NEAEE.
PR SGEA

Water Conservancy and Electric Power
Science and Technology

[
SN I > N
= ECO

ART AND DESIGN PRESS INC.
(626 810 4480)
119 S Atlantic Blvd, Suite 300D
Monterey Park, CA 91754
Copyright © 2025 by ART AND DESIGN PRESS INC.
Complimentary Copy

A

ART AND DESIGN PRESS INC
(United States)



YwZ Editorial board member

&% ENERILBEINEGRATELGEERHESAT
Fu Jinze State Grid Jibei Electric Power Co., Ltd. Tangshan Fengrun District
Power Supply Branch

kttr  SEEHKFIHLIS TR

Zhang Shiyuan Jingdezhen Water Conservancy Planning and Design Institute

B m SEETKFHLISTR

Zhan Li Jingdezhen Water Conservancy Planning and Design Institute
F & UTInnEEERAR

Li Yan Liaoning Hongyanhe Nuclear Power Co., LTD.



KAHBDHZESERAN

Water Conservancy and Electric Power
Science and Technology

£33 %18 202551 BT

* & ART AND DESIGN PRESS INC.
£ 7 ART AND DESIGN PRESS INC.
W B CORFHEARESEAR) i

ISSN(O): 2995-438X
ISSN(P): 2995-4371

#h k. 119 S Atlantic Blvd, Suite 300D Monterey
Park, CA 91754

k. https://www.artdesignp.com

ANFISRA
JUBIAT SR, SREE HEEEEE R

HALFRIBAMESCRFoRIE, FU . ARG

BT«

L EERAIESTHIR S HIRL, RATIL, LA RRIL
BERL, LRI, BRMAERIL MRmEE
PERUEE S 9 SR gl L2 AT

2. WSUNMRABMAGE M ERANHABRLT], TR K
AR I A R TE, TR H 4 HE AR R
(LIERH 2R

3 WEHEEFAZEMBSEE R, B4
HMEHEL,

4 SR MBI AT R

5. VB BT AR, AT A S

“?ONTENTS

JKFIT#2 | HYDRAULIC ENGINEERING

001

004

007

011

014

018

021

024

027

030

033

036

039

042

FATELLRTER BN AR AT RiKE

Analysis on the Application of Aramid Fiber Materials in Rubber Dams  Liang Shuying

ERRARTEAKRSRIARS

FRE rh O AR Fh, =EHE, B8, B&Ek, XER, £E53
Research on the Application of Remote Sensing Technology

in the Identification and Early Warning of Lake Water

Pollution Li Zhuang, Li Guodong, Zhao Jian, Zhao Donglai, Liu Zhenghong, Ji Zheyu

KFITEEERERURANRERMSSEIHMA WEE, EXSB
Deep Integration and Innovative Application of Information Technology
in Water Conservancy Project Management Zheng Cunbao, Dong Qingdao

F/NBDKFI TRERCEZIBENFERBRINE S5
Problems and Countermeasures in the Information Construction and

Management of Small and Medium-sized Water Conservancy Projects Liu Shixuan

B F R M EE RE WA R
Analysis of the Spatiotemporal Changes in Wetland Vegetation and the
Lake Basin Variation Patterns in the Dongting Lake Area Zou Yinxiang, Zhang Ze

ARERA, GKE

ERKFI TEBIRARAER puk=
A Brief Discussion on Key Points of Water Conservancy Engineering
Construction Technology LiuJun

HEEETRKEERRMERANE EE, #fe, BEE, 714
Countermeasures for Water Pipeline Leakage Warning Technology under Digital
Intelligence Control Wang Bing, Xiong Ling, Jiang Yougao, Huang Caisheng

HEEES T IEENEERFREREMR REER

Research on the Digital Transformation Path of Water Conservancy Project

Cost Management in the Context of New Infrastructure Xu Xiaohuan
ERBARTEKFINE T2 AR AR HO N FA SRR 28
Application Strategy of Interception Technology in Water Conservancy

Construction Technology Li Peng
IK AR AR it R SR R T (A B ALERSE KIS
Research on Optimization of Energy Dissipation Structure Shape for

Reservoir Hub Flood Discharge Structures Zhang Lijuan
XF T2 T SR REEHIEREA Fa8ac]

Analysis of Quality Control Measures for Water Conservancy Engineering

Construction Management Zhao Wenbo
IKFIKER TIEET A EIE SN RTEIERER [ IES
Study on the Coordination Mechanism of Supervision and Testing in Water
Conservancy and Hydropower Engineering Construction Chen Hejun
KFIKEE TIEETLZEREPEFRIZERR ER1
Research on the Construction of Safety Risk Prevention and Control

System for Hydraulic and Hydropower Engineering Construction Tang Enpeng
AO42 PCCP & E7EXF itk TEHRIEFA =
The Application of Large-Diameter PCCP Pipes in Water Conservancy

Water Supply Projects Wang Xin



045 KEHEEZBITEMASERN BERESHMUH &, =8, EN, BR, B, REE, TE, SESR, £XIB, B%RK, kL

Potential Hazards and Impact Mechanisms of Heavy Metal Elements
in Water Quality on Human Health Zhao Jian, Li Chang, Guo Lin, Hu Chen, Ling Xin, Zhao Sijia, Wang Xu, Gao Jijing, Cui Dapeng, Zhao Donglai, Sun Qifa

B3, /JT#2 | POWER ENGINEERING

048 RAO%ABEIABRSSIEFIRFRERIEERAR Fabi=t
Research on Quick Maintenance Approach for Electrical and Control Systems of Wind Turbines Zhao Haiqi
051 HMBEREENENEHEEERNPMS N wIRGE, BRFE
The Influence and Response of Electricity Price Policy Adjustment on the Focus of Electricity Marketing Inspection Xu Chenyuan, Hou Jiale
054 ETFHMEFSEIRIEFMHIER KB XN KFREHIZRR KRk, @ERA, MR, XIEIE
Wind Power Fire Early Warning and Prevention System Based on Thermal Array
and Ultraviolet Spark Detection Mechanism Zhang Guilong, He Junjie, Chen Congyu, Liu Guozheng
058 ERET U BREHEBRRATREI T KER,

Reliability Analysis of Low-Voltage Power Supply and Distribution System in Intelligent Industrial Factory Zhang Pan, Du Feiyang



Bt o7 R RHEAR R I rh (R S

YRR
REMKSMLIEINRITERAT), KiE 300204
DOI:10.61369/WCEST.2025010001

ASCRARNHBLMETEGRINDNN A, BEERMERIMNERS LR, SITELMEINMEERR, WHRLER

NAESFLERMNABERERIMPNOMAZES, BRSLVRIERAGKINMGE. BREIEESHENESNSE, B
RIMENARE. sSHEEToh, AMERNTEMHNEESRAEREHRSE,

RV RERIN; MREME; MRS

Analysis on the Application of Aramid Fiber Materials in Rubber Dams
Liang Shuying
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Abstract :

This paper delves into the application of aramid fiber materials in rubber dams. By elucidating the

application and development of rubber dams, analyzing the performance characteristics of aramid

materials, and comparing the application cases of nylon dipped canvas and aramid dipped canvas in

rubber dams, it reveals the significant advantages of aramid materials in improving the performance of

rubber dams and reducing construction difficulty. Simultaneously, the paper analyzes the application

benefits, prospects, and challenges, providing a reference for the selection of rubber dam engineering

materials and technological development.
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Research on the Application of Remote Sensing Technology in the
Identification and Early Warning of Lake Water Pollution
Li Zhuang™?, Li Guodong™?, Zhao Jian"?, Zhao Donglai®?, Liu Zhenghong'?, Ji Zheyu'?'
1.Harbin Natural Resources Comprehensive Survey Center, China Geological Survey Bureau, Harbin,
Heilongjiang 150000
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Abstract : This article summarizes the common types and causes of lake water pollution and explores the
limitations of traditional lake water quality monitoring methods. Based on this, it introduces the
application principles of remote sensing technology in lake water quality monitoring, monitoring water
quality parameters and trends, locating and tracking pollution sources, and the application of remote
sensing technology in lake water pollution early warning. Finally, the article analyzes the advantages
and challenges of applying remote sensing technology and proposes corresponding solutions. Through
case studies, the effectiveness and feasibility of remote sensing technology in lake water quality
monitoring and early warning are verified.

Keywords : remote sensing technology; lake water pollution; identification and early warning; monitoring
advantages; challenges and strategies
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As an essential component of national infrastructure, water conservancy projects play a pivotal role
in supporting socio—economic development and improving people's livelihoods. From irrigating vast
farmlands to ensure stable grain harvests, to the smooth operation of urban water supply systems
that sustain the daily lives of countless residents, and to flood control and disaster mitigation systems
that protect lives and property, the influence of water conservancy projects permeates every corner of
society. In the current global wave of digitization, information technology is iterating and updating at
an astonishing speed. The penetration of information technology into the field of water conservancy
project management has long gone beyond mere experimentation. Instead, it is continuously expanding
the boundaries of application in breadth and deepening the level of integration in depth. Like a powerful
engine, it injects a steady stream of momentum into improving the efficiency of water conservancy
project management, and like a precise compass, it provides a solid and powerful guarantee for
scientific decision—making. In the context of this digital era, fully promoting the deep integration of
information technology and water conservancy project management, and achieving innovative
applications, has become an inevitable choice and core path for the water conservancy industry to
follow the trend of the times and embark on a new journey of high—quality development. Therefore,
this article delves into the deep integration and innovative application of information technology in
water conservancy project management. By analyzing the current status of information technology
applications in various aspects of water conservancy project management, and combining practical
cases to elaborate on their integration methods and innovation points, the article emphasizes their
importance in improving the management level of water conservancy projects and the transformations
they bring.

water conservancy project management; information technology; deep integration; innovative
application
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Problems and Countermeasures in the Information Construction and
Management of Small and Medium-sized Water Conservancy Projects
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Abstract :

Small and medium-sized water conservancy projects are widely distributed and constitute an essential

component of China's water conservancy project system. In the current context of technological

development, information construction and management have become critical means to enhance the

efficiency of small and medium-sized water conservancy projects. However, numerous issues exist in

the actual implementation process, restricting their informatization development. Therefore, this paper

analyzes the problems encountered in the information construction and management of small and

medium-sized water conservancy projects and proposes corresponding countermeasures to advance

the informatization process.
Keywords :

small and medium-sized water conservancy projects; information construction; information
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Analysis of the Spatiotemporal Changes in Wetland Vegetation and the Lake

Basin Variation Patterns in the Dongting Lake Area
Zou Yinxiang, Zhang Ze

School of Hydraulic and Ocean Engineering, Changsha University of Science & Technology, Changsha, Hunan 410114

Abstract :

Keywords :

In order to more fully understand the evolution patterns and trends of the lake bed elevation in the
Dongting Lake area in recent years, and to provide technical support for the protection of the lake's
sandbar resources. This study is based on historical remote — sensing data from Landsat 5/8. It
analyzes the changes in sandbars of the Dongting Lake area over the past two decades. Combined
with actual topographic point data from 2003 and 2022, the ANUDEM model is used to reconstruct the
lake basin. Then, comparisons of the lake basin's topographic changes are carried out to explore the
evolution of the lake basin and sandbars in the Dongting Lake area. The results show that the average
area of sandbars in each lake area has shown an upward trend. The expansion of sandbars implies
the shrinkage of the water body range in the lake area. Through DEM spatial quantitative analysis,
the average elevation of the whole lake area has decreased by 0.69 m. The corresponding regional
changes show "high siltation and low scouring”, with a slight increase in the elevation of sandbars and
their adjacent waters, and obvious downcutting of the river channel in the lake area. 710.55 km? of the
22 — 30 m elevation zone shifts to lower areas, and 148.69 km? of the 24 — 28 m elevation zone shifts
to higher areas. The continuous prolongation of sandbar exposure time leads to the shift of wetland
communities from wet to dry types, reduces vegetation population diversity, and impacts the stability
of wetland vegetation composition.

Dongting Lake; elevation; remote sensing; spatiotemporal evolution
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A Brief Discussion on Key Points of Water Conservancy Engineering
Construction Technology

Liu Jun

River and Lake Irrigation Service Center of Anfu County, Jiangxi Province, Anfu, Jiangxi 343200

Abstract :

Water conservancy projects, as a key component of national infrastructure construction, play an

irreplaceable core role in the scientific allocation of water resources, resisting floods and droughts,

ensuring water supply for agricultural irrigation, and maintaining the stability of the ecological

environment. This research deeply analyzes the key technical points in water conservancy project

construction, hoping to provide solid technical support and reference basis for the improvement of

water conservancy project construction quality, and help water conservancy project construction

move towards a higher quality development stage.
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Countermeasures for Water Pipeline Leakage Warning Technology under
Digital Intelligence Control
Wang Bing, Xiong Ling’, Jiang Yougao, Huang Caisheng
Chongging Western Water Resources Development Co., Ltd., Chongging 401121

Abstract : The problem of water pipeline leakage has always been a key hidden danger in the water resource
transmission and distribution system, and its concealment and suddenness pose great challenges
to routine monitoring. With the gradual introduction of digital and intelligent means, blind spots that
are difficult to cover with traditional manual inspections are being opened up, and data—driven
warning mechanisms are taking shape. However, there are still significant shortcomings in perception
technology, signal recognition, and system linkage, which restrict the overall improvement of early
warning efficiency. Facing the high uncertainty of complex terrain, multi-source interference, and on-
site environment, building a digital early warning system with real-time response capability and high
coordination is the direction that must be addressed and deeply overcome. This article is based on
practical problems, starting from multiple dimensions such as structural complexity, interference source
identification, and data integration, to explore practical and feasible digital control measures, and strive
to promote the safety monitoring of water pipelines to a higher level.

Keywords : water supply safety; intelligent monitoring; leakage detection; data fusion; control
mechanism
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Research on the Digital Transformation Path of Water Conservancy Project
Cost Management in the Context of New Infrastructure
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Abstract : Based on the construction and management practices of water conservancy projects in Chongging,
this paper systematically analyzes the prominent pain points of traditional water conservancy
management models and explores in depth the potential of new infrastructure technology to enable
intelligent management, refined scheduling, and precise decision-making in the water conservancy
industry. Meanwhile, it comprehensively summarizes the policy system that supports the digital
transformation of water conservancy at the national and local levels. Aiming at the problems faced
in the current digital transformation process, it proposes targeted and operable solutions, aiming to
provide a reference basis with both theoretical depth and practical value for the digital transformation
of the water conservancy industry.

Keywords : water conservancy project cost; new infrastructure; digital transformation; BIM; blockchain
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Application Strategy of Interception Technology in Water Conservancy
Construction Technology

Li Peng
Linfen Liansheng Water Conservancy Machinery Engineering Co., Ltd., Linfen, Shanxi 041000

Abstract : River interception technology is an important technical means in the process of water conservancy
construction. Its practical application can not only ensure construction progress, but also improve
project quality. At present, China's water conservancy construction is developing rapidly, but due
to the lack of mature and perfect interception technology, problems often occur during construction.
Therefore, strengthening the research and exploration of interception technology is of great
significance. This article takes a certain reservoir project as an example to analyze its application
points in water conservancy construction, and explores the construction management measures
and engineering interception effects of interception technology in water conservancy construction
technology. Through analysis, the article aims to provide theoretical reference and practical guidance
for water conservancy engineering construction.

Keywords : interception technology; water conservancy construction; application strategy
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Research on Optimization of Energy Dissipation Structure Shape for Reservoir
Hub Flood Discharge Structures

Zhang Lijuan
Tianjin Water Resources Planning, Survey and Design Co., Ltd., Tianjin 300204

Abstract : This article focuses on the optimization of the energy dissipation structure shape of reservoir hub
flood discharge buildings, aiming to improve flood discharge safety and engineering efficiency. It
systematically expounds on the composition of the reservoir hub, as well as the functions and types of
flood discharge buildings and energy dissipation structures. It analyzes the principles and applications
of optimization methods such as hydraulic model testing and numerical simulation technology. Through
examples of energy dissipation structure optimization in a hydropower station and a reservoir spillway,
it verifies the effectiveness of the optimization scheme in significantly improving water flow patterns,
enhancing energy dissipation efficiency, and reducing erosion risks. At the same time, it points out
that the current optimization of energy dissipation structure shape faces challenges such as difficult
complex hydrodynamic analysis, complex multi-objective balancing, and environmental constraints,
and proposes targeted countermeasures such as multi-technology fusion analysis, intelligent algorithm
optimization, and environmentally adaptive design, providing theoretical and practical references for
the optimization of energy dissipation structure shape.

Keywords : reservoir hub; flood discharge buildings; energy dissipation structure shape; optimization
research
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Abstract :

As an important component of infrastructure construction, the quality of water conservancy projects

directly affects many aspects such as flood control, irrigation, and water supply, and has a profound

impact on regional economic development and the safety of people's lives and property. This article

deeply analyzes the quality problems in the construction management of water conservancy projects,

and explores corresponding quality control measures from multiple aspects to ensure that water

conservancy projects can achieve expected benefits in the long run and stably.

Keywords :
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Abstract :

This paper focuses on the collaborative mechanism between supervision and testing in water

conservancy and hydropower projects. It elaborates on the supervision system and testing technology

framework, analyzes the issues with the current collaborative model, and proposes optimization

measures such as setting up a joint office. The paper also covers institutional innovation, BIM platform

construction, and intelligent analysis, emphasizing their importance to project quality and future

development directions.
Keywords :

water conservancy and hydropower; supervision and testing; cooperative mechanism
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Research on the Construction of Safety Risk Prevention and Control System
for Hydraulic and Hydropower Engineering Construction
Tang Enpeng
Chongging Diaoyucheng Construction Supervision and Consulting Co., Ltd. Chongging 401520

Abstract : As an important part of national infrastructure construction, hydraulic and hydropower engineering
has the characteristics of complex environment, high technical difficulty and great safety risks
during the construction process. Based on the risk management theory, this paper systematically
analyzes the types and causes of construction safety risks in hydraulic and hydropower engineering,
discusses risk identification and assessment methods combined with practical cases, and constructs
a comprehensive prevention and control system including organizational management, technical
prevention and control, monitoring and early warning, and emergency response. By introducing
information management technology and dynamic assessment mechanisms, it aims to improve the
safety management level of projects and reduce the accident rate. The research results show that the
systematic risk prevention and control system can effectively reduce safety hazards caused by human
errors and environmental factors, providing theoretical and practical references for the construction
safety of hydraulic and hydropower engineering.

Keywords : hydraulic and hydropower engineering; construction safety; risk prevention and control;
system construction; information management
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The Application of Large-Diameter PCCP Pipes in Water Conservancy
Water Supply Projects
Wang Xin
Water Affairs Bureau of Longhua County, Chengde City, Hebei Province, Chengde, Hebei 068150

Abstract :

Large diameter PCCP (prestressed steel cylinder concrete pipe) pipelines are widely used in hydraulic

engineering under long-distance working conditions due to their excellent bearing capacity and

impermeability performance. Based on this, this article takes the water supply project in the northeast

of a city in Guangdong Province as the research object, focusing on analyzing the entire construction

process of large—diameter PCCP pipelines. Research has shown that strictly following standardized

construction procedures can effectively control the impact of groundwater movement on pipeline

stability, significantly reduce the risk of structural deformation caused by foundation settlement, and

comprehensively improve the collaborative performance of soil and pipeline systems.

Keywords :
construction

water conservancy and water supply project; large caliber; PCCP pipe; installation and
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Potential Hazards and Impact Mechanisms of Heavy Metal Elements in Water
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Abstract : This article focuses on the potential hazards and impact mechanisms of heavy metal elements in
water quality on human health. With the advancement of industrialization and urbanization, heavy
metal pollution in water bodies has become a significant issue. Sources of pollution include industrial
production, agricultural activities, domestic sewage discharge, and atmospheric deposition, especially
in industrially developed and densely populated areas. Heavy metals such as lead and mercury can
cause numerous harms to human health, including damage to the nervous system, blood system, and
other body parts, as well as increasing the risk of cancer. The mechanisms of these hazards include
interfering with human metabolism, destroying organ tissues, triggering oxidative stress, and affecting
immune system function. To protect health, it is necessary to reduce the content of heavy metals in
water bodies, strengthen monitoring and management, and conduct in—depth research on their impact
mechanisms to promote the development of pollution prevention and control technologies.

Keywords : water heavy metal pollution; heavy metal elements; human health hazards
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Research on Quick Maintenance Approach for Electrical and
Control Systems of Wind Turbines

Zhao Haiqi
Hainan Jinpan Intelligent Technology Co., Ltd., Haikou, Hainan 570100

Abstract : Wind power, as an important pillar of clean energy, is assuming an increasingly critical role in power
supply. The electrical and control systems of wind turbines occupy a central position, performing
dual functions of energy conversion and operational control. Currently, most wind farms are located
in remote and often harsh environments. Frequent voltage fluctuations, mechanical vibrations, and
changes in temperature and humidity accelerate the aging of electrical components. Traditional
maintenance models have several flaws, such as delayed response and insufficient diagnostic
accuracy, making them inadequate to meet the stringent equipment availability requirements set by the
modern wind power industry. Achieving precise fault localization and rapid repair has become a critical
bottleneck restricting the efficiency of wind power operation and maintenance.

Keywords : wind turbine generator system; electrical and control system; quick maintenance; research
approach
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The Influence and Response of Electricity Price Policy Adjustment on the
Focus of Electricity Marketing Inspection

Xu Chenyuan, Hou Jiale
State Grid Jurong Power Supply Company, Jurong, Jiangsu 212400

Abstract : Adjustments to electricity pricing policies guide user behavior and resource allocation, imposing new
requirements on the enforcement of power marketing inspection functions. After these adjustments,
the scope of inspections must cover new industrial and commercial users and new energy users.
Standards need to be dynamically updated due to changes in peak and off-peak hours and subsidy
rules. The characteristics of inspection targets have become more ambiguous due to the diversification
of user consumption patterns. Risks have shifted from visible issues like equipment failures to hidden
risks related to rule utilization. To address these changes, a mechanism for updating the scope of
policy and business linkage must be established. A cross—departmental policy interpretation guide and
training system should be developed. Based on the correlation between user consumption patterns
and policies, a graded and categorized management system should be implemented. By using a
risk indicator database and dynamic monitoring, the inspection checkpoint can be moved forward,
ultimately enhancing the accuracy of inspections and the ability to ensure policy enforcement.

Keywords : electricity pricing policy adjustment; power marketing inspection; key inspection areas;
optimization strategies
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Wind Power Fire Early Warning and Prevention System Based on Thermal
Array and Ultraviolet Spark Detection Mechanism
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Abstract : Currently, the primary focus of fire prevention and control in wind farms is on post—incident response.
However, early warning systems for potential fire hazards in wind turbines are becoming increasingly
important. This paper introduces a new wind power fire early warning system that uses thermal
arrays and UV spark detection technology. The system includes a thermal array imager, an UV spark
detector, an intelligent wind power controller, a fire extinguishing device, and smart management
software for wind farm fire warnings. By analyzing collected data and using machine learning
algorithms, the system can provide early warnings and effective responses to potential fire hazards in
the wind turbine nacelles.

Keywords : wind power; thermal array; ultraviolet spark detection; machine learning; early warning
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This paper focuses on the reliability problem of the low-voltage power supply and distribution system
in smart industrial factory, systematically expounds the classification of power load and power supply
requirements, deeply analyzes the selection of emergency power supply, power supply and distribution
system scheme and safety key points of power supply lines. Through exploring the application of
monitoring and management system, regular maintenance and inspection, personnel training and
emergency drills and other comprehensive measures, it reveals the influence mechanism of each
element on the reliability of the system. The shows that reasonable planning of system architecture,
selection of appropriate emergency power supply, strengthening line safety management and
implementing comprehensive improvement measures can effectively guarantee the stable operation of
power supply and distribution, and provide a solid power support for industrial production.
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