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Research on GIS-Based Early Warning Mechanism for
Flood Risk in River Basins

Zhu Ming, Zhang Chuang, Zhou Xu, Wang Xu, Gu Zilong
Huai'an Water Conservancy Survey and Design Institute Co., Ltd., Huai'an, Jiangsu 223001

Abstract :

With the intensification of climate change, floods in river basins have become increasingly frequent,

causing severe losses of life and property. A GIS-based flood risk early warning mechanism enables

real-time monitoring of hydrological, meteorological, and geographical information within river basins,

providing scientific prediction and early warning support for flood disasters. By integrating hydrological

models with Geographic Information Systems, the flood risk assessment, early warning dissemination,

and response mechanisms have been optimized, effectively enhancing the accuracy and timeliness

of early warnings. Research indicates that GIS technology not only improves the spatial resolution

of flood predictions but also enhances the dynamic response capability of early warning systems,

offering new solutions for flood management in river basins.
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GIS; flood risk; early warning mechanism; river basin; risk assessment
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Optimization of Design And Management of Water Conservancy Projects
based on BIM technology
Yang Jing', Dong Yuanhua?, Xu Di', Wang Cong', Cheng Jiantao'
1.Yangzhou Survey and Design Institute Co., LTD., Yangzhou, Jiangsu 225007
2.Changshu Water Conservancy Project Quality Supervision Station, Changshu, Jiangsu 215500

Abstract : With the rapid development of information technology, BIM technology, as a crucial support for the
digital transformation of water conservancy projects, is driving innovation in engineering design and
management models. This paper systematically explores the optimization paths of BIM technology
in the design and management of water conservancy projects, focusing on its core advantages in
three—dimensional visualization, information integration, and simulation analysis. By establishing a
standardized BIM application process, full-process collaboration is achieved from data preparation
and model creation to collaborative design and simulation analysis. Research indicates that BIM
technology not only enhances design efficiency and accuracy but also plays a significant role in
quantity statistics, cost estimation, and operation and maintenance management, providing technical
support for the full lifecycle management of water conservancy projects.

Keywords : water conservancy projects; BIM technology; optimized design; methodological paths
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Research on Fault Diagnosis and Localization Methods for Power
Communication Networks Based on Machine Learning

Liu Guozhong
State Grid Jibei Electric Power Co., Ltd. Zhangjiakou Power Supply Company, Zhangjiakou ,Hebei 075000

Abstract : The power communication network serves as a crucial support for the secure and stable operation
of smart grids, and its failures can impact core operations such as power dispatching and data
transmission. Traditional fault diagnosis relies on manual experience and fixed rules, leading to issues
like slow response, low accuracy, and difficulty adapting to complex network topologies. This paper
proposes a machine learning—based fault diagnosis and localization solution. By leveraging data
preprocessing and feature engineering to establish a fault sample database, and employing algorithms
such as random forests and LSTM to construct diagnostic models, it integrates network topology
information to refine localization strategies. Experimental results demonstrate that the approach
effectively identifies common faults like link disconnections, equipment failures, and signal interference,
achieving a diagnostic accuracy exceeding 95% and reducing localization time by 60%. This provides
a novel pathway for rapid fault handling in power communication networks, offering significant
operational value in enhancing grid communication reliability and reducing maintenance costs.

Keywords : machine learning; power communication network; fault diagnosis; positioning method
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Research on Energy Saving and Optimization of Auxiliary Machinery
Operation in Thermal Power Plant

Wang Yong
Guizhou Xidian Electric Power Co., LTD. Qianbei Power Plant, Bijie, Guizhou 551800

Abstract : As global energy crises intensify and environmental awareness grows, thermal power plants—key
energy producers—are facing mounting pressure to reduce emissions and conserve energy. This
study investigates energy—saving optimization strategies for auxiliary equipment in thermal power
plants. Through analyzing current energy consumption patterns, diagnosing operational inefficiencies, and
comparing with industry benchmarks, the research proposes targeted solutions in both technological and
managerial aspects. These include equipment upgrades, parameter optimization, institutional frameworks,
and staff training programs, providing actionable references for improving auxiliary equipment operations.
Results demonstrate that implementing these tailored strategies has significantly reduced energy
consumption and substantially enhanced energy efficiency. This approach offers robust support for thermal
power plants to achieve emission reduction targets and lower operational costs.

Keywords : thermal power plant; auxiliary machine; energy saving optimization; strategy
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The Core Cornerstone and Practical Path of the Era of Digital Energy in the
Power Data

Lu Xiaoxia, Zhang Yanjun
Baotou Power Supply Company, Inner Mongolia Electric Power (Group) Co., Ltd., Baotou, Inner Mongolia 014000

Abstract : With the advancement of the "dual carbon" goals and the construction of the new power system,
power data has become a core production factor in the energy sector. However, the entire process of
power data "collection, storage, management, and application" still faces challenges such as quality
shortcomings (e.g., data deviations and missing values), lack of standards (inconsistent standards
across links/enterprises), and security risks (external attacks and privacy leaks). Focusing on the core
value of power data governance, this paper proposes a practical plan covering the establishment of
a data standard system, full-lifecycle quality control, improvement of the security protection system,
and value mining paths, based on the three—level model of "technology layer - institutional layer —
application layer". The research shows that systematic governance can transform power data from a
“"resource" to an "asset", providing key support for power grid dispatching optimization (e.g., reducing
losses by 2%), new energy consumption (e.g., increasing consumption rate by 10%), and user energy
efficiency management (e.g., reducing electricity costs by 15%), ultimately contributing to the safe and
efficient operation of the new power system.

Keywords : power data governance; new power system; full lifecycle of data; data security; data
value mining
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Abstract :

In view of the safe and stable operation requirements of the high—voltage power system of large—

scale power plants, this article focuses on the parameter configuration of the current transformer, that

is, CT. By analyzing the fault conditions of the high—voltage power system, combined with the function

determination of CT in relay protection and measurement monitoring, This paper proposes parameter

selection suggestions from the key dimensions of rated parameters, transient characteristics, accuracy

level, and insulation performance. The purpose is to provide theoretical basis and engineering practice

reference for the selection and configuration of large—scale unit high—voltage plant power system CT,

thereby improving the reliability and economy of system operation.

Keywords :

high-voltage plant power system; current transformer; parameter selection
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Intelligent Transformation Scheme of Ash Removal System in
Thermal Power Plant

Ma Zhannan, Liu Jiang, He Xiaofeng, Zhang Congcong
Guoteng Shanxi Hequ Power Generation Co., LTD. , Xinzhou, Shanxi 036500

Abstract : With the worsening deterioration of coal quality in coal-fired units, thermal power plants face
challenges such as surging ash volume and rising energy consumption in their ash removal systems.
Taking a 600MW unit as a case study, this paper proposes an intelligent control system based on
dual-casing technology to address issues in traditional pneumatic ash conveying systems, including
single—control mechanisms, efficiency degradation, and pipeline wear. By establishing dynamic
parameter adjustment models, optimizing pressure measurement point layouts, and refining flow
control strategies, the system achieves a 25% reduction in gas consumption while maintaining stable
output, significantly enhancing production efficiency and equipment reliability. This research provides a
replicable technical roadmap for intelligent transformation in thermal power plants.

Keywords : thermal power plant; ash removal and slag removal system; intelligent transformation;

double tube control; pneumatic conveying
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Abstract :
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With the rapid development of information technology, intelligent technologies and equipment
have begun to be applied in the construction and management processes of water resources and
hydropower projects, providing strong support for the high—quality and efficient implementation of
project construction management. To further promote the intelligent development of construction
and management technologies in water resources and hydropower engineering, this paper explores
the intelligentization of construction and management techniques in this field. Starting from the
importance of intelligent construction and management technologies for water resources and
hydropower engineering, it elaborates on the existing problems and challenges. Subsequently, several
countermeasures are proposed to facilitate the intelligentization of construction and management
technologies in water resources and hydropower engineering, including formulating and improving
relevant technical standards and norms, strengthening talent cultivation and introduction mechanisms,
increasing support for the research and development of intelligent equipment, and promoting industry
information sharing and cooperation. It is hoped that this paper can contribute to the intelligentization of
construction and management technologies in water resources and hydropower engineering.

water resources and hydropower engineering; construction and management; intelligentization
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Research on Equipment Automation Technology Management and Energy
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Packaging Workshop
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Abstract :

under the background of industry 4.0 and sustainable development, the automation process of

packaging workshop is accelerated, but it faces energy saving and consumption reduction and

technical challenges. By analyzing energy consumption structure, designing intelligent control system,

implementing predictive maintenance, optimizing motor system, building thermal energy recovery

model and other measures, and conducting FMEA analysis, energy audit, risk assessment and TRL

assessment, the project risk can be implemented and mitigated in stages, which can improve operation

efficiency and sustainable development ability.
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Research on Maintenance of Electrical Automation Equipment and Hydrogen
Energy Application Technology in Wind and Photovoltaic Power
Generation Scenarios

Yu Xiaohui
Foshan, Guangdong 528000

Abstract : This study focuses on the scenario of wind and solar power generation, involving the maintenance of
electrical automation equipment and hydrogen energy application technology. Elaborate on technical
key points from various aspects such as monitoring of wind turbine converter and pitch system,
automation control of photovoltaic power station, and integration of wind solar hydrogen production
system. Exploring technologies such as hydrogen storage power generation synergy, fault warning,
hot spot detection, as well as safety interlocking, monitoring, digital twin, etc., with the aim of promoting
efficient, clean, and sustainable development in the field of wind and solar power generation.

Keywords : wind and solar power generation; electrical automation; hydrogen energy application

515

BEE XU EFARGRE (2020 ) , KO SYeRAHRIENTETE BTV AR, WOk Tl A il FEir =T, HES
AL A NSRBI ORI, EIK /RS RA VIR R SE . SR sl & S ek M S AR RS T . KOLHIEHR
Geskpk . el - RRRPMREEHI SRR R W, e RSN 2B IR AaTE 2 AH . AT, HAE
DG TR T AP, HEERGERMACE, B, 2 AERRES TR M. AN ESHXLRTT, LI
2 RERBIRMERARALERS, AT TR R

FHOMT NP RBITEE, MEIE T, SRR
RIS STIMEAES, SRATHUI PSRN, IR, R

—. HERABEHSE THIRFIEHSEI R

(—) RARBIFHRIGELEPRA

FERS R s, K /USRS R S
B, TSR RS ISR, Wl xy i, AR
(SERT HEI S 0T, RIS BV R o AR BT e
FERET, FMERA NI R AR, xkraseR 52t
FEAEFREN, T B YR ST LS IS, T
SCADA RGBT IR M, BRIk, e

AR A RS RAEEST, SRR R M S A0S
() setReaisELEEIER
LSRR, EED LI R KBS ST E ., T
S A, B R W DA R R . R
R R ARSI ST S BOZT B8, WM, S
ARSI AR AT S ORI RS, R R B e A
WEpaE, R P MPPT fl RS R S R,

028 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



BT RAIALGE B R T2 A, $R & A, Bk
TR TR ESFE IR RIS AN, B MPPT = 24,
WRERIEAR FRFIAEA ] T SRS H BRI, Ly 4a 25 HE
FRFRERA BB, E e I B AL SR A, T N 46 2%
PR AR A, R A BG4, R i TT

SEIBA TR
—. SHEEESRARENRR

(—) RAHERGEMREN

KOEH H R G A E R SN R YR AR
fREI B A RTIT o RITAFRAIER A PR I 7% A A B
KRR, RPHREREC O HAE, X 40 R AR — A 40 ELE T AL 1
B, ZRHRNMARERH ARG WRH RSO R
ST R A B T AR SIS Y, X R RS
WA PEM HURHI SRSt X RGBT aEM AT, il
PR N E TR T AT g T, Halh & R
MEANRGARUE R EE, W GG A,
PAEXOERATREBILT, HlatdRma. BET, X
B KFHAE S EREZ AR G e

(Z) &8 —kaihREsEAR

RS-SRS, R - KRR AR ERE
Lo BTSRRI MR IR S i S RER S ) DI P S A S
PR A o R AL R R MR T HAE FE ) R G
P PHIRRAE ST, FRRA ST EEN AR I S F SRR
It TR, ARSI D RO e N e i AR SR A AL
BRI, IR AR R, AR AR S
SUEISTT, EHANER A, TRl b, MRS S
BhRss s TAL, DI EREAE R i o S B AR
S OB T, fea RS AT S, SR 5
RS T AR S B ARG MR G S RETT .

=. ERIEHHRASIERAR

(—) RSN ML=

L RALA FEAR T

FER Sz, WL AR e 2 T BRI R
BT A, SR HRTE, BT IRSIA0E WA IS
DUHIETT AL F L85 W T 28 S TR JREN A BB S 147
HATBATERE P IIRENRHE,  ANIR] R AT B A AR
B o TR TS I AT 48 7 v A P A B
B BEIERE L. X T REIR R AR A, AT
Hg R RAE R I S G RBIRE T, X Se AT A IR AT 5
IS5 5347 T R I SR AR R B T SR S A, (R
REAGERTAB] P T BRI, SR AT USRS, DMEIZZEA R
T IS RIBUEN, Tl it — A, BRSO, PRIFERAIL
MIAUE T 4517

2. JeRA TR

FERII GRS, SCRMABEI ™ B0 A PR
Hga A, RATAAINLEGES IV #Z02 iRl G eHoR
B SIRASERN EA R L TE AMZLA NG AT BRI
OGRS A, BRSSO, R0 (B AT
fennE o IV i ZaS Wil AEEI T ERA LI — HUFRRFEIZL,
REHERITCRBAEREALAL, HE— PRSP EARR A, A5
HRlG, IR, BRI TC AN SRR A T R
i, VIEPEUEATREXI, BT AU T IV 2, WA
FAN, SRS I ERR I SR, RIS
RIS, PREDEIRAR AR GTEIET T

(Z) SRBREMETE

L b et

FER S &GO, Tea B8 M ERLMRE RS
hx, HIEREZ LRGSR G WA, TR, SN HIAREL
IS T R EE S B 2 MBI G EE R S AL,
BEARRTE MG fferp i ST S, PR, T ot AL
¥, P PLCSLBUE R WLZ AR . A ER AR B 1 G 15 F (e

I, PLCHEMH R, il R QSRS (S stikE
17, BIIEFTRE R A E P B L i, R — e it
KR i 5 RS B S 6, TPl — B e B i 2k

ZeaxfRIENUR], At S E R SR AR N IRE . e
BITRATE 3 7,

2. A E M i s

FERAEI R A RIS T ARG L s, masE
MR E A B RE R, BT A O IS AR S W S
W Z2 e i VR BN E AR B T AT B e S HARFI LT
TEREIA YR, S B iR, SIS i
SRR, SIS ES A TR X e E 5 A SEIN HE
W, REREASTRIR RO B, BN, FESESChRatE = alh,
FGUALRG I 5 GRS SR BAE BNV I Y, M I R B A i U
R, REUN SE RS BUN TR, s IR 5 | A e i,
PRI T i S B N SR A I s TN L &Rz s, At
T ARG R e

M. BARLRREZRSHE

(—) BREEERARLSEA

L F AR HOR Y F

FERFTGIARK AT FT, B 2R SoR B T B 3L
BATIBHEORICTE IR 5 E AR RIS 5Pk B s
RS WU MRS R 22 1 2 P (7 FORR, DRy are
A RORBEE Rt EEDIZAR, AT A HE PR TR TR
ORISR BRI, SRR PO 1) 5 A LSO 25 BE s ™ 9T,
WHAL RHEIGE 2. —I07H, WSeRkasRERe
A, BURRLS AR, BESTBUR 2R A s i FLEER 0 5L
Wadctee S— I, ABRAE LR R R R, A EEREE

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 029



A MU, BB AEANR, e T R R SRR TRE
A PO il D e 5 SV Y N P AT = o N N P R SO
T NA 55774, IR E— R PR T HAHU s

2. BT HEE R

FERAEIRI I, IS TREX T A SIS
BN E KRBT, —J7T, BRI R B T H R
SIHCEE, TR A SNIE T EE . UM RS R,
T HEh S B ST, BRPROCHMT S U TAL HE, il S iR
RIS, DMRENR & REET " R, A m R Sen
B TS, AR RIS AR T PR AT, AR
i, REHARSE, RN e R, SRR R
R, XEIEETEZYE, A R R 5R
T, WA E R, BRI AR
S8 SAh, NS R SR A R 5 b s
K, WSRO ARG 52 E, R R R AL

(Z) SEERFRARM

L AR T 2

FERF R I IAFT, RITSRER TR, WA
TUMEAL BB R 5 BB AL AR AT o BB A e
TIH, FFAEREE . mREE ERAMRA RG], sRRE IR
FR IR . AR B T AOR S5 ALY, T I e A 45 Ok
1 B SRR AT, ST TR L RET
Rl rfr, BEMHE R AR, IR L, ik
JRF A, AR S A RN G S RmEE, RNk
eI, i, U Ry BURmFLR R 5@, ek
R R T 2, BT S, DAt
TR (XA IS 25, AR AT Rk
PR T2, R A IR MR T T A .

2 MEIB AR TT

FERF R IGFT, DRAGAIGEZ AN, H
SPFIE AR RN FRT, AT A G S R
Balm AT, (ABAAERE, —J5T, S e S,
WA IR T, TR A AR, A RO RO AL & St
Fro J3—77H, SUEFIRET IR SHER AT A, T
HFILZ, e, NshmEs, KEs, R
LB M AR, FEEHEETHERA R, MRS
B AR SIS i e e 2R, ARRRA T wEEA
FRREMER, FRREAY . @ HLenfizns, niots

243t

Wik, sk, DIBRERRRGENMNEHA, HEHAE
WA EHAR K Rtz s i 2 M

(=) ImEGREEER

1R e HISE —

ERAEN R EBIAET, BEIMER & BRI % —
M2 PR STk, a0, AR RKEER RAARRDL,
Modbus, OPC UA%, X SEE&SMIFEELE RN, MHHMR
G S RZE T, AR BB —, T E RS
TSR, WA A5 USRS B2 IR, TR BRI . mRUE
o IXERIEAIFAS U, G — I, AR
WA RRTCAEN e, BEAL, KRR R ATIELE, DUSERASR
RER, WEHRE, FIABAT K. FH, P eIt
REFEE, TRMOCRERT . A S Sel i S e, i
HEHRAERSIT A, IR SRR B R TR R SIMR &
AR T

2. e AR ESEE

TER I 5IeRAR s 5 T R A SRR, BRI SEH
BIEE . WRKEHASS SRR, T BRI
UE. BARR S RS H SRS P RSEL eSS4,
MR ORAE S OIR S B RSO0 IR 2 A8 A 2P (AR E L, R,
b2 a4 (SIL) A E ST, TR & EaRen A
HIRBERRRE, WA Gk SILESL, B fett, ML
Wr S e ) BRI SeX S S MIERRfE, [EERETER
NEHREBGER THNAEEAE, REESREETS5AR
LA, BN EREN O ARTE L TR R R e

E\ IE\E

AFREN A GIAR I AT, BSR4
MR EOR T S O CENE I ] R S LR S A
2R, OASEBlEA. RRUEMRBIRALR SR TR IR, AERS AR
THE A IBAT A SR S AR IR TR . 1R & ftin g 5 A ness
AR BTN, BB TATRE S sl SR, SCBUARE
BEISEOR A MBS S AN, 18 U2 R & R ac b A o
BT, ARSEHEE M, He, ERAKERASK
JRTR . BILIXLERTTE, B NH FR I AT ] e
B, B ATRRERINTT AR, O R R BT S BB AR T )
BRI

(29 K —— iR —— SEREAN AR GUB TRHE T EIST (D). 4Bt iR (dbat), 2023.

(1M EN SRk P A RE R ST AR L B SIS FFEORIESE (D). Aty R (eat), 2022.

(31T A A SRR DO R GO ST SIBFF L (D). Ak (Ant), 2023,
(4] 5 Tt FRRXOER A & S R A R AL B (D). Aedb ke (dkat), 2023,
(5] T . BT R A LR RS farii a FH REOUAGTR SR I IS (D). PRZCHESURHEAS: | 2021
(6175, B AT SR REEIR A FL AR (7). KRB , 2024 ,45(02) : 503-504.

[7VEHE A SR PHRRY IR A RN (D). D65 R, 2024, (04): 125-127.

[B1564 , XUEE . R TASIEAERPIREY AR A LI R (V). BHEART SR 2020, (35): 166-167.

(91255 . HLSC A BIAFER KRB AR A LA IR FERGE (0. B8 4R IEHR 2020, (02):176.

(1012583 . A LR FRAB LR A L R FIAFSE (). 65 IR L 2023, (07): 144-146.

030 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



ALHL TR A B 10 H A LS KR & HiAL
L I T [R) SR Mk

[BA
T4 7™M 510000
DOI:10.61369/WCEST.2025070011

i -3 ANFNNBE LERASHEEREKREBNZETNNER. NEXRENA. HESEFRNESSHE, @ik
IRECEE. REFRERSFHE. ShREES, REEEAEE. SEATARALERR, HOEZNRETMNE
AR, SERIEANARBRARZRERESHE, WTULRENEKX,

x @& i3 KELBENEE; {FAEE; NEEENR
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Abstract :

This article explores the synergy between mechanical and electrical engineering technology and

project management in the installation of hydroelectric generators. Elaborate on methods such

as standardized management and quality system construction from various aspects, including

the application of basic principles and the construction of project management systems. Analyze

installation difficulties, propose strategies such as matrix management and information platform

development, and construct a collaborative evaluation index system. Practice has proven that

collaborative strategies improve installation quality and efficiency, which is of great significance to the

development of the industry.
Keywords :

installation of hydro generators; technical management; collaborative project management
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Risk Assessment and Response Strategies for Overseas New Energy Power
Investment by Chinese Energy Enterprises under the Dual Carbon Goals

Feng Yanan
Huadian Overseas Investment Co., Ltd., Beijing 100031

Abstract : Under the dual carbon goals, the global energy transition is accelerating, and Central Asia, with its
abundant new energy resources, has become a hotspot for overseas investment by Chinese energy
enterprises. This paper focuses on new energy power investment in Central Asia, systematically
analyzing the current investment status and environmental characteristics. It identifies the formation
mechanisms and manifestations of four core risks: exchange rate, interest rate, inflation, and
electricity tariff settlement, and constructs a multi—-dimensional risk assessment system, presenting the
assessment results. Combining the characteristics of these risks, targeted response strategies such
as financial instrument hedging, financing plan optimization, cost control, and settlement mechanism
agreements are proposed. The effectiveness of these strategies is validated through a case study of
a photovoltaic power plant in Kazakhstan, providing theoretical and practical references for Chinese
energy enterprises to avoid investment risks in Central Asia and achieve sustainable overseas
investment under the dual carbon goals.

Keywords : dual carbon goals; Chinese energy enterprises; new energy power investment; risk
assessment; response strategies
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Analysis and Evaluation of Water Footprint Characteristics of Thermal Power
Generation: A Case Study of Guangzhou City
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Abstract : The thermal power generation industry requires a large amount of water to ensure production safety
and reliability. However, China's water resources are relatively scarce, with uneven distribution of
water resources in different regions and increasingly serious pollution problems. The large—scale water
intake and pollution caused by thermal power production pose significant challenges to the sustainable
development of local water resources. Based on the concept of life cycle assessment, this study
adopts the theory of water footprint to investigate the blue and grey water footprints in the production
of major thermal power plants in Guangzhou, China. The impact of water footprint on local water
resources during the production process is analyzed, and water—saving directions and measures for
thermal power generation are proposed.

Keywords : water footprint; blue water; grey water; directions and measures for water conservation
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Research on Risk Prevention and Control of Electric Power Engineering
Investment from the Perspective of Full-Process Audit

Chang Kailong
State Grid Ningdong Power Supply Company, Yinchuan, Ningxia 750001

Abstract : The investment scale of power engineering projects is large, the construction period is long, the
technical composition is relatively complex, and the investment risk also runs through the entire life
cycle of the project. To effectively control the investment in power engineering, it is necessary to
introduce the concept of full-process auditing. Continuous and systematic review and evaluation
should be carried out at all stages of the project, including the early decision—-making, design, bidding
and tendering, construction, and final settlement, so as to dynamically identify and predict possible
investment risks, prevent the loss of control over the budget estimate and the loss of funds, and
improve the economic benefits of investment. The key point of the full-process audit is to move the
risk control checkpoint forward and in place, transforming from post—event static and lagging audits to
real-time dynamic and synchronous supervision work to provide necessary guarantees for achieving
the investment goals of power engineering projects.

Keywords : full-process audit; electric power engineering; investment risk; cost control
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Exploration of Leakage Prevention and Control Technologies for Tap Water
Supply Pipelines
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Abstract : Leakage in tap water supply pipelines can lead to multiple hazards, including increased operational
costs for water supply enterprises, secondary disasters such as ground subsidence, exacerbated
regional water resource pressure, reduced system operational efficiency, and imbalanced resource
allocation. The causes of leakage involve various factors such as environmental and material
properties, pipe quality, construction techniques, and operational maintenance management. To
effectively prevent and control leakage, it is necessary to conduct systematic verification before
pipeline commissioning, employ advanced monitoring technologies during operation, and continuously
engage in the research and development of leakage prevention technologies, pipeline renewal
and renovation, and the establishment of systematic prevention and control mechanisms, thereby
enhancing the safety and operational efficiency of the pipeline network.
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