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Research on the Role of River Regulation Projects in Ecological
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Abstract :

With the acceleration of urbanization and industrialization, the ecological environment issues of

rivers have become increasingly prominent, with water quality deterioration, habitat destruction, and

biodiversity decline becoming common phenomena. River regulation projects, through measures such

as dredging and regulation, ecological bank protection, and wetland restoration, have effectively

improved the water environment, reduced pollution loads, and enhanced the self-purification capacity

of water bodies. Meanwhile, the restoration of aquatic vegetation and habitats has promoted the

increase in species diversity and facilitated the reconstruction of ecosystem structure and function.

Relevant practices indicate that river regulation not only achieves flood control safety but also

significantly promotes ecological restoration and sustainable development.
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sustainable development

river regulation; ecological restoration; water quality improvement; biodiversity;
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Discussion on the Practice and Development Path of Smart Water Conservancy
in Water Resources Managemen

Cheng Miaozhen
Song County Water Conservancy Bureau, Luoyang, Henan 471400

Abstract : Water resource management is the inevitable path to address water resource pollution, enhance the
efficiency of water resource utilization, and fully leverage the value of water resources. Smart water
conservancy plays a significant role in water resource management. Based on this, the article first
summarizes the connotation of smart water conservancy, and discusses the practical strategies of
smart water conservancy in water resource management from four aspects: dynamic monitoring
and precise measurement of water resources, intelligent dispatching and optimal allocation of water
resources, water quality monitoring and pollution source tracing, and water—saving potential analysis
and smart irrigation. It also makes prospects for the development of smart water conservancy from
three dimensions: technology, application and policy.

Keywords : smart water conservancy; water resources management; digital technology
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Study on Water System Connectivity Construction of Yitong River Fanjia Lock
Section in Yitong Manchu Autonomous County
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Abstract : Situated in the upper reaches of the Yitong River basin, Yitong Manchu Autonomous County has
launched the Yitong River Water Environment Comprehensive Management Project to address water
pollution and enhance the river's aquatic ecosystem. This study systematically examines water quality
issues in the Fanjia Lock section of the upper basin under the framework of water system connectivity
and water—beautiful rural development. By analyzing governance objectives and proposing targeted
engineering solutions, the research provides practical references for similar projects. The initiative holds
significant academic and practical value for advancing water system connectivity studies in northern
cold regions, while contributing to rural revitalization efforts.
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Research on Intelligent Condition Assessment and Fault Early Warning

Abstract :

Keywords :

System for Hydropower Stations Based on Digital Twin

Nan Jiangtao
Tibet Datang Zhala Hydropower Development Co., Ltd., Shannan, Tibet 851299

With the increasing scale and operational complexity of hydropower stations, traditional monitoring
and maintenance models have struggled to meet the demands for efficient and safe operation. This
paper proposes an intelligent condition assessment and fault early warning system for hydropower
stations based on digital twin technology. By constructing a digital twin model that integrates virtual
and real elements, the system enables real-time perception of equipment operation data, condition
assessment, and predictive maintenance. Combining big data analytics, artificial intelligence, and
physical modeling techniques, the system performs intelligent diagnostics and lifespan predictions for
key equipment. The research results indicate that this system can significantly enhance the reliability
and intelligence level of hydropower station operations, providing technical support for the digital
construction of hydropower.

digital twin; hydropower station; condition assessment; fault early warning; intelligent
operation and maintenance
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Research on Construction Management and Schedule Control of Water
Conservancy Projects Based on BIM

Wang Cheng
Jiangsu Huaiyin Water Conservancy Construction Co., Ltd., Huai'an, Jiangsu 223005

Abstract : BIM technology plays a crucial role in the construction management of water conservancy projects,
particularly in schedule control, effectively enhancing the accuracy and efficiency of project
management. By integrating BIM with construction schedules, dynamic monitoring and optimized
scheduling can be achieved throughout the entire construction process. Utilizing BIM's three—
dimensional visualization and data integration capabilities, various parameters of the construction
schedule can be obtained and adjusted in real-time, thereby avoiding schedule delays and resource
wastage. The BIM-based schedule control method not only strengthens collaborative efforts among
all project stakeholders but also improves the visualization and controllability of construction, ensuring
timely and high—quality project completion. The application of this technology not only optimizes
the construction management process for water conservancy projects but also provides valuable
management experience and technical support for similar engineering projects.

Keywords : BIM technology; water conservancy project; construction management; schedule control;
visual management
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Exploration on Quality Control of Construction Supervision for Pipeline
Engineering in Water Conservancy Projects

Liu Tao

Guangzhou Xinzhu Engineering Supervision Co., Ltd., Guangzhou, Guangdong 510000

Abstract :

Water conservancy projects are pivotal undertakings that significantly impact the national economy

and people's livelihoods. Pipeline engineering, as a critical component of these projects, is directly

related to the efficiency of drainage, flood control, and water resource transportation. The construction

quality of pipeline engineering exerts a substantial influence on the operational stability and safety of

the entire project. Therefore, relevant participating units should place particular emphasis on controlling

construction quality. Supervision, as an indispensable aspect of quality control in pipeline engineering

construction for water conservancy projects, provides a solid guarantee for project quality and

minimizes project risks to the greatest extent. Based on this, this article will discuss the importance of

quality control in construction supervision for pipeline engineering within water conservancy projects

and explore measures for construction supervision quality control, hoping to offer valuable reference

for relevant professionals.
Keywords :
importance; control measures
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Adaptation of Seawater Desalination Technology to Different Types of Seawater
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Abstract :

Keywords :

With the increasing scarcity of freshwater resources worldwide, seawater desalination has become
a crucial method for freshwater acquisition, with its technological applications expanding significantly.
However, the water quality characteristics of different marine environments exhibit notable variations,
which impact the selection of desalination technologies, operational effectiveness, and cost
considerations. This study systematically analyzes the water quality characteristics of seawater with
high salinity, hardness, alkalinity, pollution levels, and turbidity. It introduces the principles of mainstream
desalination technologies including reverse osmosis, multi-effect distillation, and multi-stage flash
evaporation. Building on this foundation, the research focuses on evaluating the adaptability of
different desalination technologies to varying seawater conditions, proposing targeted improvement
strategies that encompass pretreatment process optimization, parameter adjustments, and operational
maintenance enhancements. The study aims to provide theoretical references for improving the
efficiency and reliability of seawater desalination technologies across diverse application scenarios.
seawater desalination; water quality characteristics; reverse osmosis; multi-effect
distillation; adaptability; optimization strategies
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Analysis of Variable-Speed Operation Characteristics and Deviation from
Similarity Laws for Forward-Curved Centrifugal Pumps
Hu Hong', Zhang Weicheng', Zhang Wenijie?
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2.School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093

Abstract : A performance test rig for forward—curved centrifugal pumps was established to conduct comparative
experiments at six different rotational speeds. By gradually adjusting the outlet valve opening (from
fully open to fully closed), data on head, shaft power, and efficiency corresponding to different
rotational speeds and flow rates were obtained, and performance curves were plotted. The
applicability of similarity laws in variable—speed operation of the pump was also verified. The results
indicate that the head-flow rate (H-Q) curve, shaft power—flow rate (P-Q) curve, and efficiency—
flow rate (n-Q) curve all exhibit regular variations with rotational speed. The relative error in head
prediction by similarity laws is within 4%, while deviations occur in shaft power prediction due to
factors such as mechanical losses, with significant increases in deviation at low rotational speeds.
Therefore, the smaller the deviation from the reference rotational speed, the more meaningful the shaft
power predictions by similarity laws become.

Keywords : performance curves; similarity laws; relative deviation
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Smart Power Plant 5G Communication Network Architecture Design and
Intelligent Operation and Maintenance System
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Abstract : As the core platform for digital transformation in the energy sector, smart power plants epitomize
the inevitable evolution of power systems toward intelligent and networked architectures. Confronting
dual challenges from high renewable energy integration and increasingly complex equipment conditions,
traditional power plant management models have demonstrated significant limitations in data acquisition
precision and real-time response efficiency. Leveraging its high bandwidth, low latency, and massive
connectivity capabilities, 5G communication technology establishes next—generation infrastructure for smart
power plants. Through URLLC and eMBB network slicing, it enables differentiated resource allocation for
scenarios like generator monitoring and coal conveying system control. Combined with edge computing
node deployment at the edge, 5G private networks effectively reduce data processing latency while
enhancing real-time performance and reliability of production control systems. Data shows that 5G
applications in smart power plants have boosted equipment sensing capabilities by 40%, improved
fault prediction accuracy by 35%, and optimized production coordination efficiency by 28%, providing
critical technical support for secure and stable power system operations.

Keywords : smart power plant; 5G communication network architecture; intelligent operation and
maintenance system; network slicing technology
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Application of High Efficiency Water Saving Technology in Power Plant Water
Supply and Drainage System
Shi Qian, Wang Hui, Xie Yiming
Shandong Electric Power Engineering Consulting Institute Co., LTD., Jinan, Shandong 250013

Abstract : Water scarcity has become a critical factor affecting the sustainable development of the power
industry. As major industrial water consumers, power plants require essential upgrades to their water
supply and drainage systems through efficient water—saving technologies. This paper outlines the
main components and water usage characteristics of power plant water systems, while discussing
the application context and potential benefits of water conservation technologies. Subsequently, it
conducts systematic analyses of key technologies including water—saving solutions for circulating
cooling water systems, wastewater reuse and near—zero discharge techniques, and utilization of
unconventional water sources. A multidimensional evaluation framework is established to assess
water conservation effectiveness, economic benefits, and environmental impacts. Finally, the paper
proposes operational management recommendations to address current challenges in technology
implementation, and provides insights into future trends in water-saving and emission-reduction
technologies for power plants, aiming to offer theoretical references for advancing water conservation
and emission reduction initiatives.

Keywords : water-saving efficiency; power plant; water supply and drainage system; wastewater
reuse; technical evaluation
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Research on Construction Technology of Large Volume Concrete in Water
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Abstract : This paper addresses the technical challenges in large-volume concrete construction for water
conservancy projects, providing an in—depth analysis of key technologies including concrete
preparation and transportation, layered block pouring with intelligent vibration, temperature monitoring
and water—cooling systems, as well as comprehensive curing methods. Drawing from practical
engineering experience, it explores the integration of modern information technologies such as
numerical simulation, BIM (Building Information Modeling), and automation in construction simulation,
process control, and quality traceability. The study aims to offer practical references for improving
large—volume concrete construction in China's water conservancy projects.

Keywords : water conservancy engineering; large volume concrete; construction technology; quality
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Research on Optimization of Small Flow Monitoring and Reorganization
Technology — A Case Study of Ahai Station on Jinsha River
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Abstract :
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and Water Resources Survey, Chongging 400025

Accurate monitoring of small flow (especially the minimum flow approaching zero) is a key foundation
for fine management of water resources, ecological assessment, and engineering scheduling, as well
as a difficult point in hydrological monitoring. This article takes the Ahai Station on the Jinsha River,
which is significantly affected by the regulation of cascade hydropower stations, as an example
to study the monitoring distortion and reorganization failure of its frequent occurrence of extremely
small flow (such as 2.22 m ¥/s on February 20, 2025, and 0 m */s recorded multiple times from 2022
to 2024). By analyzing the accuracy limitations of conventional rotor flow meters at low flow rates
and the challenges of water flow disorder caused by power plant scheduling, optimization strategies
are proposed to identify "spatial sensitive points" (deep troughs, downstream sharp bends) and "time
sensitive points" (sudden changes in power plant peak water level); Innovative application based
on high—precision synchronous observation of water level, using the "incremental method of water
level area flow velocity" to target and capture small flow changes, supplemented by a trigger based
testing mode. In the reorganization process, a refined low water level flow curve, a sub model of micro
outflow flow from the power station, and a multi—-dimensional flow system incorporating water level
differences and time lag effects were constructed, significantly improving the reliability and continuity
of small flow data. This method is based on existing equipment, has strong operability, low cost, and
provides a practical solution for small flow monitoring and reorganization of hydrological stations
affected by engineering.

small traffic monitoring; traffic reorganization; hydrological station; the impact of
hydropower stations; incremental method of water level area flow rate
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Abstract :
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In the context of digital transformation, water conservancy flood control technology is undergoing a
profound evolution from passive response to intelligent prevention and control. Through systematic
analysis of current technological advancements, this study demonstrates that informatization has
significantly enhanced the capabilities of flood control in perception, prediction, scheduling, and
emergency response. However, challenges remain, including insufficient data quality, limited model
applicability, and inadequate system coordination. To address these issues, it is imperative to
strengthen data standardization, promote integrated model development, and break down information
barriers. The ultimate goal is to establish a modern intelligent flood control system characterized
by sensitive perception, precise forecasting, and smart scheduling, thereby providing robust support
for flood safety. This research aims to offer strategic guidance for the future development of water
conservancy flood control technologies.

information technology; water conservancy and flood control technology; survey; technical
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