intelligent power distribution system; system design; technology application
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Research on Bird Damage Prevention and Control of Transmission Lines Based on Regional
Ecological Characteristics — Taking the Kongque River as an Example

DAO lJie, RAN Tao, WEI Guogiang, LIU Mingjing, GAO Xinyu
Bazhou Power Supply Company of State Grid Xinjiang Electric Power Co., Ltd., Korla, Xinjiang, 841000, China

Abstract: Bird damage to transmission lines is a key challenge affecting the safe and stable operation of the power grid, especially in
regions with rich and diverse ecological environments in China. The article selects the Kongque River area in Xinjiang as a case study,
combined with its unique ecological characteristics, to explore how to carry out bird pest prevention and control work according to the
actual situation. The article analyzes the structure and activity characteristics of the bird community along the Kongque River, as well
as its interrelationships with transmission lines. At the same time, from the perspective of ecological protection and grid safety
coordination, comprehensive prevention and control measures based on regional habitat management, physical isolation optimization,
and dynamic monitoring and early warning are proposed. This study aims to provide theoretical support and practical reference for
bird damage prevention and control of transmission lines in similar ecologically sensitive areas.

Keywords: transmission lines; bird damage prevention and control; regional ecological characteristics; Kongque river; collaborative protection
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Research on the Risk Prevention and Control Path for High Altitude Replacement of 35 kV
Substation Fuses — Core Application of Fast Door Type Detachable Equipment

MA Yuegui, WANG Hongxin, YUSUFU Dilixiati
State Grid Aksu Power Supply Company, Aksu, Xinjiang, 843000, China

Abstract: This study focuses on the risk of high-altitude operations during the replacement of traditional fuses in 35 kV substations. It
comprehensively and meticulously analyzes the technical characteristics and application advantages of fast door type detachable
high-voltage current limiting fuses, and focuses on exploring effective ways to avoid the risk of violations during high-altitude
operations and improve operation and maintenance efficiency. Through in-depth analysis of the structural design, evaluation of
installation and maintenance convenience, and promotion and application strategies of this new type of fuse, the paper clearly points
out that this new type of fuse can greatly reduce the safety risks faced by operation and maintenance personnel, while also improving
the efficiency of equipment replacement and enhancing its standardization level. The study also provides recommendations for
equipment selection from the perspective of initial construction of substations, and evaluates the comprehensive economic and safety
benefits, providing theoretical basis and practical reference for the safe operation and maintenance of power systems.

Keywords: high voltage current limiting fuse; climbing risk; detachable design; safety prevention and control; substation operation

and maintenance

515

FT, agErbAZ sty i F R TR, 2 AR
HLUAR BT AOR IR FE R A B A, A9 38 Ll A 35KV AR
FEAABT s R 7 ST o SEHE T 2575 2 ALk df H 2 A
FEE AT 5ER, RN AFAEROR 4 bl 1 35kV AR LT
JE HHAYE TARIE], 1RSI TSR IR 4, 1
LSt S AL, ARAE G B R B A, koK
AN RN 2k d . DAEESRIERES EHIME, &
BRI DB B 2 S RIAT S lk, 1R AAMERL
HRANEY M0 HIAN 5 5 A 8 5 5 T PR DR, B R 22 A sl i) e
Ao JTEEEER, PRI TR AT A e PR WS 1 1 T
RTCHEAME R IR FITHE I A A s T A i) S

1 fRgelkalies ERAE R E SR 24T

T GE IR I S50 35KV AR R Ut R, —RBLERIZZE N

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

DUPE S (VDI T e 2 e, R (1 — g AR A X
AFAEA 1 22 7 TH 0 22 4 XU o & el 5 IS 28 N A5 B
BT LA B e, A8 23 B 24 op 5 ST BT 85 O
52 TAR, Wt —ok, AMEMERSEL R AL A
BN T HAR 2 55 RO N G B 55 IR DL B 8048 A A
B 51 5 B Vi S ARTEAE ORI i s 2 R RE v
Al 55 05 Tk M S A% T 22 44 it SR TR SEBR A 18 4
IR 2, e T 1) T B B e B BERAR XA PR A 2%
W, IBHEN AT AT RES IR B b BREG A W A, T
SR E AT A BN, 78 S (X A L A L
IBYEN GBI RIBOR 1A 71 5 5 A T HORIF R dr Rl
XA B A SR 22 A YR TE A b ] e S B e T M
P IIEANG (T, 2 WU 5y it AR A 1
LB BRIEZ A, ALGeslas e M HEE IR BEA 780

69



@f' VISER

KALEHE - 2025 8% H512iH
Hydroelectric Science & Technology.2025,8(12)

BB RIEFEIRENX — R, BRI £ 3% (i 18] 3215
FRT, SRR A MR P HBOC T, Kz
10 A1 R, T VR M AR AN X N 5 ) 22 4y
J 1 Y T ELE AR AT R BE 2 PRUOMERAE IR BRI 5
R B o8 WS T L, B 7 o A8 R bl ) RE AR AT AR E M AR R
Mo BT AL, IR N EHLARE 25 70 B 1% G W S8 et 7 2

HRAE A 10 88 v AU » X BB PR 20T R Bl 4 AR 1) — N S

(7 It B B I ) — T EL RS 2% A

2 PRI BYRIFENR S I PRIATB BT 2R RO R =

2.1 Gt SRR ENHL

BRI 2R AT B 0 e L PR AT A BB 1 S5 et T
TR H R 5 7 R DU T R R, XA E AR AL
FL I SE R 2 v A O 2 LS XA T S 2
R A SR T3, B e I AR [ R I
AL 7 o Horp, IR E KA R AEB L TR
FOBUHRAISE 9 SEELE SR, bt — Rt e s 1kia 4 N 5

FEBAT G e e RS 00N 1K DR Hr #0 ) H A o BARRE,

T RT PR EIL A AR FEAE 5 18 L Btk R AR AT, i
U LR P MRS AR A S5 44 BAMOR PRAIELE 2 [ 1Y
2 AR RS A [ 3t ORFF e, IF BT R+
BT B A B T HRAEEAT 70 85 o AR IR BE 2% A i bt
K S IXRE ) — R S5 A AMETT LUK SZEUE L IAL LA S i o
T R AR, T ELAE I ETT R s sh R 72 L g
AP UERR R UF TN APERE  ATHREINLEILE SRR
R EHER T, LI UIAE I (AN R e L e MR RE A 2

S )2 5 WTTTIE G 7 0458 11 300 I 13 300 L o 7 T ) DR 195 0

ZRERUE, AT B BB A A7 R A AESE I T
IR, Bl ji 1 4 i s ) v 20 ik LA B LA PR 2%
R, BEMOVIEHEN BCEIE L TN Z e ERIE S

2.2 RESHPERENM

BRI 128 T A ) e s BRI W i 22 2 DA S 9
A1), SIS e PR R R SR DA R R FH P A 1k
REFRBTHITREROE L, JFHARE RS T
SCRF o AR AR, JEYEN USRS W A 2 SE DL D
EYREN T H, A RE 06 £E 1] 2 (KR 1A BLIGUR] 72 A

SAR N E SRR, SE AT EE RSk

b —ok, BE4ERE T 2P SRS a], SCREAR T N D%
WIS T RAS, S sl b BR i H B, BIE R Tie
YN G e s PRI SR L E. R R T ST
FIEE R T ARAEL I BT U5 32K, RERS S LR A7 LA
OGRS, Rtk B RS N A 2R,
A LIRS DU, J2 4 N 53 AT DAL A 2
AR, SR AT O TR 58 R e A, AT 38E 4
T BB AN UC R T 51 R E % R o BRUEZ A, IX A e
i (MI4E S U RE I 5 2 R RIS VA 2, Rl Al 3 5 39T %
BRI UL RGN RE R TTAS TN, AR ORIEBE 5 BEAS 1<

I TR A U AT o 1 H TR R (0 2 S g3 (4 1,

70

PRUTE TR W 85 A AR LS YR ATUIEOE P O T ARIE T &,
A BT T AR TAERCR DA S 22 4tk .

3 RIE [V EYA BT R 1B = XU BAIE F B B FHER {Z

3.1 REESEHREENLEME

PFUTH TR T 6 v U 7 4% 5 TR R B P S e R
HMENTHEREmERERBEX 2o b X
— R IR S B ARG B T A AR b PRI g Aty Sk R R e
eSS . SR AR, FLoE e 7 Ea e\ 515
TEEI 25 i Al , I HELAE B2z iy RIT AR, i
JEY DRI 2% 0 AT DU I £ 1 R4, A RE 8 IRUR) 58 RUA 1
PREI AR, dnth—%, BARHL RS T H I EAVE DL STl 52
HL IR, a4 N BN T B e, SRR RLE T
LT T Y T 25 A A S it A B DA TR A, BRI AE
2 HROR AR TG 75 5 R AT 8 B XA 2 s — T
DO N SR B A= i fg RS 2 7 ORPE S 59— D T A 43 A
o e R FE PR AR 51 R 2 A S HOR AR IR A P ieks b, 7t
G AL g 22 At SRS BT IR A B AREE, MR 2
R XU i A Ze gz il e S AR FE 2 T

3.2 REIRAS®EEMNERIER

PRI [ RS W7 S AE S I, OB TR 58 1 R il
A AR B AR L o P [FIMLE AR R R, 1A
W HEAFHE 224 IS4E N SRR D715 ik &3 v FE R 464
ST &, BAEH T HEERE. 4%E G657
JESCPEIT, J7{EIs4E N\ G W ds i iF: iE THRA A
P TFWAALZIR)Z, E s RS2 A o P A 45
{eAFE, G T BAILAC B G AR5 KRS, Rels T 6
I () A% 75— LA R

3.3 MBS THEE(EULXE

PRTH TR W 85 110 I FH S A 30 VR 5 A AR i 7 i
B A7 THI ) AU, 3 2 A B B IR DA R
FUE — R RAL BT, B TEE 4R FE 2 oRIR B FR AR T A
FHE IR R T RE I . EAE G & L T, a4\ A
FEAE 2 DR AFAE I (8] 77 T P Fe 77 550 H IR 2 P 155 L, T
W R, L BA R e A R N ki T
RO (FRE DG A B, R T I 28 W 8 i B e T 47 1 =X
XL BATE IR T o IS 4E N A T A IR R AN TR
BLRBECR) S AR, Qnt— R AE AR IR F kT T 75 S AE
b2 Hp A 22 Ay BT e IR B AT O . 5 b 2
KA 8% RV E AR IE RN 7 Z AP B4 284, LLanE 47D T
H TR B 2 A0 DA R B 1k 31 vy 1 A 3217 5 A2
e s 21 64 1 AN e X T e <38

3.4 tRENEH S RIRE R

PRTH TR Y T e 6 v AU 7 45 7 TR B FH 5 SE A9
FEAREAG BT A DA B it S 4L o 2L i 1 Bh g —
KR IR AR 7 20, R i T mRoz g, I HAE KR
HE
#t

E]

T
M
AT BE M B 2 B K o FIT A PRI W 2 A 00 P o A A »
Wt UL, IB4EN A FZ MR, RE EE DT (1

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLRHE - 2025 458% 5123
Hydroelectric Science & Technology.2025,8(12)

@f' VISER

fili 8 U, ANTR L2558 il B S AR IE IS, St —oRfE RE

ORI P 4 0 B 45 T A 9% RIS 18] o 4 A R BB I L 2 )

BYEN SN AR BCE TR T PR i 5 0 BL e %2
Beppff, ARG AL 2 W sE R,
17136 G 1 BRI E 1 SiE 3B 170 B e A A= LA PIR DL A A o X
IR HEAL BT IR BE— P ORAIE 1 &R F 4 L DA S W] 5
P, A1 I ASUTECTT 51 A B R E R A A«

4 I RRESME S

4.1 TRILVIEZIRAYIZ IR B I

PRI TR A s 6 SR L, A2t B e R BUR
B RN, fe s AR R D AR AR g R e L PR AU
Wrds, Jb e S R . BEiERT, TR EZRG 5 & i
#ATRMBYER R, e w] PrEn A AE TR EARERC E, 8
Jr W EOERE A B e e i RIEAT B W, B
TR R T 2% BE KR P IR LE AR AN R, HTHIBEN Ja T 6
Bkt o EHRE I RUE W S ARIIE BT 5, A5 AT
e %K, BB B .

4.2 BHE A BIEII SIRIEMSERIE

HET NI PRE TR A WA, B — OSSR, TR
rEsR B e N G R HF BAE SRR . B RS
YRR LR B, AR N DR RE AR B4R R 1 Y
B, FINRIE R 2207 2SR . 5T &
WA, EE KSR R, e 2 i B AP IR,
AT PSS B P2 I R B 5 BU A, 19808 N G U] IR A
A Z R UL B TR, DASRAR T AT 0 S B 1 e
55 B 8 B E VG I A, BARAE SEPria g e, 38
B DRI VT LARAHEES IR AL B LD VR L
Z2 I (AT N B BRI AT AR 45 ok
fsEn, Ja2E N SIAME AT DA RO T bR 1 R i, 7
HAE R TAE ST, BRI % 45 R

4.3 RERKIIZRRNTE

561 24 R B 42 1A 28 T2 e HRIE 1T 2 I8 W7 4% 114
REAZ DRI Z —, 2 REHESEAR FHE
S 2 ERORMFUE — BRI P 5 R, AR Z 36 B
X A2 HL A AR R 2 S I AR A SR KU A D o 3K — AR AR
249 i 5 T 1A RS A LA S B S o 28 e A A
FELTE AN AR IS4 T RENS S I 2 50 B E X F2
SBFTTE, JEE A EALEE . A EE T TR E, 5 E e
H PRI 2 A R, A BT S R T 2R AR B 28 I L % P
IS, RIS E TN BIFERRERAE S %o B
WEAT S, WG RIS TR, 505 Eiike
RN DU RS AR M T R A PR SR SN, 17 1k B AT 2 2
MR EAT N . (BT RGP R R I i, PR TR
e &5 ANEAT AR SO R A R B AR XS, 17 HL IS REAE
R 1 HESh S AT 1 O AR

4.4 BFHE SR EWHITME

FEHET I L PRI T2 A W S 0, x5 Rl A

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

T2 4 30 e R TP VPAT R AR CA SCBE 1) o iZ VT AN 1 Bh = Ak 2T
077 2K, 7 BT L S R T 1 A E AR % DA e KR P 8 2
T BT B B4 a M. IR BRE M BRG] 5
J5 W 38 R 5 ok /> S 22 Ml ) 75 3R 5 I LR 4 R T 48 g
[, Gt b 5 DKM FERALS 1 N 0 B8R AR W & 2447 7 T ) 9
LB F e ) BT S IR RAE, E L AR R LA B IS 4E U7 T
B KA E 2 T F. MTEZ A, HARITE
TR BT R LR R 2 DA TR S L b Jl i
LG vy 2 B D IR, A8 R T DA 55 S 1 B D
FIRARKIFESE o TEVPAG IS AR HIE B 2 % S B Al s, b
U R DRy e £ ] SE A LB e T AF B9/ 45 B 2k, DA
ISR 4 5 v 5 B R R T s 2 £ S8 PR 5

5 FRIE

T 4 X 35 AR FL I T 2% BE i R R A
TE P %85 i JRUIE B JHL 56 I 1) 7 4 B A2 JEE T 20 BT 5 B R 1 R
R T PRI ) B T A o K T PR I D T RS R
R 1 DA AT SRR PR BT 2L AR 3 . iR, 1%
JE WA B — RIINLHIR AR, B R T AT &M
ERVET RS T UG I BE 4 A, Bl T H B8 b R C & 1
FH 5 DA St FHE s 2 4 LB AT R R B a3 KURS: , 3 FLAR
SERRAEAL A S IR B 4 55, X LU 3 AR s 4 T
YRR 2 AV DL R R #8152 7 V) SA U BT o At
FHT & 5 AN AR FLk NI G 8 182 14 Bk 5 = T g AR OG
AR, [RIE25E XA 26 N 53 R BE I DA K X 7745 44 2 i A
SEHE IR, BRI IA AL B A 5 % AR A BAER
T RAFRCR . TERR, B B AT M6 22 4% 75 THI g 22
SREFFSEAWTHI AR 51, PR 1T B Wi 28 AT A5 B SO bR B
NI AR L 3 45 B T AR BB B 7

(5% k]

[1]7E & =, 2 1, 8, % . — R & B3k 35KV 35 A T EE
81 2 #7[J]. B A FF %,2023,61(5):103-106.
2172 AL Al S T s s E R B4 S BN EE
[9]. & AT =, T.,2024,32(5):35-36.
RBlat&alkExzE +F £ XX augEhEXENEER
8 25 F W7 ZLR A 4 A [J]. LK 8 F 4,2024(6):153-159.
[415k A Ae. A B sk 35KV B B = B Ay 1k & 3T SR B 4 AT
A R[] 4 AL 1E K,2025,32(6):73-75.
A &A% (1984.8—), LRk AATFAF,
el s S TIRRHE BN, YamRELLHk: B
W w7t g, MEREMIRS: TaimgE P o5k,
BAAREA: mEITRIF; EBE3 (1990.8—), R
EAFARE, gLl R IBFALATN, SHT3t
e atc:. BRAEAEENE, RIRELRS L
EHEFOHI; FRE A B4R (1990.1—), B ER:
TEAY, gt 88 ITRREAFL, YR
fra . EWMEEAtEENE, RIREMRS: Think
OB EME, BRHREA: FRBR,

71



KALEHE - 2025 8% H512iH
Hydroelectric Science & Technology.2025,8(12)

@" VISER

B ABALEARAE M LS AT BB 5 AR

3% et
AT AL R TAZ R A IR 8], Ak & KA 050000

HESMEAKEE N THARR R ESARE ok, RECARABRNTEGFTRBEY, P, AL E LA RLHTH
AR AR RAAL B 693K, S TFRANE S EREFAERARTER® T RN F40, L8 5Lt 5547
KA HRFREAMEF LI, BABFHA LTI T NEG —REHEAR R Z ARG BEARMRFRN S48 2 69% AN . &
THEFRLERG AL RAEFRT, RFREN., RIBRE. FRER., 2HOE AR A LIS 5 R BT 5 7 @A S
BB T, REFEEFAERAENL, Lit—F S ETREFE LTSGR DE, KREGEANR, BHRE, 2FRURLEGH
HE SATE A BEEFENIN, KR AL AR AR AR R AR S ARGE AT AR R 7 & P R AE 099 B R 4487 i &,
FHmAREGE ARG L ALTLEIHNERERKEGGA ) I,

[EBIRIA %, &%t FRARK

DOI: 10.33142/hst.v8i12.18462 FEHES: TM614 HERFRINAD: A

Application and Optimization Research of Intelligent Technology in Wind Farm Electrical Design

Al Maoye
Hebei Energy Engineering Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the accelerating development of renewable energy worldwide, wind power has become an extremely important type of
clean energy. The level of intelligence and optimization in the electrical system design of wind farms is crucial for improving their
actual operational efficiency and reliability. The article regards the electrical design of wind farms as the research object to carry out
related research work. A detailed and comprehensive analysis was conducted on the specific composition and corresponding design
criteria of the primary and secondary systems of wind farms. Emphasis is placed on exploring the specific applications of intelligent
technology, including intelligent monitoring, data collection, intelligent selection, parameter configuration, automation control, and
collaborative operation. Based on various application scenarios, further optimization methods for wind farm electrical design were
proposed, which were analyzed in depth from multiple perspectives such as system safety, operational efficiency, economy, and full
life cycle. This revealed the significant effects of intelligent technology in improving power supply stability and reducing operating
costs, providing new ideas and strong technical support for wind farm electrical system design.

Keywords: wind farms; electrical design; intelligent technology
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Case Analysis and Preventive Measures of Overheating and Overpressure Accidents in Waste

Heat Boilers

ZHANG Jingkan
Hebei Nuopin Network Technology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: In the industrial field, waste heat boilers play an important role as core equipment in high energy consuming industries such
as non-ferrous metal processing, steel smelting, and chemical production. They can improve energy utilization and control production
costs. However, in actual operation, over temperature and over pressure accidents are the most dangerous type of fault. Once they
occur, they not only cause equipment damage, but also threaten the safety of on-site operators, causing huge economic losses and
seriously affecting the normal production of enterprises. In view of this, this study analyzes typical cases of accidents related to
overheating and overpressure in waste heat boilers, analyzes the causes of accidents, and combines industry standards and national
standards to develop targeted prevention and intervention strategies, providing theoretical reference and practical guidance for

improving the safe operation of waste heat boilers, reducing accidents, and ensuring the safety of on-site personnel.
Keywords: waste heat boiler; overtemperature and overpressure; accident cases; cause analysis; preventive measures
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Research on Prevention and Control Measures of Concrete Cracks in Water Conservancy and
Hydropower Engineering

WANG Yonggang
Dingxi Water Urban Water Supply Co., Ltd., Dingxi, Gansu, 743000, China

Abstract: In water conservancy and hydropower engineering, concrete cracks, a common technical problem, directly affect the safety,
durability, and service life of the project. Therefore, after systematically reviewing relevant research literature at home and abroad and
combining with engineering practice cases, this article deeply analyzes the causes, classification characteristics, and hazards of
concrete cracks in water conservancy and hydropower engineering. The research shows that temperature stress, drying shrinkage,
external loads, and improper construction techniques are the main factors causing concrete cracks. For different types of cracks, the
article constructs a whole process prevention and control system, covering reasonable structural layout and material selection in the
design stage, optimization of mix proportion in the construction stage, completeness of temperature control measures, pouring and
maintenance standards, as well as monitoring and repair technology in the operation stage. Taking dam engineering as an example
analysis, it can be seen that... The, The comprehensive prevention and control measures such as using low heat cement, adding
appropriate amount of water reducing agent and micro expansion agent, controlling pouring temperature, layered pouring and block
construction can reduce the occurrence rate of concrete cracks by more than 65%. This research achievement has important theoretical
value and practical significance for guiding the crack prevention and treatment of concrete structures in water conservancy and
hydropower engineering, and can provide technical support for improving engineering quality and extending service life.

Keywords: water conservancy and hydropower engineering; concrete cracks; cause analysis; preventive measures; thermal stress
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Application of Foundation Treatment Construction Technology in Water Conservancy and
Hydropower Engineering

ZHU Lei
Yunnan Institute of Water & Hydropower Engineering Investigation, Design and Research, Kunming, Yunnan, 650021, China

Abstract: Water conservancy and hydropower engineering is an important component of modern energy and water conservancy
facility construction, and its construction quality directly affects the safety and operational efficiency of the project. As a key
construction process, foundation treatment not only determines the stability and durability of the structure, but also puts forward high
requirements for construction period, cost control, and environmental protection. With the continuous development of construction
technology and engineering materials, foundation treatment methods are constantly advancing towards high precision, high efficiency,
and green environmental protection. The article systematically summarizes key construction technologies such as earthwork treatment,
pile foundation construction, foundation reinforcement, and anti-seepage and anti floating measures. Combined with management
strategies in quality control, safety management, green construction, and the connection between construction and operation and
maintenance, a systematic engineering management approach is proposed to provide technical reference and practical guidance for the
foundation treatment construction of water conservancy and hydropower projects.

Keywords: water conservancy and hydropower engineering; basic processing; construction technology
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Research on Welding Quality Control Technology of High Strength Steel in Pumped Storage
Power Station

ZHANG Junfeng, DAI Guohua
Zhejiang Jiangneng Construction Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: This article takes the Wuhai Pumped Storage Power Station project as the background and conducts a systematic study on
the key technologies for controlling the welding quality of high-strength steel in large-scale hydropower projects. The article provides
a detailed analysis of the material characteristics and welding difficulties of 800MPa high-strength steel, with a focus on welding
process design and evaluation, welding process quality control measures, and welding construction management in special
environments inside the tunnel. By citing specific engineering data, such as the requirement for steel plate chemical composition C <
0.09%, welding crack sensitivity index Pcm < 0.28%, and specific preheating and post heating process requirements, the scientificity
and rationality of welding process parameters are analyzed and verified as the key to ensuring welding quality.

Keywords: high strength steel; welding quality control; process evaluation; process monitoring; pumped storage power station
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Research on the Application of Information Management Technology in Water Conservancy

and Hydropower Engineering Construction

SHANG Kun
Shandong Dayu Water Construction Group Co., Ltd., Ji'nan, Shandong, 250000, China

Abstract: In recent years, the scale of water conservancy and hydropower engineering construction in China has gradually expanded,
and the requirements for its construction management level have become increasingly high and strict. The traditional experiential
manual control mode has become increasingly difficult to adapt to the high standards, high quality, and high efficiency requirements of
modern water conservancy and hydropower engineering construction. The application of information technology has brought new
technological means to the construction of water conservancy and hydropower projects, greatly improving the organizational,
coordination, and decision-making levels of water conservancy and hydropower projects. Based on the demand for information
management in water conservancy and hydropower engineering construction in practical work, this paper discusses the application
forms of information technologies such as BIM, 3D visualization, intelligent detection, automatic control, and data integration in water
conservancy and hydropower engineering construction, as well as their progress benefits, quality benefits, and management benefits in
specific construction processes. In response to the current problems in construction information management, measures have been
proposed to establish a centralized and efficient information management platform, develop unified data and interface standards, and
implement an information management system for the entire construction process. These measures provide ideas and inspiration for
the promotion and application of information management in water conservancy and hydropower engineering construction.

Keywords: water conservancy and hydropower engineering; construction management; information technology
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Research on the Application of Modern Water Conservancy and Hydropower Construction
Technology Management

ZHOU Lupeng
Shandong Yuncheng Tianyuan Construction Engineering Co., Ltd., Heze, Shandong, 274700, China

Abstract: The progress of science and technology is driving the continuous advancement of water conservancy and hydropower
construction technology in China. At the same time, people's living standards are constantly improving, and the requirements for
engineering quality are becoming higher and higher. High quality construction not only meets the needs of social development, but
also directly determines a company's market competitiveness and position in the market. Due to the complexity of construction
operations in water conservancy and hydropower projects, with a large number of participating units and a complex personnel structure,
the lack of reasonable and effective construction technology management methods can lead to chaos during the construction process,
resulting in incomplete implementation of construction technology and ultimately causing problems such as slow project progress and
decreased construction quality. Therefore, strengthening systematic construction technology management is particularly important,
which plays an important role in ensuring the quality of the entire project and accelerating construction progress. The article conducts
analysis and research on the application of modern water conservancy and hydropower construction technology management for
reference in related engineering projects.

Keywords: modernization; water conservancy and hydropower; construction technology; technology application; management application
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Design of Pump Station Automation Control System under the Background of Smart Water
Conservancy

SONG Yang, ZUO Tingping
Yangzhou Water Conservancy Construction Engineering Co., Ltd., Yangzhou, Jiangsu, 225000, China

Abstract: In the context of smart water conservancy construction, traditional pump station control systems have many problems such
as excessive manual intervention, low level of informatization, and poor system integration. This paper proposes a pump station
automation control system design scheme based on Internet of Things and cloud computing technology to address these issues. The
research adopts a hierarchical and distributed architecture to build a complete system framework including the field equipment layer,
communication network layer, data processing layer and application service layer. Its core is the PLC+SCADA structure. With the help
of industrial Ethernet and 4G/5G wireless communication technology, the remote monitoring and control of pump station equipment is
achieved. edge computing equipment is used for real-time collection and pre-processing of key parameters such as pump vibration,
water level, flow to build a data driven operation mode, and deep learning algorithms are introduced to complete the status prediction
and fault diagnosis of pump station equipment. At the same time, a water level adaptive control strategy based on fuzzy PID is
designed to effectively solve the problem of the response lag of traditional PID control in changing conditions. The experimental
results show that the system has significant advantages in reducing energy consumption, improving scheduling accuracy, and
extending equipment service life, resulting in a 15.3% increase in pump station operating efficiency, a 21.7% decrease in energy
consumption, and a 32.5% decrease in equipment failure rate. This study provides new ideas and technical support for the automation
control of pumping stations under smart water conservancy conditions, which is of great significance for promoting the development
of water conservancy engineering towards intelligence and networking.

Keywords: smart water conservancy; pump station automation; Internet of Things; fuzzy PID control; equipment fault diagnosis
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Research on Diagnosis, Cause Analysis and Treatment Technology of Pressure Steel Pipe
Leakage in Hydropower Station

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

Abstract: As a key structure of the water transmission system in hydropower stations, the safe operation of pressure steel pipes
directly affects the power generation efficiency of the units and the long-term operation safety of the power station. The article takes
the leakage defect of pressure steel pipes in Baozhusi Power Station as a typical case, and systematically analyzes the causes and
characteristics of common leakage problems in pressure steel pipes of various hydropower stations. Based on the structural
characteristics of the pressure steel pipe of the power station and the on-site leakage situation, a comprehensive treatment technology
scheme covering weld detection and repair, grouting hole inspection, inlet concrete grouting, and efficiency test interface sealing has
been proposed. After the implementation of the project, the leakage point has been completely eliminated, the structural strength meets
the design requirements, and continuous operation without abnormalities has been achieved, significantly improving the reliability and
economic benefits of the equipment. The results indicate that the leakage diagnosis and cause analysis method established in this study
can achieve precise positioning of hidden dangers, and the corresponding treatment technology has good pertinence and engineering
practicality. It can provide theoretical basis and engineering reference for the diagnosis and treatment of pressure steel pipe leakage
problems in similar hydropower stations.

Keywords: pressure steel pipe; water leakage diagnosis; detection and repair; equipment reliability
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Research on Common Fault Diagnosis and Intelligent Detection Technology for Transformers

GUAN Mengyang
Xiping County Power Supply Company of State Grid He’nan Electric Power Company, Xiping, He’nan, 463900, China

Abstract: Transformers are the core equipment of power and industry, and their operational reliability affects power supply and
production. During the operation of the power system, the working environment of transformers is relatively complex, and the
influence of the structural characteristics of the equipment itself makes transformers prone to various faults, such as partial discharge
faults, low-energy discharge faults, high-energy discharge faults, high-temperature overheating faults, etc., which affect the safe and
stable operation of transformers and the entire power system. This paper studies its fault diagnosis and detection technology, sorts out
common fault types and mechanisms, and compares them with traditional diagnostic techniques. Design a transformer fault diagnosis
and recognition method based on Sparrow Algorithm (SSACD), Convolutional Neural Network (CNN), and Long Short Term Memory
Network (LSTM) technologies, and explore the application of intelligent algorithms in fault diagnosis. The research shows that the
fusion intelligent diagnosis model can improve the diagnosis accuracy, and the combination of digital twins and edge computing can
improve the fault location accuracy.

Keywords: transformer; fault diagnosis intelligent detection; Convolutional Neural Network; machine learning

515

FEHL IR G S R G e, AR Ik A R4
LR AR IZ AT 55, IS ATIRAS T B 22 4 55 RE Rt
R SRT, T KRBT R A A A, R
25 LA iR, i R AR R e Rt S
AR s s i BEONS T DR B EEL I (14 7 E S AT A B L S A Ay
B TAUOCH R T A, PIHA R A E S
DR, WA & AR E PSR IS AT B M OE, A AR
Jeds B, RSB Ee BREIRAUE . KU
AR WRRAT ARSI 2 W, ST RETRTH A . (LA A8 il
b2 W EE N T8 5 e IR AE, AN S . BRI
FRAS S5 R L, G B TR g 8GR e 06, R B L
Wb, ZRIENBEFEN K REKR. BB SRR
K, BRI BRI B EE . HLasE> . IR

S\ BB SRR B N AR R A I W Ok T Bt gkt

A SEYLE TR, T, RAEE TRENAIMES
FARBEFE Lo

102

1 TERE RHELE RIIES

1.1 T RS A

Je ST FEL A B R R SR I AT, 52 B4 Fh R 3 1 5%
M) S 850 3 X 3 6 % 2 o o o T 7 A PR ORI %, A8
HAAT G EY, (KA R SRR AR A A AL TR
RS T, BRSNS IR BRI SR, FEE R AL
S e iia o5, MBLZ RS, KA AN S LR
AR, (A0 — B ) f5 22 5 K™ B (1l o & R R i
B SOBR IR R, TR AR 1A TR KRS TR, 48
JE 2% A B A RO S, LT 4R B 7] A5 2 1.
PUZ AR e, 78 8 2 J0 B R N HR IR s SA e 4 2
MELEAL, WIS 48 22 42847

1.2 BEIENIED

1.2.1 5[l Sl

T HL R S 0 AR AR s A B DL R, 22 [R5 L[] 4
A R SRR B E T R, LB TR
ZE NG B O, S A S R R, S

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLRHE - 2025 458% 5123
Hydroelectric Science & Technology.2025,8(12)

@" VISER

YL AINR . F v i o b TR T (ke 100%)
T, BB PHIEOR, JSESIE T RTIA 180°C.

1.2.2 42 KF T i

AR B AL 2K R B R B K S R 5 A R
I AR TR 2R 51 kD o K 2 2 3 PR IR A S I o 2
R 5 VIS R B 40 3 L A P s eyl i 2
A EHORE TR, SEEVIMW S B EREIZ S T
B, b — 20 HI S5 AR L8 KT  AEAG LSRR RR IS 1T IR B,
HHUE A L A0 175808 i — D I L 2 (b fE, &
DUNES R A B R B2 150 Ffr CIEH 2640 R AE R L)
50 HAL), M & F ar i F T 30%. thAh, i
1 CO 5 CO,MIMRRILL T 0.3 I, Ak EibidF
ALK IR %A N 3 5.

1.2.3 FEA M

PR e A RO R A G, I IR R T S A
T 5 o R B AN R O e JRS S R LI RS o T
AL 2 577 A2 Ha\ CoH 5 AU, i #4474 CH, CoH,
S, TR AR R S MR L) 15%, FEcrEsR, R U
WA DL SZBLR & B o 7646 T R U2 (>80% ) + 1 33 ) &= 15%
MR A TR, s e i s oK,

1.2.4 WEIF Gk

R ST E AR BN 91 hagh. il sk E
S, A5 B T I AFAE VI T Ol AS R 25
Wero SRR B ER S, BRI AR R RS F R A Y,
WS EER . AR, WETFRIES, MR
(1N

2 BERERISISER ARSI

2.1 HBEIES A (DGA)

g HTHEAR (DGA) FIF A8 K 35 4 «“ ik
REME, W PR AR U RIE SR T Tl h, AR AR
5 e 7 B R T A G o 3 Ik SR L SOR DN el AR
FE AR, ATHERT SRR S5 B . 458 DGA R 7
ERAEAY S SRR SSBAMER A 52T
Doernenburg HEEREE A T X4 i A5 R AR, (EXIR
T RBUE AL Roger’ s HLFENAL TR i fEis
Wr, {H 2 RS Nt iR A Z 5 Duval = T KB
R TR B, E AR SR e X TVE T AR
KFZ, FHTAR 4 e W i .

2.2 BERIREHAR

4 2% F B AR A 48 20h0 ) o LI 95 AU R P PR AIR
JER P, IR IR N B3 s K A 500V 1000V, 2500V),

DNAR s A5 GReH A) e SR 5 ks 1A 4 25 r R, PRAS BEAA P RE

BRI SEE IR SRR L, FIEEIRRR, SR
ZNEHG IFLRIRE (FITHE 200ChRE(ED . HALH2
BAERT . AR, B ANIALI N, &G BOE T s

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

Al ERRENE: HAE MR, M UE R
JRERER MG REUEAR, MR RN ik 9 B
B, 745 & HoAh X5 5 .

2.3 EMIBAEN A

2.3.1 N LK 5404 iiE

R4 N TR SRS 4 N UL Wr s AT, 256 F8F
ZLAMINR B A M B &SR TR B, & T P M B AR 2
ARV HRRMEE RSRME, 2k, K
ST R Z MR s KRR B PR 2, G X 43
ISR RSO R s WA BE A PR, TRV A A 4% P 3
LY

2.3.2 FEEFFHNK

AR 3 25 B R I MR 1 R 36 E 0 7% S PR 2 B 5 B
8, Pk CRGRNE” 8Ol BUSAT, £S5
ZRDAVE L MO A . 2 RIEE A E L
MNEMRFEESHTERE, TEEZ 606G, A Tidx
THE AP TR RS R A &, (A B
MWARFESH . B BMFEAL : BIEEB, 2R LHE
I HL 5y R s RS RE 2 RN LR 22 5 m K ok
HAMEREE M, 75 AN TASIE S A w2l B,
o AR G gy P SR JRUBG: B AN AR s (T 51 22, AR 54X
FE, iz X s ios .

2.3.3 LGiHIA SR PRI S 45

LRE ARG ARSI AR B SE ik, AR LRI R
MR, MEEN BN RS S T A RREE . mieRia g
BOR: —a QIR B UE KUK, B IR TR AR
HARAMEARAEAL A R < BER SR AN R Jo vk 1
TR, MEE TSR O O A AR M X
ST, B — R M A TR R T A RS s DU AR
R &R R MELE e, I RS RO 2
CAFHATIN” HA PR SRR, F PR, 0
JaT A RS o 32X 6 J B HE 2 28 s 3 12 I A ) < 48 i Sk R
LM 2 IV

3 TERSE REM IS TR A2 5I8IE

P B 22 VRO 1 2 e B2 WAL R, R A e
ME 52 W7 75 SR BT AZ O 28K o A Ak = Stk X
R, CNN #%, CNN-LSTM ml-& 4%, SSACD 14k
(1) CNN-LSTM BEAY 4% 0038 48 42 DL (8 RERFAE SRR
BT TS H. FBESUHES RIS S EO RN,
S CNN USSR ZRHE, B LSTM e id 74 it
KA, WG SSACD SHiEMALSHERTHE P, Ak
RGER BT R

3.1 CNN H# B £ 49t

CNN FRUZ 0 F T H sh 3R BGR R REAE , S50 5N
LA k. AiER: KA E . TR ER S 2 IR A E

103



@f VISER

KALEHE - 2025 8% H512iH
Hydroelectric Science & Technology.2025,8(12)

A CNN, SZEE. L IESE4E B SR B BRR1E
A& AT R MR . Hoh, BAUZ ERRE
PREUZ O, B2 ERNE, KA R e 4 R
fiE, AWFFCH— 4G RAZE LN P A, nvE sh b 3L
W, BESHE. Bgsas. WAA S, BRERA
EW I
M, = f(Z; X7+ W, +bY) (D

Hrb, Mj NEHMERY, Xil—1 2% 1-1 250 M5
HUZIENRFEE, Wil ONEE | EEE | MBS | A
B, bl W B I, f(-) (% ReLU MM IRIEL ML &)
BTG RREL, *FoRBRUSH, i BRI R R

WibZ: BRIEHERE S T84, T2 mi.
WAk 2 TS R AE AL SRS, DL 3X L It A% i B AL BEAG AR
FRIEE, RE{R B IS AE . IREEER 4L . BRI E.
FLE RSN, W4 NARFAE O = 8 o s
i AR AR P

3.2 CNN-LSTM ph & B 432

A5 B8 MR A 23 8] CRn A A FE B RN e Can
SRR FEBEIN A AR L) HEAE, - CNIN AR HRE 2 [A) R
TEA R B FPRFEA L, FRESIRERE . ik, 78
CNN Ztffi EflA LSTM #4% CNN-LSTM 2 Wi fd, i
P R AE P R PR H, B G2 SRR A B T AL B —
CNN HRAL /4 —~ LSTM Il Zh— ks 2% H (&

175

ONN RIR{ES IST™ Rl&ESS
g fqunsbam)
/| Cmm ]
.y / v
| mf_’cﬂ ’ / l 1S™ ﬁﬁmﬁ ’

L |/

/| Comemna ]

gs&;&a // [_Ts;'\;m

/
EREFHTEs

1 CNN-LSTM 2 HiiRE 2 E
3.3 ETFstmENZRE L (SSACD) HJ CNN-LSTM
HEEMAAL
CNN-LSTM BERLZ Wi i 52 i 25 (s AR RO

104

SRR WK, RGN TSR E S N R il i
o LB NS R R HL (SSACD) H Btk
SR, RIHER R E SR Y. SSA SRR i
A, WRPHERECA N, i 5 | IREEALE N Xi=[xi1,xi2,--- xid]
(d NFFRALESELEE), ey RIE . BREE. T
WH =, SHFRERHAN, HbkIE (5 10%~
20%) MBTIREEY), MEEHAXWT:

RIE CHEFEE 10%~20%): AFIERETWRIE,
P E R AXN:
Xty exp(—==), R, <ST
XH+Q-L, R, > ST

o, t YRS, T NEKERIKEL o £
[0,1]BENLEL, Q MRMIEZAT, L2 1Xd 14 1 HiFE,
R2 N[0, 1]/ T A{H, ST ~[0.5,1.0]f)1 % 4= 1H . 7 R2<<ST,
WEi2e 4, RIEY KIERWEHE; & R2=ST, HEA%R
A, R )24 IR .

BREE OHFRE 60%~80%): IRFEAKILE W, £
BEHAXN:

(2

t+1
Xid -

Xwa—X}d .
L N W A
Xgq' + Xig — Xga'| -AT-L, 1< N/2

o, Xwdt 22 t IER d g EM E, Xgdt+l 2
1 OB d EERARRIE, A+RITRBENLI 1 51 1
R A R, I>NR, BRESEREE, TR
% R, FSERMRAERLE.

T R 10%): FOETERAH, (B EHA

{ng +B-IXlg — Xl fi %y
Xt = (4)

T )yt (X=Xl _
Xig + K ((fi—fw)+e)' fi =T,

Horp, B ARA N(1), K A[-1,1]BERL B GRRE shi#a %),
e AW/AME, fi fg. fw 35085 | RRE. &b, &%
ENEE. & fi =fg, mmMRAERD; & fi=fg, KM
K, HEHANIE .

3.4 MREMERE LM (SSACD)

fe4 SSA RV H AR SR EM, 51N Levy
AT HEME 1S SSACD Sk, Levy KATLL “HEFEANTE.
KRN B2, TIGMBEZ M. ks )m 3, A
B R RE AW T, HALE R RIE XN
Levy(a)=0.05x | y | ox1.

fE48 SSA GifaJRmA, SIN A=1.5 1) Levy KAT3K
g (t BRSO TR B XUHES SSACD Hik.
¥ H L5 CNN-LSTM fit &, BB E S S5,
3 SSACD-CNN-LSTM iZWiify, RAimitE Atz
4 —~SSACD Gk~ it 24 —~CNN-LSTM lZE—~12
Wi (B 2 710,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLRHE - 2025 458% 5123
Hydroelectric Science & Technology.2025,8(12)

@ VISER

( wmemam )
il |
! zﬁgiﬁgsgi MAE{E JISSAIE RN a—
WENG!. G2, &M
I HULRL akm ,
[ | Rt R R AR |
¥ v v BIEN
|
I mm& ’ l- A = R ‘
. > = T ' EREY 2 BHAE [
v R R AT
miﬁsmss;\(.‘n Is : 3
[ CNN-LSTM#LES P CNN-LSTMEL S DIl 5
(M L
& W H A
AL:f'I
Sl FE 2 R
A ERT GO HE
B S (RAR
A HRREE NG,
Cﬂ‘__&

ﬁﬂ'ﬁ'ﬂlﬂfrdﬁh

B 2 SSACD-CNN-LSTM 2 HiiEs! [E

3.5 LRI AN

NIEGAE SSACD-CNN-LSTM & &2 Wi 7 ik i al 471
s, RERTEFBRGEF K, HiBETE
110kV B REAR HE il N 36 UE, kb Tk g 4R X, s

BIRNE R, HMARIGUE k. #E R, SSACD bk

7F‘Pﬁ¥%ﬂ‘%m 30 HRIEARIREL 500; 1R 2 S REH s 3] R
0.001. &M% 8 /> 3X1 R~f. FEmS#EM MG, [FH
fE 4 = WEZ AT S WRRES, ARG TR HE R AN S, W
PR NGRS BTV R — i, BRI 3
KlarEtbs, Rets5mTharEh. &5 E,
SSACD-CNN-LSTM 2 Wi 537548 s ik i PR RE AR, T
Be R Z43R 8, SR GBME S TARESC R MESRIGAE, A
B, JEERTEE A AN [EAR s O AR SRR T 1

4 inb

T SSACD 1 CNN-LSTM 725 % #& i b 12 Wik 51 7
R T CNN-LSTM #%2Y, FF|H SSACD HikX)
CNN-LSTM B SHOHAT W E 5%, DTS 21540
SSAD-CNN-LSTM #5:%1, iZAE R R, o] 22 $2 48
J 25 A2 TR 0 PRV AR 1

(5% 3 iik]

[L] 038,05 5 B TR M N & T 2 & LA i i 4
B0 AR R R [ AR ) 7 v [9]. 4 Ah 4% R ,2022,44(9):972-978.
[219% Z B % 51 i 30 B 2,4 B T e gl RN A R R AR B

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

EABGTHHSEMEEGERN 7 EN]F BB TRES
#,2021,41(7):2565-2576.
[B1EXEE A B & MA, F AT EREL BT
B R R 47 A [J). % FLE 4 A, 2020,46(1):1-13.
[A1e & B 4 £ 58,5 % Ak A iR 2 B &L
3 77 3% [J]. % R 4% A ,2019,45(11):3504-351.
[CIEZE & & & IESEET BP WENLMER =1
BENEEBRRBELH 7 AN T LEHITE
#1,2024,37(12):135-136.
[6]7F % A7 = IR HT M. 6 A R A LA IR AL 2 RO
W7 7 7 [J]. IR 5 BE B8R ,2024(2):168-170.
(7147 B8 ¢ 5k 67T 38 2 4 40 A w3k ik & 4T S0 ) B 4 4
B B 5 b A A 52 [9] 8 438 4], 2019,35(3):95-99.
[BIFF K% B XX EF 4 —HIBBEALE E(XAI)
PN F R & 9L W A & 4 T & B9 R R [J]. 78 8 A%
(B %A IR),2024,46(1):167-177.
[Q1EMHRE, A% & TE£ % M4 D-S IEHEELSHEME
BT R 2k W7 7 ik [J]. 8 JE £5,2023,60(10):10-16.
[10]5\%5% #FE 7, ¥ 4,% % T ACGAN 5 SO-RF# % J£
#HW R ] A AL £ 5F,2025(1):375-379.
EHFEA: X¥FE (20002—), B, AMM=E T EHE
%h%ml&&ﬁazﬁf{:%ﬂziﬂ e, B R T B WA
M EANEE TR e, ST e R IE
gk, BHE TR IWERAR.

HEHE T

105



KALEHE - 2025 8% H512iH
Hydroelectric Science & Technology.2025,8(12)

@f' VISER

KIFRE TRESRE S B SR 55 M
£
WRE S HFICACRHAAIRAS, #iE §F 831100

[(BEKMEAIESELEMRKPEAIET HTAKTE, BRA. AL BRAEFRENY 07 £ SHELFRAE, 4
FHIZEMOZLEE . ARBEFEARP F S EERY TS LT, FETSF A, BNEAREOHL. LFRLT 24
MR R G R T R AR Kok, AKAIEREMEG, RABITERARG A, RLTAHLELI Y
BT S R AR S TEA AR LR LA AR O T G,
[RBIRKFMEE LA, 2EEM; BRrEGFEK;, HKXR R
DOI: 10.33142/hst.v8i12.18439 PESES: TV34 SCRRARIZAD: A
Research and Application of Corrosion Protection Technology for Metal Structures in Water
Lock and Canal Head Projects

WU Yi
Xinjiang Changji Fanghui Hydropower Design Co., Ltd., Changji, Xinjiang, 831100, China

Abstract: The metal structure of the water gate and canal head project is susceptible to various corrosion phenomena caused by factors
such as water flow impact, dissolved oxygen, salts, acid and alkali environment during long-term use, which endangers the safety and
service life of the structure. At present, conventional protection strategies suffer from insufficient comprehensive protection,
inadequate systematic management, and lagging detection. The article explores the corrosion status and characteristics of metal
structures and proposes systematic protection strategies to extend the service life of structures and improve operational safety. At the
same time, it can also provide reasonable and effective data support for the design, construction, and maintenance of such projects,
promoting their progress towards intelligence and green direction.

Keywords: water gate and canal head project; metal structure; corrosion protection technology; technology application
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Research on Identification and Prevention of Safety Risks in the Operation of Thermal Power
Plant Units

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

Abstract: With the continuous growth of electricity demand in China, thermal power plant units are still the main source of electricity
in China. The safety of their operation has an extremely important impact on the stability of the power grid and the development of the
economy. The previous management method that relied solely on manual inspections and regular maintenance often had problems
such as delayed risk detection and incomplete hazard investigation, making it difficult to meet the requirements of the unit under high
load and continuous operation. Although some thermal power plants have applied online monitoring and intelligent related
technologies, there are still certain shortcomings in data analysis and risk warning. Therefore, systematically identifying and
effectively preventing safety risks during the operation of thermal power plants, combined with technical measures, management
methods, and personnel training, is undoubtedly an extremely important measure to ensure the safe and stable operation of thermal
power plant units.

Keywords: thermal power plants; unit operation; risk identification; prevention and control research
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Research on Optimization and Practice of Production and Operation Management System for

Water Conservancy Engineering

LIU Ziyi
Changji Water Conservancy Management Station (Changji Santun River Basin Management Office), Changji, Xinjiang, 831100, China

Abstract: With the increasing scale of water conservancy projects and their increasingly complex operating environment, the
production and operation management of water conservancy projects have encountered many challenges. At present, there are
generally some problems in the management practice of water conservancy projects, such as inadequate operating mechanisms, low
levels of informatization and intelligence, difficulties in standardized implementation, hidden dangers in safety and emergency
management, insufficient human resource allocation and capability level, and so on. These issues not only affect the operational
efficiency and management quality of the project, but also constrain the safety and sustainable development of the project. Given the
current situation, it is urgent to use a series of measures such as systematic management system optimization, information and
intelligent construction, scientific safety and emergency management, and reasonable human resource allocation to improve the
precision, scientific level, and intelligent level of water conservancy engineering production and operation, in order to provide
guarantees for the efficient and safe operation of the project.

Keywords: water conservancy engineering; production operation; management system; management optimization; practice
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Research on Energy-saving Optimization of Centralized Control Operation in Coal-fired
Power Plants

ZHANG Li
Jiangsu Huaiyin Power Generation Co., Ltd., Huai'an, Jiangsu, 223001, China

Abstract: Currently, most thermal power plants suffer from high energy consumption levels, unstable main engine efficiency, and poor
coordination performance of centralized control systems, resulting in low fuel utilization rates and significant losses in auxiliary power.
The research on energy-saving optimization of thermal power plants is of great significance, as it can not only save fuel, reduce
operating costs, but also enhance economic benefits; Moreover, it can optimize energy utilization, reduce pollution emissions, and
promote the safe, reliable, and environmentally friendly operation of power plants. The article is based on the concept of energy
optimization management and proposes measures such as optimizing operating parameters, centralized control and energy-saving
monitoring, and the application of model algorithms, which can serve as a reference for energy-saving management and intelligent

operation in thermal power plants.

Keywords: thermal coal-fired power plants; centralized control operation; energy-saving optimization
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Analysis of Effective Measures for Condition Maintenance of Primary Electrical EQuipment in
Thermal Power Plants

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

Abstract: With the continuous expansion of thermal power plants and the increasing complexity of power system operation, the safe
and stable operation of electrical primary equipment has an extremely important impact on the overall production efficiency and
operational safety of power plants, and condition based maintenance is a scientific maintenance method based on the actual operating
status of equipment, which can ensure safety, reduce maintenance costs, and improve maintenance efficiency. Research shows that
scientific condition based maintenance can not only extend the service life of equipment, reduce sudden failures and safety hazards,
but also improve the overall operation level of power plants, providing theoretical reference and practical guidance for electrical

primary equipment management.

Keywords: thermal power plants; electrical primary equipment; condition based maintenance; effective measures
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Research on the Construction Strategy of Power Marketing Informatization under the
Background of Smart Grid

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

Abstract: With the accelerating development of smart grids, the marketing model of traditional power enterprises urgently needs to be
transformed and upgraded. The informatization construction of power marketing is a key means to improve enterprise management
efficiency and service level, and it is also an important guarantee for the efficient operation of smart grids. The article analyzes the
current situation and existing problems of domestic power marketing informatization construction, and combines the characteristics
and development trends of smart grid technology to propose construction measures such as integrating service marketing concepts,
optimizing capital investment, improving management systems, strengthening information security, rational utilization of information
technology, and strategic implementation guarantee. It provides systematic reference for power enterprises to achieve marketing
informatization in the smart grid environment. Research shows that with the help of scientific planning and reasonable layout, the
construction of power marketing informatization can effectively improve business efficiency, ensure data security, and promote the
deep integration of enterprise core competitiveness and smart grid construction.

Keywords: smart grid; electricity marketing; information technology construction; construction strategy
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Preliminary Exploration on Follow-up Development Ideas for Hydropower Project Immigrants

under the Strategy of Rural Revitalization

YANG Yuchuan
PowerChina Chengdu Engineering Corporation Limited, Chengdu, Sichuan, 611130, China

Abstract: Exploring the follow-up development direction of hydropower project immigrants under the background of rural
revitalization has profound significance. The key issue for the subsequent development of immigrants is industrial development, and
the selection of industries needs to comply with the laws of economic development and the basic principles of industrial structure
evolution. Under the background of rural revitalization, there can be a systematic solution for the development of post migration
industries: consolidating the foundation of post migration industry development is a prerequisite for the development of post migration
industries; Establish a reasonable and orderly industrial development pattern; Enhance the level of integrated development of
agriculture's primary, secondary, and tertiary industries; Building a long-term external cooperation platform; Guide small farmers to
organically integrate with modern agriculture. Fully tap into the advantages of regional resource endowment and the potential for the
development of characteristic industries, so that the subsequent development of hydropower project immigrants can be guaranteed in
the long run, and promote the harmonious progress of economic, social, and natural environmental benefits.

Keywords: rural revitalization; hydroelectric engineering; immigration; subsequent development; preliminary exploration of ideas
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