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First exploration on prception system construction concept of smart

water conservancy

GUO Hua', CHU Mengxi’, HE Li’
(1. Shenzhen Dongshen Electronics Co., Lid., Shenzhen 518057, China;
2. Shenzhen University College of Mechatronics and Control Engineering, Shenzhen 518060, China)

Abstract: The construction of smart water conservancy is important for implementing the outline of the national 14th five
year plan carefully, which aims to promote the intelligent reconstruction of water conservancy projects and finally build the
digital twin basins for seven major rivers in China. Intelligent perception is an important foundation and data support for
constructing the digital twin system of the smart water conservancy. The paper starts with connotation and demand of smart
water conservancy. The solution of smart water conservancy construction is discussed, thereby further putting forward the
framework of “space-sky-ground-water” integrated perception system, and finally making beneficial thoughts on the
construction of perception network in smart water conservancy construction, and providing scientific reference for smart
water conservancy construction objectives and tasks.

Keywords: smart water conservancy; digital twin; intelligent perception; “space-sky-ground-water” perception system
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Discussion on construction idea of digital twin pump station of
South-to-North Water Transfer project

JIANG Ruchun', SHEN Fangfang’, ZHANG Xin'
(1. Jiangsu Jiangdu Water Conservancy Project Management Office, Yangzhou 225200, China;
2. Jiangsu Water Conservancy Science and Education Center, Nanjing 210029, China)

Abstract: A new generation of information technology is used to create a digital twin in the virtual digital world that maps
and interacts with the physical entities in the real world in order to promote the construction of intelligent water conservancy
and realize the high-quality development of the pump station in South-to-North Water Transfer Project, thereby realizing
four pre-functions of pump state prediction, fault diagnosis and early warning, special working condition preview and
dynamic optimization plan during operation of the pump station. The development demand of the digital twin pump station at
the present stage is analyzed in the paper, the key technologies such as data construction, model construction and
application construction are explored, and the technical construction scheme of the digital twin pump station is proposed,
thereby providing a reference for the digital twin construction of the follow-up project of the South-to-North Water Transfer
Project with high quality.

Keywords: South-to-North Water Transfer; pump station project; digital twin; intelligent water conservancy
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Research and exploration of Linhuaigang Digital Twin Project construction

LI Junting
(Anhui Linhuaigang Flood Control Project Administration Bureaw, Hefei 230088, China)

Abstract: Digital twin construction of Linhuaigang project is based on the new starting point. The opportunities of smart
water conservancy development is seized. The support and driving role of new generation information technology is fully
utilized. Deepened information technology is deeply integrated with water conservancy business. Water disaster prevention
and water resources optimization configuration are energized with digital twins, thereby realizing scientific, intelligent and
fine management of the project. Linhuaigang project characteristics and status quo are combined in the paper to deeply
analyze digital twin construction key technology of key project and whole-process simulation of project scheduling. We study
from the aspects of thought, technology, frame, scheduling simulation application and other aspects according to the
requirements in ‘ Guidance for Digital Twin Water Conservancy Project Construction Technology’ . Advanced, efficient and
useful Linhuaigang digital twin project is formed, thereby providing reference experience for similar or peer digital twin
construction.

Keywords: Linhuaigang Project; digital twin project; digital twin technology; scheduling simulation
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AR W O A I 7 R BT B LT H AT X 2R, R F K T L& A FIFISH PRO V6 PLUS #:4T K T £ #i 4k
Wo ATHEARMNE KA K TEAPRN T BREBHO T E EARKGLREZE, RKATHLHE AR
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Application of underwater robot in underwater inspection of Beijing
stormwater project

XIAO Jun', CAO Wenbo®, ZHENG Hongzhi’
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Beijing Municipal Administration of Rivers and Lakes, Beijing 100089 , China)

Abstract: The safe operation of water conservancy projects is very important. The safety of underwater structures in long-
term underwater operation is particularly important. The underwater robot FIFISH PRO V6 PLUS is used for nondestructive
testing in order to test the safety of the entrance inspection gate of the underground culvert of the stormwater storage project
in the western suburb of Beijing without interruption of flow. Underwater robot detection has become the most potential
method of underwater building detection with great development space. Excellent inspection results are obtained from the
underwater robot inspection. The experience of underwater inspection is accumulated. The applicability and reliability of
underwater robot inspection are verified through comparing with the traditional underwater detection method.

Keywords : underwater robot; ROV ; western suburbs rain flood storage ; underwater inspection
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Study on hydraulic calculation of pressure regulating valve in
hydropower station

HONG Zhenguo, TIAN Hui, LIU Junhua

(Yunnan Water Conservancy and Hydropower Investigation, Design and Research Institute, Kunming 650021, China)

Abstract: The hydraulic calculation study of the pressure regulating valve of the hydropower station is adopted as an
important subject in the paper. The mathematical model of the water diversion system is established by using the
characteristic line method. The hydraulic calculation of the water pressure regulating valve is carried out. The results show
that the diameter of the water pressure regulating valve is 800mm, the closing time of the guide vane of the hydraulic
turbine unit is 7 seconds. Meanwhile, the pressure regulating valve is opened with a straight line rule of 7s, and it is fully
opened with a delay of 10s, it is regularly closed at the last 50s straight line of the pressure regulating valve. The unit
rotation speed, volute pressure and draft tube pressure are within the safe, reliable, economic and reasonable range. The
pressure regulating valve has obvious effect on reducing water hammer pressure rise. Therefore, it is feasible to replace the
surge shaft with the pressure regulating valve.

Keywords : hydropower station; pressure regulating valve; characteristic method ; mathematical model
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Comparative analysis on calculation methods for local scour at downstream
part of gate dam

GAO Xiang
( Huixian Water Affairs Bureau, Longnan 742300, China)

Abstract: The local scour at the downstream of the gate dam is one of the main factors threatening the safety of the power
station. Firstly, the existing scouring formulas are summarized into seven categories in the paper, the dimensional harmony
of the formulas is analyzed and respective application is analyzed according to the difference in theoretical basis, analysis
methods and experience data sources of each formula. Secondly, a depth calculation formula of local scour of gate dam
downstream based on shear stress is derived. The scouring data of other projects are selected for verification in order to

verify the applicability of the formula. The results showed that the calculated results of the calculation formula is well

matched with the measured results.

Keywords: gate dam project; local scour; calculation method; water depth in scour pit
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Finite element analysis on uniaxial damage of level 4 concrete cube

specimen based on mesoscopic damage mechanics

MI Kaihua, DENG Shuiming
( China Pearl River Water Resources Planning Designing & Surveying Co. Lid. , Guangzhou 510610, China)

Abstract: The constitutive relation based on mesoscopic damage mechanics and each phase material within the concrete is
expressed with the concrete damage plasticity model in order to analyze the influence of coarse aggregate, interface and
mortar matrix parameters on the performance of concrete under uniaxial damage mechanics on mesoscopic scale. The finite
element method is used in the paper to analyze the mechanics performance of level 4 concrete cube specimen uniaxial
damage. The analysis results show that the macroscopic failure of concrete under uniaxial loading is the result of the
continuous evolution, expansion and aggregation of the initial internal damage. The final failure mode of numerical analysis
is basically consistent with the macroscopic failure mode. It is obvious that the analysis method is reasonable and feasible.

Keywords: concrete; mesoscopic damage; damage plastic model; finite element method
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Study on temporal and spatial variation and evolution trend of
evaporation in Dingxi section of Weihe River in recent 36 yesrs

ZHANG Yuefeng
(Gansu Dingxi Hydrological Station, Dingxi 743000, China)

Abstract: It is of far-reaching significance to analyze the evaporation and master the temporal and spatial change and
evolution trend of evaporation in the region in order to make meteorological and hydrological monitoring serve the society
more accurately. Spatial interpolation calculation, linear regression method, Spearman rank correlation method and Mann
Kendall rank correlation method are used for deeply studying the annual distribution, interannual variation, temporal and
spatial distribution, evolution trend and change significance of evaporation at each station in the paper. The results show
that the evaporation has an opposite relationship with precipitation and a positive proportion with temperature. The annual
distribution is extremely uneven, which is mainly centralized from May to August with interannual variation coefficient C,
value between 0.09 ~0. 12 and small variation range. The evaporation is decreased with the increase of elevation, which is
increased from northwest to southeast. The average evaporation at each representative station and in China shows no
significant change and an increasing trend.

Keywords: evaporation; Weihe River; evaporation station; Dingxi
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Analysis on the influence of increased flow on sediment transportation in

Bojili Yellow River Irrigation Area

FANG Benyan, WEI Shoumin
( Binzhou Yellow River Irrigation Service Center, Binzhou 256600, China)

Abstract: Bojili Yellow River Irrigation Area is adopted as the object of study in the paper. Aiming at sediment influence
caused by the use of water in the Yellow River, the condition of water diversion and sediment diversion in irrigation area is
combined to analyze and study the sediment movement law and propose to increase the diversion flow and reduce sediment
siltation as water and sand scheduling programs, i. e. flow increase and sediment deposition decrease. Operation practice
shows that the sediment deposition is significantly reduced in the strip channel, the sediment concentration is increased at
the outlet, and silt is little at 4km upstream area of the channel. The siltation is mainly coarse sand, and most of the fine
sediment is transported downstream in the form of suspension in the channel, thereby achieving the purpose of long-distance
sediment transport and dispersion treatment.

Keywords : sediment concentration; sediment deposition; flow increase and siltation decrease; Yellow River Iirigation Area
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Analysis and consideration on the role of reservoir in
Zhengzhou “ July 20” Flood

DONG Yongli
( Zhengzhou Water Conservancy Building Survey and Design Institute , Zhengzhou 450006, China)

Abstract: The flood control and flood fighting roles of reservoirs are objectively discussed and evaluated through field
survey and data analysis by collecting measured data from meteorological, hydrological and reservoir management
department in order to timely check operation and dispatching of the reservoir during “July 20”Flood, summarize the
scheduling methods and effect, and provide case reference and scientific guidance for reservoir dispatching operation
reference in the future. The results show that the reservoir is responsible for flood control, water supply, irrigation and other
important functions for profit and disaster reduction. The reservoir can be used for dispatching flood, and reducing flood
peak, thereby effectively reducing the downstream flood losses and guaranteeing the downstream flood control safety to the
greatest extent.

Keywords : reservoir; flood peak; flow; flood control; Zhengzhou “July 20” Flood
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Environmental benefit analysis and study on project optimal dispatching of
Yangtze River to Taihu Lake Diversion Project from 2007 to 2020

YIN Peng, HUA Ping, HU Xiaoyu
(Jiangsu Water Resources Service Center, Nanjing 210029, China)

Abstract: In order to give better play to the ecological and environmental benefits of Yangtze River to Taihu Lake Water
Diversion Project and comprehensively consider the multi-objective dispatching needs of flood control, water supply,
ecology and environment, etc. ,the water quantity and water quality of Yangtze River to Taihu Lake Water Diversion Project
from 2007 to 2020 are counted in the paper. The relationship between Yangtze River to Taihu Lake Water Diversion Project
and the total phosphorus and cyanobacteria biomass of Taihu Lake is analyzed. The control regulation of Taihu Lake in
Yangtze River to Taihu Lake Water Diversion Project is combined to propose the suggestion of perfecting scheduling rules in
a targeted mode. The research shows that the water into Taihu Lake is stable and reaches class Il water standard in Yangtze
River to Taihu Lake Water Diversion Project. The cyanobacteria biomass in the lake can be effectively reduced through
implementing Yangtze River to Taihu Lake Water Diversion Project without increasing the total phosphorus concentration in
the lake.

Keywords: Taihu Lake; Yangtze River to Taihu Lake Water Diversion Project; water project dispatching
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Study on intercepting overflowing sewage in old city by
using large diameter pipelines

MA Fangkai', WANG Xuejian®, GAO Zhaobo'"
(1. Yangtze River Survey Planning and Design Research Co., Ltd., Wuhan 430010, China;
2. Yangize River Ecology and Environment Group Co., Lid., Wuhan 430062, China)

Abstract: It is an effective measure to solve the difficulties of dense underground pipelines as well as rain and sewage
diversion in old urban areas by laying large diameter underground pipelines to intercept urban overflow sewage. The sewage
interception capacity of three large diameter pipelines, with the diameter of 2m, 3m and 4m are analyzed based on the
collected regional data and the InfoWorks ICM model with Yi’ ai Lake in Huanggang as the target area. The result shows
that the flow interception rates of pipelines with three diameters are 46% , 57% and 58% respectively. The interception
rates of COD are 67% , 77% and 81% respectively. In addition, the interception effect of large-diameter pipelines under 3
raining situations ( light rain, moderate rain and heavy rain) are further analyzed by combining with RTC intelligent
scheduling. The result shows that zero overflow can be achieved in light rain situation and the amount of overflow water can
be effectively reduced in moderate and heavy rain situations. In summary, it is an effective way to control urban overflow
pollution by using large diameter pipelines.

Keywords: large diameter pipeline; overflow pollution; InfoWorks ICM model
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Analysis of water quality improvement of plain river network by
water diversion and optimal operation scheme

HE Miaomiao', SI Lijing’, WANG Jiao’
(1. Suzhou Wuzhong Water Affairs Bureau, Suzhou 215104, China;
2. Zhenjiang Engineering Investigation, Design and Research Institute, Zhenjiang 212003, China;
3. Suzhou XiangchengCaohu Street Construction Management Office, Suzhou 215011, China)

Abstract: In order to scientifically and quantitatively evaluate the improvement effect of water diversion projects on the
water quality of plain river network, this paper takes Wuzhong District of Suzhou as an example to construct the water
quality evaluation model of plain river network and simulate the influence of different operation methods on the river water
quality of Wuzhong District. The results show that the water quality in Wuzhong District is generally improved and basically
stable at the level of Class IV after 3 to 5 days of water supply from water diversion. The areas with relatively poor water
quality improvement are mainly distributed in the river channel of the control section before the inactive gate station. Water
quality improvement efficiency varies with different water supply operation schemes in different areas. By comparing the
calculation results of various schemes, the scheme is optimized from the perspective of water quality improvement effect and
water ecology, which provides technical guidance for decision-making departments.

Keywords: water diversion; plain river network ; network model; water quality improvement
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Comprehensive benefit post-evaluation of Jinchangping Reservoir

risk removal and reinforcement project

XIAO Jun', ZHENG Peng', TANG Cheng’

(1. Hunan Baige Water Conservancy Construction Co., Lid., Changsha 410007, China;
2. Changsha Guoshui Information Technology Co., Lid., Changsha 410021, China)

Abstract: Risk removal and reinforcement of dangerous reservoirs have become the focus of attention from all parties in the
society in recent years. It is of great significance to evaluate its comprehensive benefits qualitatively and quantitatively,
judge the effect of the project, and build a set of scientific and reasonable comprehensive benefit post-evaluation system of
risk removal and reinforcement project. A set of comprehensive benefit post-evaluation model of risk removal and
reinforcement projects for dangerous reservoirs is established based on the game theory-cloud model theory. It is proved in
Jinchangping reservoir risk removal and reinforcement project of Zhijiang County. The results show that the model has
excellent feasibility, and Jinchangping Reservoir Reinforcement Project has achieved excellent comprehensive benefits.

Keywords: dangerous reservoir; risk removal and reinforcement; post-benefit evaluation; game theory; cloud model
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