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Research on the Standardization of Construction Quality Supervision and Acceptance of Sluice
Projects

XUE Jingjing
Xinjiang Xiaohaizi Water Conservancy Construction and Installation Engineering Co., Ltd., Tumushuke, Xinjiang, 843900, China

Abstract: This article focuses on the systematic exploration of construction quality supervision and acceptance standardization in
high-altitude water gate projects. Considering that special geographical and climatic conditions will have a significant impact on
project quality, a whole process quality supervision standardization system has been constructed, which includes the division of
responsibilities of supervision organizations, key supervision points in the construction process, quality inspection and data recording
standards, and problem rectification and feedback mechanisms. In addition, a complete acceptance standardization process has been
developed, including acceptance basis and standard formulation, sub project acceptance content, acceptance data sorting and archiving

requirements, as well as acceptance result evaluation and subsequent processing.
Keywords: sluice engineering; quality supervision; acceptance criteria; high altitude areas; standardization system
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XERFRIRED: A

Analysis of the Current Research Status of Reservoir Water Flow Movement Law

LIU Jianghao, LYU Xinli, CUI Linlin, MA Long, GAO Jian
School of Civil Engineering, North Minnzu University, Yinchuan, Ningxia, 750021, China

Abstract: Reservoirs are key facilities within the scope of water resource regulation and flood control management, and their water
flow patterns have a direct impact on safe operation, ecological environment, and sediment transport. After reviewing the current
research status at home and abroad, this paper focuses on analyzing the basic theory, research methods, and various influencing factors
of reservoir water flow movement. Combined with high-precision numerical simulation and the development trend of big data
technology, it looks forward to future related research, providing theoretical references and technical support for optimizing reservoir

operation and ecological regulation.

Keywords: reservoir water flow movement; hydrodynamics; movement law
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Practice and Optimization Suggestions for Simple Measurement and Management Mode of

Township Level Agricultural Water Conservancy Projects

ZHANG Silong *, TAN Chunyou 2
1. Guigang Gangnan Zhanjiang Agricultural Services, Gangnan, Guangxi, 537100, China
2. Guigang Rungang Engineering Survey and Design Co., Ltd., Guigang, Guangxi, 537100, China

Abstract: Township level agricultural water conservancy projects play a significant role in ensuring irrigation and improving
agricultural production efficiency. However, there are some problems in the measurement and management process. Most towns still
rely on traditional manual measurement methods, which limit the accuracy and reliability of data, and the management process is not
standardized enough. The measurement records and review work are also not complete enough. The professional abilities of
measurement personnel vary greatly, and there is insufficient training. The application of information and intelligent methods is also
relatively rare, which makes work efficiency low and data traceability poor. Overall, the existing simple measurement management
model has certain limitations. In order to improve management level and engineering quality, improvements need to be made in

multiple aspects such as technology, processes, personnel, and information technology.
Keywords: township level agricultural water conservancy; simple measurement management mode; practice and suggestions
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The Influence of Installation Parameters of Water Pumps on the Operational Efficiency of
Water Conveyance System and Collaborative Debugging Strategies

ZHENG Jia
Zhejiang Jiangneng Construction Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: The installation parameters of water pumps are extremely important in hydraulic water transmission systems, and their
appropriate settings are closely related to the overall operational efficiency improvement and energy consumption optimization of the
system. The article analyzes key parameters such as installation elevation and inlet/outlet pipeline configuration, explores the impact
mechanism of these parameters on the hydraulic characteristics and efficiency of the system, and proposes a collaborative debugging

strategy to achieve dynamic matching between parameters.

Keywords: water pump installation parameters; water conveyance system; operational efficiency
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Research Status of the Influence of Spur on the Flow of Curved Water Flow

WEI Xinxin, ZENG Yuanyuan, LIU Zhengxin, SILANG Badeng
School of Civil Engineering, North Minnzu University, Yinchuan, Ningxia, 750021, China

Abstract: Spur is a key engineering measure in the protection of river bends, and it has a significant impact on the flow state of water.
This paper analyzes the research results of the use of spur dikes on curved water flow. The study shows that spur dikes make changes
to the position and direction of the main flow line in curved channels, the specific distribution of flow velocity, the shape of the water
surface profile, and the backflow zone and vortex structure, thereby regulating the erosion and sedimentation of the river channel.
Most existing studies have used physical model experiments, numerical simulations, and on-site observations to analyze the effects of
various parameters such as the length, height, and layout of the spur dike on the flow field. Moreover, research has found that if the
layout of the spur dike is not reasonable enough, it may lead to the concentration of local flow velocity or the expansion of the
backflow area, which brings new scouring risks to the river channel. At present, research is constantly developing towards combining
multiple methods and conducting design optimization, providing a certain reference basis for the design work of spur projects and the
rectification of bends.

Keywords: spur; bend water flow; flow influence
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Research on the Optimization and Scheduling Management Method and System of Water
Resources Based on Digital Twins

WUERGULI Tusongniyazi
Tarim River Basin Hotan River Water Conservancy Management Center, Hotan, Xinjiang, 848000, China

Abstract: With the increasingly severe problem of water scarcity, traditional water resource management methods are no longer able
to meet the complex and ever-changing environmental needs. Digital twin technology is an emerging digital technology that provides a
new solution for optimizing the allocation, scheduling, and management of water resources. The article focuses on the particularity of
water resource scheduling and management in arid areas, and combines the inherent characteristics and key technical aspects of digital
twin technology to conduct a detailed analysis of the limitations of traditional water resource scheduling and management. Based on

this, a specific method for optimizing water resource allocation and scheduling management based on digital twin is proposed.
Keywords: digital twin; water resource scheduling; multi source data fusion
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Energy Efficiency Analysis and Optimization Study of 330MW Subcritical Unit Steam Turbine
Thermal System

JIN Haifeng, ZHOU Lei
Jiangsu Huaiyin Power Generation Co., Ltd., Huai'an, Jiangsu, 223200, China

Abstract: With the increasing demand for energy and stricter environmental requirements, improving the energy efficiency of thermal
power generation units has become a key focus of the industry. The 330MW subcritical unit is a key component of Chinese thermal
power sector, and the operational efficiency of its steam turbine thermal system directly affects the overall economic and
environmental performance of the power plant. At present, many units have experienced a decrease in energy efficiency during
long-term operation, and there is an urgent need to use scientific methods to analyze and optimize them. Based on existing research
results and combined with system theory, this article conducts energy efficiency evaluation on the thermal system of a 330MW

subcritical unit and provides targeted optimization strategies to provide corresponding guidance for actual operation.
Keywords: 330MW subcritical unit; steam turbine; thermal system; energy efficiency analysis
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Action Analysis of Reheater Safety Valve of 330MW Middle Note Heating Unit

ZHOU Lei
Jiangsu Huaiyin Power Generation Co., Ltd., Huai'an, Jiangsu, 223001, China

Abstract: With the promotion of the "dual carbon™ goal and the adjustment of the energy structure, the thermal power units are
gradually transforming to "flexible peak shaving + cogeneration”. After the heat supply transformation, the operating conditions of the
units become more complex, and the working load of key regulating components such as the middle regulating valve increases
significantly, and the related failure risk also increases. This paper systematically analyzes the reheater safety valve action event caused
by the falling off of the valve seat of the intermediate control valve of a 330MW middle note heat supply unit in a company from the
aspects of the event process, cause traceability, inspection and treatment, and preventive measures, so as to provide a comprehensive
reference for the equipment maintenance and operation optimization of the same type of heat supply units, effectively prevent similar

accidents, and ensure the safe and economic operation of the unit and the reliability of heat supply.
Keywords: reheater safety valve; intermediate control valve; valve seat detachment

e

TEMATREIRFE T 5T, MR ML A “ BEIR RS
TR ATReIHE” FIEE, SO IRER R AR gt Tl
TRIIRZ 0 75 o D I ] 5% RIS 9% - K FETLA R V5 1 ek
IR, SETHHLAL R RE ) 5 HGE Rt A i) Xf
JRAE HLLIEAT T A R S A0 - TR RO
YRR FT R RSB, H TARIRES B R S5
Fae 5 HIER RGE S1iE .

FHAREE N K LA TG A 1) B B B o, o
O T RE AR VR ECHL A G HE 1) AR AR ek 78 9 F B in #4
Z i, AMUARIR @ HLAIE A RE GEE AT RCE
3%~5%), LREFEARIREENLAR LM R, Wbt
RURIAHE . AR AR IR R AN IR — %4
BERE, MRS S e el GaEE AT R I
1.05~1.1 f%) W}, FAE 0.5s BRI ST, Bk
PRI i A P S M . AT SRR Bk, T
AR R G, RIS A R 305 B0 22 4 IR B R
b bk 35%0LA b, AR 223 AL AR T RIBE 6
fof, ETTREFEEIRWT, ) SR P AR E KA
T o BRI, RN 0BT R TR 51 R I 2 4 1R sV E 4
SR TN AT 22 P ST S B B TRE S

24

B L.

1 HIEAREE=ESHRASE

T ERT T #4 JRECHLAL A RIEIREENL) A=
MR S — R R Bl XD XHER . hise
B4, HLAR SN 73E-3, FEINER 330MW, HiE
F 785K 771 16.7MPa, FE L Z&7R IR 538°C, H#ZER
A i P 538°C o MLZH 5 iy Y XA T [ B4 B i
Tl i, B R RS 5 R BRI T RE, 4R Tl
VA E JITE 1.5MPa, B G LA K Tl ik e 71k
300t/h.

ARk, B R POE R &, Bl 2 IR
TRIE 7128 2.0MPa 1) DML P, TR &R 40 G 2 it
AR ARRIX—TE, AFT 2021 X144 PLAHER
RGATHOE . EIAFEEIE EIFALTI 3T, RN
Bz A I T 1k 1 VAR SS TR I L P Bl L IR A T
T R ST, 1) s F ek R S %

[ o R Y T T T REAT S R AL, SR RS
B, SN BAT LAY RS, A B TER A g T I8
TSN R T 3R TR R I T RE, B R S H00 2
2.0MPa HI /" #3K. B G4 iR R /I 4T+ % 350t/h,
PERA A 38 DL R IR, (H R TR R S 5 iR

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



AKHLRHE - 2025 458% 4510
Hydroelectric Science & Technology.2025,8(10)

Q-R" VISER

FE VAT, A g W XU A N3

2 EH4E

2.1 BITER5MERS

2024 7E 6 1 4 H, TLIRHERT ) #4 HLHZ 5 R R
FE VAT 55, 421 B 18 2 AT 30034 5 1 U ( £ 1af 9OMW)
% 9:35 W, MEHLATFRTdd, 10:12 it &2
165MW FHH N AGC (Hzhk iz X, AGC i
47 W) B2 K Yy LEMWImin,  JE 7 2 5o 4 Y &
0.1MPa, LM FEELE 165MW £ 41847 . B HLZ4H 3
BHEAT SRR : mIEEHESE ) 2.52MPa, FERAZEIRIE
B 535°C, LVily<JE /7 2.0MPa, i 280t/h; RAL
1684 73.2%, #3 WIAITIFE 21.5%, #4 &iFTT55H (A
WLZH AT AR, B s i 1D R B R =R, #1 Hif 1T
JE 22.7%, #2 RTTITRE 22.3%, & 1TS54 n 2
BIfEH 5%TEHE N, FFaisirEisk.

2.2 EHERIEIE

10:41:16 B, HLAGFAG/METZ 167TMW, 5 L
REJIFZE 2.54MPa, HRIAITES TR 73.45%, #3 &
I EME 21.6%, #1. #2 TRATIITEREAZ,
10:41:22 B, AR SAE BN SR BIHLA G fuf SR B &2
162MW, R ELHFRE s A 2.57MPa,  RfzfE
LA ETHE 74%, #3 mRTITERDEE 22.4%, H
#1. #2 FRTTIF A 4ERRTE 22.8%F1 22.28% ., fH AL A
SRR ARG R GE, RIAIEE . RE . JE RS S
WS, N RIS S EW, ERIURRERE
B GE SIS EE Sth, B OB, E17
i 5 i ERTHESUE A B B E . (i 1 pR)

161.980

DC54_DHAMIVIPOSI (IV1];
DCS4_DHAMIVZPOSI (IV2;

E1 A%

10:42:10 W}, VR/AKBHEAN BAERPERENL « 347
E T, I “hyRaEm” SiEh CmHEE s RS
SAT R (RERAE 3.0MPa), I FEFHESE e T E
3.2MPa. fE#EN G HIB A TR EA L S ECEHEE T
B, EFIEEHEM AT 22%%E 8 KE 24%, HR
BAZTARM R, HEEEHAE R BT, 29 30s J5
(10:42:48), AR ESN1E, Bl3mWr 28 &1

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

MR, M DCS RGICF KBS H U R : ML LRz i
fif 156.25MW, = I STHEVA 77 3.93MPa (ik 21| %2 4 ] 5%
SEAED, A4 89.9%, #3 HifiT TMBIHLALE 99.0% (£
AT, #4 =R TN B 20.816%, #1 Hif[ T zh
WO E 24.907%, #2 R THBIHLL B 24.167% (A0 2
FiR)e

2 ENENERZ
EREWNIAL RN Ll (VAN IE S~ 54 NG AR TN

2 30%, mEELHESE A PE R R, 10:44:10 BFRE AR
2.5MPa CIEHJEHD, PSR B pEE, #1571 1ar
ZELWEE 165MW, JISETREE.

2.3 EHEm

PR A FENLA RS 77 10.75MW,  FREERS [R] £
3min, ARk pEEA AT, FARIE RN AT SRR E R
TR, (B2 55 LA SO 5 P T 18 AT 4e 3 A2 A8 (R 55 20
T AR ST AL B, T e 5 EOCH A A S5

3 [RENR

3.1 REE

futa e Ja » HAR N 53T 43 T HE A i R 30 m] 38 JiE T
WU 20— S e A IR BN A BT R,
A s A O R R e A R B VR R K2 10% 4455
REALE Fad i g e 3] 22 4 W S AE AT B0 . 2 I3 R0 IR -
#1 R TETT B B S IS A R 1R R, 75 ORI K
IUAFE 20% T BT R JCE ) N o6k s Jaal i 1T 2
JE BRI RILAE 32%FF BE IS SUTCV R 1) R o] . 45
B KRR, WIS HIR A #4 Hlal i i e
5 BOZ M@ Rk, 3 e T R RS BR A S
Y SEMAEAERZE, DCS WAL A5 5 w1 Ir K,
fEAFFIERIE /) BT (AN GURIL “ Bl e i
G, REESIEEWEN, FOEERE TR ER 22%
FFRE 24%, HAEFFHRET TSRS “mHE m” e
—HAAE, KRR RKTRIEE “HHEE R IR
R, BAIER L E.

25



@' VISER

KALEHE - 2025 8% 5103
Hydroelectric Science & Technology.2025,8(10)

3.2 RIEHEAR £ EITHIFETE

DRI AL ZH 22 A PR R v S Ay 50 AT R R, S ARAIE
WL 243847, HilE T AlTET.

(1) H#1 FRTIHT “4EBI0” WELE 32% TR,
IEFAE DL N AR %

(2) IBAT HR s X F AGEVRUE ) S i R R
WA, B7 I AT L AR BRI R R . 3. WLAH B =
G AR 75 B DR SRR IR 7ESU RRES/ ML
I R E#L PR TR A S bR AL . iR IR AT
FAAE RIS S AN, ST #1 ol | TR T R SR A A%
PRGN FE A BE SR IHE 8, Bikmznplid #k.

3.3 TR

WL G5l T TAT TR s, RIS
Mr—35, RSN IR RIS . a0l 3 s o

B3 mEERERE

MILA TG OUE IR B v SR DR e 23 i f AN e
(I JRAE I AR ARG, R ol T3S S, R
PRI R AR B H A T I A e Ji v o JE#L AR
WD IEIN T, WRER T HER N T &R & 13 22,
W JEERE . HLALR B EEATIER

4 BrsethiE

(L) IR -5 R 7 T T 5 2 228 77 422 ) FE 2 Y BN

26

It R ER AT, G R A e S SRS

(2) SR REAREE I JBE B AR 5 4, T BRI Btk
e ARG

(e e T S5, Rk S A K
IR R TR PRI, ARG R L5 el £ v b 8 A

5 &t

ARSCELEXT 330MW i L R4 T 4 i 4 1 B
VEZAF BRI BB T Fp s ] i JRE A 7 2 S SR
BEERR, 23T 2. 817 T, BfE A
A2 B A o L R H R SR S A Ak i 2 2 R R
P BATHE RS — R e, A SURR T AT
BTk, HUHWE EHIBT.

PR N R RGBSR 7 BB % AEHLAL
RIGHEEOE AR T, A & TR TRk, T
FEME BT #E T2 5B 4P I UCHC M s BEXH %
VAT R OGEE I, e R S A e g NS MR, Sk
A FE L RN R BT Mk R 5 N 2 BT
2, AR S BRI Kok, BEMRRNAIET
T H i 2%, T5 RESTT R 1 OB WL 78 S5 AR 6]
B AW TP 2 4 fa 2 B AT K, A=A
T R R AR R

(5% 3CiiK]
[11EF £ .300W KAk mEAENH — KR EE R RS,
b7 A E A A A, 1998,
[21#R 7 B K A & e 3 R G e o A AL AR B A
iR #+,1987.
BIRF ZZE BHREARRAE N K5 %4 /0 1F X B
P AT 34 A7 & ¥,,2021,50(3):123-128.
HEAN: A& (1980—), B, LHEZA, BALE
Wi, VEFA & B EIRA S K LT, NE K EHIEAT
TR T,

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



AKHLRHE - 2025 458% 4510
Hydroelectric Science & Technology.2025,8(10)

@" VISER

7R R K L AR B it B B s 2 4 5 XU XS AL

M43 R 3R RN A TR FTAE N 8], #7488 T4 /R 843300

[EERA RE AL TEH R AT ARZILTERN XEGIHRS, EEDEFOTRBEARARRREET T @, L XIFELGER
RITERRE . HHNRLEKT RS MR G HIK, TALE L FFERAAPRTFEAL, b —k TR EFHA
Fo A EAAR SR T @6 B k. S T IHE, RMELmB E L2 BRI AL &S FT@MRANFNL, WAL
AEEHAIEZELEARTRAREZE L TN E TR, 2RAIEPAMARFRG LY, RE DM A HE THE LR
KA, RARBERLNE, £E2LERFALLFH. FIAH, 4 EHSETRUARNE R ATIH REFHAXAL, AETH
B8R R IRE L

[REEIRKRA KE T2, HAMET; #EHSE; FLAKF

DOI: 10.33142/hst.v8i10.18071 PESES: TVS CERARIRED: A

Research on Progress Dynamic Control and Risk Response Mechanism of Cross Flood Season
Construction in Water Conservancy and Hydropower Engineering

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

Abstract: Water conservancy and hydropower engineering is a crucial part of national infrastructure construction, playing an
irreplaceable role in promoting economic development and ensuring people's livelihoods. Especially in the western region where water
resources are extremely unevenly distributed, engineering construction often needs to cross the flood season to cope with seasonal
changes in water flow and various climate challenges. During cross flood season construction, not only will there be complex and
changing fluctuations in hydrological and meteorological conditions, but there will also be heavy pressures in controlling construction
progress and resource allocation. If these issues are not handled properly, it can easily lead to delays in the project schedule, cost
overruns, and even safety accidents. Therefore, conducting relevant research on dynamic progress control and risk response
mechanisms has urgent practical significance.

Keywords: water conservancy and hydropower engineering; construction during cross flood season; dynamic progress control;
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Construction of an Intelligent Diagnosis and Early Warning System for Hydroelectric Power
Station Main Transformers Based on Multidimensional Sensing of Vibration and Temperature
Fusion Al Algorithm

BIAN Yixin
Shandong Yimeng Pumped Storage Co., Ltd., Linyi, Shandong, 276000, China

Abstract: The main transformer equipment of hydropower stations requires state monitoring and diagnostic warning. Therefore, an
artificial intelligence diagnostic algorithm based on multidimensional perception data fusion such as vibration and temperature is
proposed. This algorithm utilizes deep learning models to process multi-source heterogeneous data to extract features and fuse them,
thereby achieving anomaly detection and fault diagnosis of the core components of the main transformer. On this basis, build a
complete intelligent diagnosis and warning system that includes functional modules such as data collection, transmission, storage,
analysis, and visualization display. It adopts a distributed architecture, which can support edge computing and cloud collaboration, and
has been verified by the actual application in a large hydropower station. This system can effectively identify potential faults in the
main transformer and provide early warning, effectively supporting preventive maintenance of equipment. Research has shown that the
multi-dimensional perception fusion Al algorithm has higher diagnostic accuracy and stronger generalization ability than traditional
methods, which can bring new technological approaches to the intelligent operation and maintenance management of main
transformers in hydropower stations.

Keywords: hydroelectric power station; main transformer; multidimensional perception; data fusion; artificial intelligence; fault
diagnosis
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Construction Technology for Pre-excavation of the Layer V11 of Underground Powerhouse

PENG Gusheng, JI Chunhui
Sinohydro Bureau 11 Co., Ltd., Zhengzhou, He’nan, 450001, China

Abstract: This article studies the construction technology of early excavation of the layer VII of the underground powerhouse. By
optimizing the air supply system, power supply system, and construction drainage system of the tailwater tunnel, the layer VII of the
underground powerhouse is advanced from the 1 # to 4 # tailwater tunnels. The tailwater tunnel drilling and blasting trolley is used to
excavate the layer VII of the underground powerhouse in advance using the "full section method". It is hoped that this article can
provide reference for the rapid construction of underground powerhouses in related pumped storage power stations.

Keywords: underground powerhouse; layer VII; advance excavation
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Research on the Application of Power Engineering Technology in the Construction of Smart Grid

ZHANG Bin, WANG Yunpeng, XIA Zhi
Shenyang Electric Power Survey & Design Institute Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract: With the continuous transformation of energy structure and the continuous development of information technology, smart
grid has become an extremely important form of the new generation of power system, and its construction and application process is
rapidly advancing globally. Electric power engineering technology plays a core supporting role in the construction of smart grids. With
measures such as optimizing energy allocation, improving system stability and operational efficiency, ensuring power safety and
service quality, it promotes the deep transformation and upgrading of traditional power grids towards smart grids. Thoroughly analyze
the application value of power engineering technology in smart grids, explore its specific applications in various aspects such as
intelligent power generation, intelligent transmission, intelligent transformation, intelligent power consumption, and power system
protection and safety control, and look forward to the future trend of technological development. Research shows that power
engineering technology not only improves the efficiency and reliability of power grid operation, but also promotes green and
low-carbon development, providing a solid guarantee for the sustainable development of the energy industry.

Keywords: smart grid; power engineering technology; new energy
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Power Load Management of Power Supply Companies and Innovation of Virtual Power Plant
Models

JU Jiehua, XIA Shichao, ZHU Binbin
Jinshan Power Supply Company of State Grid Shanghai Electric Power Company, Shanghai, 201540, China

Abstract: With the continuous deepening of the national dual carbon strategy and the acceleration of the construction of new power
systems, power load management has encountered many challenges such as resource dispersion and insufficient response efficiency.
This project is based on the feasibility study report prepared by State Grid Shanghai Jinshan Power Supply Company for the flexible
resource aggregation and demonstration application of typical industrial and commercial parks in Jinshan by 2025. A load resource
aggregation system with virtual power plants as the core is built, and a multi-dimensional kanban system is used to achieve the
observable, measurable, adjustable, and available status of resources. This article focuses on the mechanisms of aggregator assessment
and dynamic management, collaborative operation models from multiple perspectives, and innovative response mechanisms that
directly connect customer managers with users in emergency situations. Application verification work has been implemented in ten

demonstration parks.

Keywords: power load management; virtual power plant; aggregator assessment; adjustable load
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Technical Analysis of Power Engineering and Its Transmission Line Design and Construction

WANG Shixing
State Grid Fujian Provincial Power Transmission and Transformation Engineering Co., Ltd., Fuzhou, Fujian, 350013, China

Abstract: Electric power engineering belongs to the basic industry category of the national economy. Its foundational, professional
and progressiveness technology is closely related to the sustainable development of the social economy and the stable operation of the
energy structure. Transmission lines are one of the key components of the power system, carrying the important mission of
transmitting electrical energy between the generation and consumption stages. The quality of their design and construction
directly affects the operational safety and economic benefits of the entire system. With the increasing scale of China's power
system and the continuous promotion of smart grid technology, the design and construction technology of transmission lines are
gradually developing towards informatization, intelligence, and greening. The article presents a comprehensive analysis of
power engineering and its transmission line design and construction, with detailed discussions on design points, application of
construction techniques, and future development trends. It is hoped that this will provide theoretical support and practical

guidance for power engineering construction.

Keywords: power engineering; transmission line; design; construction technology
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The Application of Digital Technology in Innovation of Electric Power Marketing Services

CHEN Weijing !, CHEN Weihui 2
1. Urban Power Supply Division of State Grid Ningde Power Supply Company, Ningde, Fujian, 352100, China
2. Xiapu Branch of Ningde Power Supply Service Company, Ningde, Fujian, 352100, China

Abstract: With the continuous development of digital technology, marketing services in the power industry are gradually undergoing
transformation. Technologies such as smart meters, big data, artificial intelligence, and mobile platforms are being applied in
enterprises to achieve partial automation of business processes and online customer service. With the help of digital means, enterprises
can better grasp user electricity consumption data, provide personalized services and optimize management, and improve service
efficiency and customer experience. However, there are still issues such as incomplete technical systems, unstable data quality, and
security risks that need to be further improved and perfected. The article analyzes the application of digital technology in power
marketing services, providing reference for enterprises to improve their service level.

Keywords: digital technology; electricity marketing; service innovation; technology application
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Analysis of Typical Distribution Cable Fault Cases in Urban Areas

DING Nan !, LYU Shuang ?
1. CPC State Grid Tianjin Electric Power Company Committee Party School (State Grid Tianjin Electric Power Company Training
Center), Tianjin, 300181, China
2. Chengxi Power Supply Branch of State Grid Tianjin Electric Power Company, Tianjin, 300181, China

Abstract: This article systematically studies the common fault characteristics and causes of distribution cables during operation by
analyzing three types of fault cases: heat shrinkable intermediate joints, cold shrinkable intermediate joints, and terminal heads in
typical urban distribution cables. The study uses methods such as fault nature diagnosis, pulse ranging, and acoustic magnetic
synchronization to locate the fault point, and analyzes the internal structure of the joint through on-site dissection. The results indicate
that cable joint failures are mainly caused by poor installation process quality, including inadequate sealing leading to water and
moisture ingress, improper treatment of copper shielding and outer semiconducting layer fractures, inadequate stress control measures,
scratches on the main insulation, and dimensional deviations. These issues result in electric field distortion, partial discharge, and
insulation aging, leading to cable breakdown. Research has pointed out that strengthening construction process management,
improving stress control measures and sealing protection, enhancing personnel training and on-site quality supervision are important
ways to improve the reliability of distribution cable operation. The analysis results in the article have important engineering reference
value for the design, construction, and operation management of distribution cable joints.

Keywords: distribution cables; joint malfunction; insulation breakdown; construction technology
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Research on the Integration and Application of Biomass Energy in Electrical Systems

CHENYYi
Huadian Engineering Biomass Energy Branch, Beijing, 100071, China

Abstract: In the current global energy transition towards low-carbon and renewable energy, biomass energy has attracted widespread
attention due to its renewable characteristics, low carbon emissions, and environmentally friendly advantages. The article takes the
integration of biomass energy in electrical systems as the research object, comprehensively and meticulously analyzing the specific
fuel characteristics of biomass energy, various ways of connecting to the power system, and the relevant design of distributed
generation systems. Furthermore, an analysis was conducted on its potential applications in the industrial, agricultural, and urban
power supply fields, and its operational benefits and environmental impact were evaluated. As long as a scientific and reasonable
system design is carried out, and intelligent management measures are implemented, the utilization efficiency of biomass energy can

be significantly improved, providing strong support for building a sustainable energy system.
Keywords: biomass energy; electrical system integration; renewable energy
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Research on Implementation Technology and Development Trends of Power System Automation

YANG Shuai
Beijing Chaoyang Electric Power Industry Development Co., Ltd., Beijing, 100025, China

Abstract: The scale of modern power systems continues to expand, and the complexity of operation continues to increase. The
application of automation technology is extremely important for ensuring the safe, stable, and efficient operation of the power grid.
This paper deeply studies the realization technology and development trend of power system automation, emphatically analyzes the
application and role of automation monitoring technology, dispatching automation technology, distribution network automation
technology, artificial intelligence and intelligent auxiliary technology in power system, and discusses the development trend of
intelligence, distributed generation, energy Internet, digital twin and simulation technology, renewable energy access, and flexible
regulation of power grid. By comprehensively reviewing these technologies and trends, the article aims to provide theoretical basis and

technical references for the intelligent development of the power system.
Keywords: power system automation; implement technology; development trend
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Application of Automation Monitoring System in Operation and Management of Hydroelectric

Power Plant

WANG Wei
Bikou Hydropower Plant of Datang Gansu Power Generation Co., Ltd., Longnan, Gansu, 746412, China

Abstract: The importance of hydropower in the energy structure is increasingly prominent, and automated monitoring systems have
been widely used in the operation and management of hydropower plants. This system can carry out real-time monitoring operations
for units, hydraulic equipment, and electrical equipment, thereby achieving many goals such as power generation scheduling,
equipment status monitoring, fault warning, and data management, thereby improving the safety and efficiency of operation to a
certain extent. However, based on the current situation, there are certain limitations to the intelligence level of the system. There is still
room for further improvement in data analysis and equipment integration, and the emergency response capability also needs to be

strengthened. Therefore, optimizing and improving the automation monitoring system is undoubtedly of great significance.
Keywords: hydroelectric power plants; automated monitoring system; operation management; technology application
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Common Problems and Improvement Measures of Substation Automation Monitoring System

ZHANG Ge
China Energy Engineering Group Shanxi Electric Power Construction Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract: Common problems and improvement measures of substation automation monitoring system. Currently, there are problems
such as slow data transmission, poor equipment stability, network security risks, and complex operation and maintenance in the
operation of substation automation monitoring system. This article conducts in-depth research on these problems and provides
improvement methods. Through research and analysis of the actual operating data of the substation automation system, it is known that
the main reasons for data transmission problems are the aging of communication media and inconsistent protocols. Equipment failures
are caused by environmental fluctuations and electromagnetic interference. The lack of network protection mechanisms and timely
updates of patches can pose security risks. Unreasonable human-machine interface design can increase the difficulty of operation and
maintenance. In response to the above situation, four improvement measures are proposed in the article. The first is to optimize the
data transmission system by replacing industrial grade optical fibers and unifying the IEC61850 standard protocol. The second is to
improve equipment stability by installing constant temperature and humidity devices and selecting industrial grade equipment that is
resistant to electromagnetic interference. At the same time, a device lifecycle management mechanism is established. The third is to
strengthen network security protection, deploy power specific firewalls and intrusion detection systems, implement regular security
updates, and strictly control access. The fourth is to simplify operation and interaction experience, rebuild the human-machine
interface, and introduce Al inspection technology to achieve automatic fault location. The results showed that after the implementation
of the above measures, the system data transmission speed increased by 40%, the equipment failure rate decreased by 35%, the
security incidents decreased by 60%, and the operation and maintenance efficiency increased by 50%. This research result provides
theoretical basis and practical solutions for improving the reliability, safety, and usability of substation automation monitoring systems.
Keywords: substation automation; monitoring system; data transmission; equipment stability; network security; intelligent operations
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Repair Technology and Research on Overcurrent Components of Hydraulic Turbines

CHE Chenglong
Bikou Hydropower Plant of Datang Gansu Power Generation Co., Ltd., Longnan, Gansu, 746412, China

Abstract: The water turbine is an extremely critical power equipment in the hydroelectric power generation system. Its flow
components, such as the impeller, guide vanes, volute shell, etc., operate for a long time under complex hydraulic conditions and are
often subjected to severe damage caused by the interweaving of cavitation, wear, and corrosion, resulting in a decrease in the
efficiency and stability of the unit. This study comprehensively and meticulously analyzed the main types of damage that occur in the
overcurrent components of water turbines, as well as the underlying mechanisms of these damages. It focused on in-depth exploration
of the process characteristics, specific scope of application, and technical economy of mainstream repair methods such as welding
repair, thermal spraying technology, and laser cladding. It also provided a detailed explanation of the performance evaluation index
system, quality control methods, and durability of the repair layer from multiple dimensions during long-term operation.

Keywords: water turbine; overcurrent components; cavitation damage; wear mechanism; repair technology
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Factors Affecting Combustion Efficiency of Power Plant Boilers and Simple Optimization Measures

HAO Leyang, LI Yachuan, LIU Yujie
Construction Investment Xingtai Thermal Power Co., Ltd., Xingtai, Hebei, 054400, China

Abstract: The combustion efficiency of power plant boilers is a problem that requires systematic research. This article conducted a
study on this and explored the main factors affecting boiler combustion efficiency through experimental analysis and on-site testing,
such as changes in fuel quality, improper air ratio, equipment aging and wear, and insufficient operational management level. Research has
found that a 1% increase in fuel moisture can lead to a 0.3% to 0.5% decrease in boiler efficiency. For every 0.1% increase in excess air
coefficient, boiler efficiency decreases by an average of 0.6%. Equipment wear causes an efficiency decrease of approximately 0.8% for
every 10% increase in air leakage rate. A series of simple optimization measures have been proposed to address these issues. Firstly, a fuel
quality dynamic monitoring system should be established to enable adaptive adjustment of combustion parameters. Secondly, the primary
air ratio should be optimized and the excess air coefficient should be controlled between 1.15 and 1.25. Thirdly, regular maintenance and
preventive maintenance should be carried out to reduce equipment air leakage rate. Fourthly, professional training should be provided to
operators to optimize operational strategies. The above measures have shown significant effects after being applied on site, with an
average increase of 2.3% in boiler combustion efficiency and 1.8% in thermal efficiency. They can save approximately 5,000 tons of
standard coal and reduce 12,500 tons of carbon dioxide emissions annually, with significant economic and environmental benefits. This
research result has practical reference value for optimizing the operation of power plant boilers.

Keywords: boiler combustion efficiency; influencing factors; excess air coefficient; air leakage rate; optimization measures
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NOx HEBGHEARIIIGOL, X 2R EAR AL . Badf /KIS
RS R0 e M M YRR 3 ) AN RO, 3t () R i R

1.3 RS ETEE[RENEN

BRI RR e R [ OB S PR 3 O S AU L
RARH, 2020—2022 A LA R BEECHE SR R L
B sbrig AT i g SR RECFIIE 1.25~1.40 Z AT
MG IRMIEE N 1.15~1.25, WK Bl EaS R
1 0.1 boiler efficiency V33> % 0.6%~0.8%, 11
73 A0 R B N HE R B K S ELAE P I PR AT
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FERKMRBET [a], Bl &S RECK SR AT, At
RABANAT, S E BBk HE R 453 2k B0 2 {5 AS 58 A R
B, 3 A A BT .

BRI 52— PO AL EL PR 5 i 5 3, BAR
J BRI — DR — 3% T 20%~30%, SR 1T S Prig
170, IR RH LR R A S R AL R &
X — E A A B BT, B AR, — R it 2
A0 P AR 457 B B ) 2 55 7 AN T 78 2 Rk Ioe s L g A )
xR BRI RN 43 B O, I FLE I 58 P DA S XU 43 AT
P SIS R S SR A TR B A O, Bk, —
TUOARE LL AL G RO RESETE 0.5%~1.2%, IR
B kke. &R E R 2 I NOX B R B A7
B9800 A HE, EI0E S B RS A 4 1 B
FoR, BRI, RESIREERCR T,

1.4 BRI & S5 AKFEH I

BRI IR A R 11 B e s TR 2R B R A B 1 A RIR S
FIFARAKF, EEEHTEES T (2019—2023 ) &
HH R E A K AL P58 AT I 15 4F B &2 A0l
BRIV, R R R R 10%5 I R
S5 % 0.8%~1.0%, FdE A ELE iz 4T 10 4L B
BRI T3 VRN 12%~18% M B id b R A 5%~8%, Jf
HEE SNBSSk A E AN B AR . Raai s 1 B 4518
A A S AR T S5 2 B B BRI UR, il — R ix
W %R A 254k IR 36 45 B kT SR i BRI RO 45 2k BB A 2
1.5%~2.5%.

BORSZIR B A K IR I, BRI, LA [E
PUBEE K] K2 R T NOX #REERE IR IRBEROA
TR PRBERARIX RS B, IX W R AE R AR BUE 41
FARIEE T 1.0%~2.0%, BRBEARURIE B2 BRI
5P R G e B BE R, A R BERR R AR AL ThRE I He
| PR R LA i ) R G E = 0.5%~1.0%,
BRI, ERRHSOE R, R ) RIEbrHE
TR B AR A 5 508 1 158 o LU 5 DL 5 AR Il A & {8
ATEAReri 2, I IR & I ULEC PE R B 2, Mhke
AR L A A VE I S 508 J5 B 1 22 S5 1 s e LR e
LESUV N

2 BRI IRIRM RN E ST h A E

2.1 HRFEMIRE

PR B R BRI, STV A A T S JkE
M7, R N IGE B 20 v DA%
TUAAAR SRR AL e 5E B () FACT T 7 R, F4 R 2021 4R T 1)

CHEIEHR I PR R FE ) (DLIT964—2021), #F-1fi
AR ZUTE o T T F L8 — e 4 216 A~/
INf, oA ECSRAEREIEAERE . AAKME. RS
TEE AR X L S HE , JF IR (nb) A
WA T RIS 78 AR be 2R (q4) Rk AN 58 44K
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IERR (q3) HEk, B nb=100%—(q3+q4), iX—J7
IR A 2 R A THI VA 45 7 THI 4 2K R 3 HARS A B AR
ERIER SRRyl S AW N Y NPAL /DAL N =D =
BV AR & R AR N B

2.2 MBSk

A — PR S IR DR TE P A 4 P R o R I vk U A
THA RS i, R EDRSEN =S B O,. CO. CO,
DAL AR K 5 5 55 S HORVPAT IR GE TR I« 12 JE I 1 e R
AT FRHE, 738 0 o BT AR [R] B Bl O, (0%~
21%). CO (0~10000ppm)>. NOx (0~1000ppm). HHiE.
(0~1200°C) %524, Bhbesornl H R X A E A =
fli%: CO W Z /T 100ppm I, nb £1%5F 100%-04,
1M CO e W S b THIN sk 4525 18 o3 Ay R 1o k77
IR M R WAL BER Y, EHTHE
(W 5 T AR, ARt E AR 2 AL, B RE L
ISP 2 2 5 ELOHIN o5 7 B Bl A SR, B SRR k1S
AGF, ML R RS BRI ZE . BRI K2 4T
RIS AT R GE, T SEBURE SR S W5, 25
BRI AR At ST A i 4%,

2.3 BYERITESITMRE

i 2B e JE R FH KA AN S5 T AR U B R,
BIRMA BRI O R R HLU B A T, 2 M SR 50 1 e b
1 SR RE R B (A K A 5540 ) (GB 31896—2021)
SR SR R 1S, H R AT

n=100% —(q; +qs + q4 + g5 + qs)

Hrp, BIPRACER 1 £ (%), HEEHIREH g2
Forn (%), WEATEMBHBIRA 3 £ (%), Hl
WA TE R R g4 o (%), BARH g5 &
(%), KEPHEISIRA 96 £n (%),

BUATARAEHE 600MW  J DA b S5 2 IR S0 e sl B0 4 R K
RN =AEGL, 43 352 191 =94.0%) .2 24(=93.0%)
3% (=92.0%), HBCRIET 92.0%5HA LR, FEH#R
W E . AR SR RE R RS R R — I
Ee O e R SN ES N s S S S5 T = NG S UKD A e
PG AMELE 93.5%, 1 FRLLISATHE 15 4EHIHLAL -2
BRI FN2) 91.5% T o AR BRI SR 2 B ),
BN q3 A1 qd P TIHR R A RE M FLGH B R B 280K T kS v e AR
F 5 BT UL B 34T MV HEFERR 1R 58 K B BR A B o R e R A
REART 98.5%. HF/NUERI AT 97.5%. SLBRIZAT i 22
SE WA MR VRS DL ORUE AR Ak T B I A TR A

3 RSB MR ERE SR LT

3.1 BIRRGARML

BRI, B EE ISR R R R R G AT
W, XEFERRASS BB, TR,

EE SIS 4 2023 £ , L AT L 65%

ISP AR S R EEAN G BB 00 - B AL A IS LE i S 24K
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PRI P A 2 B S LR R B8, WIS B— R XL A3 11
SERFURRE, I B R AR AR B, AR SETE AN R
GENTRRSE, LXK AC E ShE %, S it s S
FHURFRAE 1.15~1.25 iX—FARX (]9, LA A ke
BRI AT BN A B AT A B R 2 1) 43 A IXREREIGAS
FEAIREER K BRAK 0.4%~0.6%, I H. 28 Kk R G R
T AE SRR D BC A3 IR, D S 3 H B e e B
BRI DL, BEREA R H] NOX [ 4 B S REFE THIA %
R

3.2 BITSHMH SR

PRTHHA ROR I B TE T I8 1T S 800010 B 2 S 5040
ST RN R A i e, P E R URAR ST 2 2022 AR
Ho RS AN B AT S AR R b R R 1.2% ~
1.6%, B AR E Y RORIELR I R GE LA AR
HEMHIRLRE | S & X e S SRR LT IR L R &
HAh 2 W 45 IS AT AT B, FF FL B 47 45 JENL 5
THOR R 2 T P B 1R G 2R ) S 0 A - R - 2 A i DT T ot
LR AN S HO BN 5] K IR AARIE DL, 73 706 ZAEHEH
TR PP E 115~ 130°CIXANG 5 X 8] [A i A5 B¢ 10°C
BRIPBCRR AR T KME 0.7%, S5 &SR 3
Y WLZEL 7 gmr 78 A R 1 25 R 2 AT 2 75 Hh T B8 4T S 8
A LA FAS [) 47 A B 1) 1 802 AT

3.3 R AE B UE SHIP R EE

PRI AR B 2 W A IRAS R MR, T LM AR o503 RO RS
TGRS IX P 4% 52 FH B A2 BB T SR R0 AR Tt o Ha AT B
WM, 2021—2023 AN, “F¥00E ik 1 & e T
AR R IR R 1.5%~2%, [EZRAEIER 2023 FRI%dE
Wk RoR. B, SRR TR oS E ok, s
G BB B R A A G S, X AR R AR
PEAG 8% ~12%. FLIR, BB 2545 1) A B R0 R & 7 ic
BARAL, SEEERANE, T 80 TUKIT A iE I E 25% LA
W, WA 58 BRI R B g I /b 0.3%~0.5%. k4T,
TELRIE K R GUUN T I 15 MK A 2 I B TR, 52 #RIRUK
WA, R AR D Lmm, HEXHIEEE KA AE AR 4~6°C.
s RO S ia BB WATT I, podl . . KBS
PR A, FRBAS B SN RE B e A 2 s R M 75, B
PR REAR R R e A AR THEL.

4 25t

AHEFCR G5y HT T 50 L AR R e R A TR 22O
P2 — R EE AT AR, BT 78 3R R B AR AL R e
ARG A B2 R R BT PR AR BB T 1 2 38 v R R
0.8%-. RALIZ4T S H0nT BRI HENR R FE B> A 58 A kA%
BEMHE AR 1.2%. AR FAS 1) £ o5 i R4 47 e B A Ui
R PR FUKI I3 B R 0.9%, X L%, —itia
FA BRI IR e KR T 3R 5 2.3% AR & 1.8%,
B AT P 2 B Si i Bk 600MW HLAL R ik R A
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FETH 1% —F MU RE T LobraiE 2700t FF gD B HEL
6750t, it LLMEAT A SCHE H AL TS 300MW  HLAH &F
SRR LIBE T ZoAr M5 5000 it FLis /b — A BRI 12500t M
772 A0 B S (I 2 B 2 2 FIPR B 2825, F L IX e 8 it £
N WA T DATE R Z 508 i R Gl aeia ) B &
IR Z IS FANME, LR R FE it — bR 3T AN TR
RE R Bt A 428 1) 2R Gt DL RO e 3ok A2 10 5 10 RAS 4
L.
(&% k]

[L]H S Z ) 4R e R G AG[CL.) W B A&~ 4
FoH A SRELKEFAFIT 20 X E,2025.

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

[21ZF.E T & s R AR E #P Rt e %
[J].% % + [&,2025,11(2):26-27.

(3150 Ak M K A7 % BT 43 07 Mok 68 2k A Ak 5K s A T 0] 28
YK B & B R 2025,54(2):100-102.

[BleH ETHRERERFTHN LB AP REREMLL
[ A A 54 #,2024,12(7):338-340.

[B1Af £ Ok B SRRt R EEAF RN AR Tk
2 7 Fufz B.14,2020,10(9):16-17.

EZEN: MEMS (1992.1—), EVERK: HEIE%
B, frEfd: hee5snh T, YamImef. BHM
GhEARFTENF, BHEEH: FR,

7



KALEHE - 2025 8% #5105
Hydroelectric Science & Technology.2025,8(10)

@" VISER

GIS e} He Y814 180 e TP ) B R BE AL

YA 2
b EERZIXERLEGE A EIZARNSE, LF KR 030000

[BEE GIS X & AT #iTaH R ARG E, ke (PD) MELEETFWHNRTFHEN, BATHESEFEELSE
8 PD 125 M iRl Z 45 FREH, FrAE4Est GIS H3% PD MK 269 T AP 4 AR R HE AR M T EAE L. T &,
ST GIS & &H% PD ME A @k idd 2, waTih, SRS TR LGOI ETIRR, BERE —Fle kT
eI HmEMN (SVM) LS THRN Edpd 697k, @4 PD 5 A 04 FHAE T WS RA 2300 5 T
T, RABERITT—ANEELRBERTHEARBIERF K SRENANRHERE, REFRE—F2E TR
Hl A R RAT — IR 69 3L PD MK A %, I%ia A A 77 ok AR A2 LR G 7 AR P393 5 T 42%E PD 40
FEEED T 5pC. RIMBLEINT 37%, Am A AR GIS X &I PD ME @ is6d FHE AL, % GIS &4 TRt
FoFR G Y 4P it & B R A,

[KEBIRIGIS & & A e, FHRIPH; REERL; DERTH; IHEEH

DOI: 10.33142/hst.v8i10.18054 FESES: TM595 XEkFRIRED: A

GIS Voltage Withstand Debugging, Partial Discharge Interference Suppression, and Sensitivity
Optimization

CHEN Fuhong
China Energy Engineering Group Shanxi Electric Power Construction Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract: During the voltage withstand debugging of GIS equipment on site, partial discharge (PD) measurement will encounter
serious external interference, because the interference signal often covers the real PD signal, making the measurement results
inaccurate. Therefore, this article explores in depth the interference suppression and sensitivity optimization issues in GIS PD testing
on site. Firstly, the main interference sources faced by GIS equipment in on-site PD measurement, such as floating corona,
electromagnetic interference, and high-frequency oscillation interference, were analyzed. Then, a method of interference identification
and suppression combining wavelet transform and support vector machine (SVM) was proposed. By extracting PD signal features and
analyzing the time-frequency characteristics of the interference signal, the interference signal was effectively separated. Then, an
adaptive sensitivity adjustment algorithm was designed to dynamically optimize the detection sensitivity threshold according to the
environmental noise level. Finally, a set of on-site PD testing system integrating interference suppression and sensitivity optimization
was developed. When applied on site, this method improved the signal-to-noise ratio by an average of 42% compared to traditional
methods, and the PD detection sensitivity reached 5pC, with a false alarm rate reduced by 37%. Thus effectively solving the on-site PD
of GIS equipment The interference issues faced by measurement provide important technical support for the reliability assessment and
preventive maintenance of GIS equipment.

Keywords: GIS equipment; partial discharge; interference suppression; sensitivity optimization; wavelet transform; support vector
machine
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MRS, A4 e e I et (Gas
Insulated Switchgear, GIS) A& B i £ H H 48 5 Pk g B 12
SO L 22 R B IS AT, TPl GIS ZAZORASH, J&
JCHE, (Partial Discharge, PD) Wl 2 S A R AR B IR 4G
MF-B, 16 GIS &I il B O 2 A ARAED
TH, AEAE TS Y, PD I & [ ™ T
Pkl TIESHESMBEESI PD Y, FRNES
FRE, HE AT RS BGRFIRIR A, ARG e BT
TR LE B -
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AR, Ao v A e s R D P R R A R R G
GIS B4 MM ORI Z, Ebrk TELS (EC) 4
THEZR 2019 A BR GIS W A2 198 123570,
2023 {EIEK B 256 2.3 0 BARSIE KN 6.7%, HEH
FIANVER & 2 BE R ] 2018 4E 1 [H GIS &SN A BN
18.6 Ji4l, 2022 fEHINF 27.3 4, MWIEILE] 46.8%,
JEH GIS W &4y B 5 tA 38.2%, Hi
57.6% 14 Bk REE L PD AR AT Knme, B LA /= GIS
B PD WS HER I 5 R B & R IS

P37 PD W& 1) — KM R AR AR T T4, AR
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BT RS, At b SE R RN 57 AicB AR R AN 140 E
BT IR FRCRAE, ANl recent research shows that
combining digital signal processing techniques with artificial
intelligence methods can more effectively identify and
suppress interference signals, FH /N AR 7T I 4523 BT 77
ARMLTS, 7E PD {5 5 Ab BRI R A BT, TR S A &AL
(SVM) IX M5 S BIE LG THR B R T8 M.

GIS Wt Loy s s IS Ja) 8 T80 F U B A AE 4
) Y i L, A SO0 G R HIE 78 JF 2R e W % 25 s A
PESHLEE, B4R — RN AR B SVM RS & B9
W 540 79 A R Bttt ol N R ORE T T B, AT
TEAR AR P A R DAL T — 1R 337 PD A 5
4, Z R R BEREMR U GIS & Bi3% PD M EEEMN T
P DL B A IR A TR Al 42 £t SRS i O 8080 4%, ek
F, 1 1502 R A M DR Mg 02 D SR DG AT 98 3R (LT 1 2
ARANTj .

1 gl EIEE R EEM R ES TR

1.1 BERBTFHIFEIRA S

GIS 15 % Bl i s 1 1] L2 i 2 B8O o LI T
PR HoK 22 B AL ey P 3 9 B2 X3 i e 120 22 S ) 3
J7, " EEEHE 2020 F] 2023 4T T 156 ] GIS # %

PD WRA GBI AR I 43.2% 2 i B2 T8 BT LIS

LS TG S AR B AR 2 R
FEBIEAE SO 3, F RS S iRfE N R S EE R
v ELAE 1 AL T 30~150MHz [X 8] 4 , 7 AR AL JE 3 HL &
B SRR M LR

LS O TS 5 A 52 PD A5 5 26 R AE DA K B
WA AT A B I RANE Z AL, 5 REEN 1500 4183750
P LA M RE A I, HEL R FECE A 5 1 b B [ e
& 5~15ns ik 58 5 A 20~50ns, 1M E 5L PD 15 51 L
FHIF[E]/Z 1~8ns. Jikir i ik 10~30ns, Ff H HL i H
ST AT A BRI REN, FEET 15975
195~ 255X AN [, T L5 PD {5 S EAAL B4 A
BN R RIS AR AT S s A T K

1.2 SEFBASEATHE

76 GIS &AM E, FaBA T2 MR H
TR, 2R T4 7% e S sl 4 45
Y AR R THI A AR R ) LA 3 A1 5 JF LM IX e B S R R
JE 100 M AR A7 TE BT 2202 B — 58 7K 1 B A gl 2 s R TF)
BRI F=AE 2R LT PD 15 5 T4 ke, B 75
PEFR I, 2019 F] 2023 FEiX A, GIS Bl TPk B
VAN AR o5 b ORME 21.7%, JF HLAEFREE b it 1 o e
3 i o 5 5 .

T B AT A AR SR AR, S SR A A
FaE Ho bl W AR, A sy L, 7EJL
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kHz BH(E MHz 2 ¥ H G, GIS 4%k RIMA T4
BE IR, FFBh AL electric discharge FTREAE At i3
10~50 K, 755 PRI A R E G £E (1) PD signal V&
E—ite, ZXTatral %, V7 sh AL T3 ke 5 RE L
P8R AL oA B BTSRRI R, X Lk
REIE R AR IRV 3 FU 4 1Y) B AR A

1.3 SMNER LK TR 1B

3% PD 5 v Aff 1 A 1 350 B B PR R, 1
JE L F 7 W 4 T SRR L TR RIS B LRI % 2 2
KR BRI, S g B RiX BT GIS B
3% PD MR T3 A0 8 B 5 ELik 25.4%, ARG T
i PD Y& RGNS E T EG RS & FRBMNIX =Fh,
DN 2 s N SRR B BR AN PR R 2 TR SR B IO
FIRLE . Heth RS HE AL R 1) AL TS, PR
JRLAE I ] B P A A S RN R A

FLRE I T4 IR, AR Ta R I o B 2 LR
R B, 2021—2023 4F 18] 58 /N7 F 3k (1 L 37 3
HARZ NIRRT, AN R PO 2 ZE4E 0.5~30MHz
11 800~1500MHz 1% J§ A4, HH 0.5~30MHz AL )
TPt 3 Bk B R ) WA T O ERAE G K, T 800 ~
1500MHz BTk 2 R AR SEE &, HHAER
T2 4 X P78 F sl , AU T3 A5 5P 2 98 P e 0 X 45k
KA 15dB, XHLifS GIS 4 PD W& T B4 F m e
PiTHaE

1.4 BIRRGE K TS

7E GIS ¥ #4347 PD WIS, HIF RSVE TN
NG BRI TR, R o f e T2 AR
A%, ExEMAF 2019—2023 Eiafr 4t HdhE &
AN E L R GE I PR AR KO 2.3%, ARH
VISR AR FINIE 2.7%, B X EOER SRR 4%,
IR EEE T HE R R S8 BN PD S [ i H %o =
45 G B W R

FEL YR R 5 10 3 Il T A 3 e W KBRS R o R
B, BEFC R, 7E GIS W4 Bl PD IR I, 3 7K.
5 K7 YO IR DTk R, 7 AT 67.8%,
X TS T R AR LS AR RS,
BT R e A S R B, A
THAE 5 00 A 11 0 S 1 2 1 Rl 1k 4 v 7 YRR B
B s

2 R 40 3 B4 i B 2R G F A B [m] B R B R0 2
LRIX T S AL AR B A 4 RS U TR N S 0L 3 e 25
GAE A PD M S R R, 2022 4% 35
220KV A% H 3l L7 I S FRL YR U S B RS N 1%PD
D RABE S35 R ¥ MR 8pC MM A ) 55346 W /)N s
8 PD 55 10REST, B LA 28 ) it o T4 3 2
GIS B4 H37 PD B HEM Mz e m
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2 BEPMEBES TG L EREA

2.1 BHRERA S BT

GIS & &I PD Ml & TR IR AANE R —
TE W LR RAMN ), 32 T8 51 IR U P % PHL RS ARE 8 AL (T
PAE 5 o ASCEIL N GIS B4 PD 55 A R 14 J& FF i ¢
BT — PR s e L, Hod e e 30~
350MHz, XAMRBGEE GIS WEBILA PD 15 5 1) 3 Z0
T B 43 HL BB AT A0 AR AT PR Y0 O PR DA e E A T
P, JEBASR 24 LC R R A5, AT A HE TR FE
AF| 1.2dB, FHHFEEGE 40dB, SIEG5uEN A AHEL,
WS IRE RIS T 25%.

D7 G HRAR ™ 5, i DA R HE B iR 45 KA 115 5
FEEMAR S5 72 5 F NI B TBORAS , J R XUBF il 2 25 1 oM 2
e TR BT BEAT R RGN B, T2 0 OK
A T AT ) S A 5 T AR 3 P AT e AL
WA Py LA ) LE kR 75dB .

3.2 BHEFHINH B AR

PD {55 A MIRAVFHES S, B PLINH 5% 0
KL SHH R S H TS S, R — AT
ik e T 245 0 A RS S R o) 9%, 12 Sk Ak e b T e
) B8 P S VR AN [ R P 45 2 4 ) 3225 5 AR A ) £ T
Mgt R m 7k, ks 4155, 2000 4H
LI RAEEHAE 7 T30 IE f5 R, fE SR TR N XA
VEIEBR RN 2k 92.7%.

H3E B B 2 e R R ) — R ORI BOR, B RE K
155 S M KT Bl 25 R A A W 4 DA 25 4 B AL e
P, FA i Bh i 7 VRS I S KT IR gt
TR B S AR I BRI, S R 7E A5 e L AR 4 12dB 1)
VO 2 Y2 A I e A s L () e R VAR Lk
TS S R PN R IE R T 36%, 1RIE A M KF i s
KIIBISH IR, K3k P b SR AR 45 B b P B T 258 ek
FHANRI AR F

3.3 BHESABS TN BEAE

BURAS S AL FE AR RS PD A5 S A F 045 5 A s
(AN [FIA RO 3015 540 85, AR F0TT R H B & NATE 7
Mr5 E A, e todE e (FFT) RS 5
RN, FARIBTSEH LRI PD {5 SR ESG SR 0
ATt T DA B YR D B EE AN B, A i 4 30 AR i B R P 35
155, H&gulf e e IR AH b, 75 B Ao I 3% s
T A 1 50 2 VR AT b B S, T R LR

JEIE X 500 I MAE AR 73 v A1, GIS 1 £ N
PD 55 MEESMiLre EEH T 40~280MHz XA-EH,
M5 H 22 X S LR 4 £ BEA7/E T 30~150MHz 2
i), HLRLIET-HE K2 1E 800MHz LA b, SR ix —Hrik Ik
HH P S ARG R SR TR PD S S R X 4 I
K, SEEGaE R IRZ TR BRRHE e LU B T KR 8~12dB,
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HUENE{EAL 10pC 1) PD {55 AR vT Sk, FF AR
BN TH SRR BRI I T AR L3 3 T 2 35% T LA
i T B3 S b s B,

3 BEPMEBRAN R MEMMNF E

3.1 WM ARFZSHMI T

RASHEHBERKEE LA GIS &R
A R SR RO, BT AASHE 9T s AR AR R G
FAR SR IR T B AR A e w1 5 mT Sk . 1 e e R
FEARZE N 100MHz, XA 5t REAE R4 3K = MlgE & PD Jhk i
CH RIS [] 1~10ns), #5045 S @ kit 2%
5 PE Ak & 30~300MHz, M REA 2L @ TF LART-He Al i
SRR R PD (55 58 A X o B, e ik s
KERGHNBTEEY RR 14 17, JILSG 12 L RGAH G
M LG a4 12dB.

REGUHT BIBOREIE 256 B sh AL, PREERE A K
1E 20~60dB i AE %S Ae D)4, M8k Gl 5 R R 55 15
SRR, T HFED R H AR TIN, FL ][R5 R
JEE 50ns, X RIE % @ B R E AL — 8, e S
FHeE A SH T A, BT SH A, 75 2020 3|
2022 IR, FR G0 s I R BRE M SR ¥ 10pC
PErm B 5pC, WIS e I IR A e ) ORI 5

4.2 EREHESESEKEML

BLA B AE PD AN, B REAME 55 REK
WA O, B TR, A FRL RS & S B R i (UHP)
FRIRERAE GIS DUAI B PTT- AL /15 R #s b,
CERTYE ARIEREAT R T BHERN, TE GIS [IOCEE
RLwnE 24 4% T MIF R E =AY B
UHF &3 DU S RS2 AR I DU X 45, AT A 250 R
AU EEE DX i) A5 5 SR AR 18 ()5 i R ALt o I ]
ZESRENMLEE, Bl PD R RS E B AL HL 2 LR A
#0.5m DL o FEIIAE 5 KA 7 TH 51 NI ) B 1R EE 3
W&, FAERSE T (4us) IUE PD kP gu¥ieiE, K
FI(200ps) A RIR B 7 F R, AN B 1 30 —
iEC 73 1T JE R A R S8 2R T8 S 2K R 2R R v, Feh i
) AT TS AT 5 FRL %) DX 70 E B 26 AN 2019 4R (1) 76% T
& 2023 4E (1) 91%.

4.3 PIFTMIME T HIRGE TG IEFR

NT BT GIS Bl PD A6 22 St i R AU /K1
WA T 2R TRRRA R, Hh — SO R AR S R/
ATRTI A (pC), X RIRTERFE (S L4 1F T R 4uhe
fr i/ PD 59, AES5%ALLL (SNR), EH
KEHAIE S 51 5 15 BRI, IF AR B AR
I AR AR R G AE SERR IR BT ) AT SR, 7
XL IR BN T 2R A EREFE R (CPD.

SNR X (1 — FPR) x (1 — FNR)
Qmin

CPI =
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Common Problems and Solutions of Excitation System for Power Plant Generators

LIU Yujie, HAO Leyang, LI Yachuan
Construction Investment Xingtai Thermal Power Co., Ltd., Xingtai, Hebei, 054400, China

Abstract: Common problems and solutions of generator excitation system in power plants. There are many common problems and
corresponding solutions in the actual operation of generator excitation system in power plants. This article conducts research on this
because the stable operation of generators relies on the excitation system, and the safe and stable operation of the power grid is directly
affected by the performance of the excitation system. The article first elaborates on the basic structure and working principle of the
generator excitation system, with static excitation, rotary excitation, and brushless excitation being its main types. Then, it
systematically analyzes the common technical problems encountered during the operation of the excitation system, such as faults in the
excitation regulator, slow response of the excitation control system, overheating of the excitation transformer, damage to the excitation
rectifier components, and insulation aging of the excitation system. Based on these problems, solutions such as strengthening
preventive maintenance, optimizing control algorithms, improving equipment monitoring levels, improving backup switching
mechanisms, and adopting new excitation technologies are proposed. Case studies have verified that these solutions are both practical
and effective. Research has shown that scientific maintenance strategies combined with technological innovation can significantly
improve the reliability and stability of the generator excitation system, providing strong guarantees for the safe and economical
operation of the power system.

Keywords: generator; excitation system; fault diagnosis; preventive maintenance; control optimization
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Analysis and Countermeasures of Common Malfunctions in Pneumatic Control Valves

WANG Qing
Sichuan Tianhua Chemical Group Co., Ltd., Luzhou, Sichuan, 646000, China

Abstract: Pneumatic control valves are extremely critical actuating components in industrial automation control systems. The stability
and reliability of their operation directly affect the efficiency and safety of the entire production process. The article comprehensively
and meticulously analyzes common mechanical and control performance faults based on the basic structure and working principle of
pneumatic control valves. It explores in detail the causes of typical problems such as stuck valve cores, valve leakage, delayed control
signal response, and abnormal vibration and noise. It also provides comprehensive response strategies such as optimization measures
for mechanical structures, improvement methods for sealing systems, calibration operations for control circuits, and relevant measures
for vibration suppression. By combining regular maintenance with preventive strategies, the fault response capability of pneumatic
control valves has been significantly improved, providing both theoretical basis and practical guidance for industrial practice, thereby

ensuring that the system can achieve long-term stable operation.

Keywords: pneumatic control valve; fault analysis; control performance; maintenance strategy

BT IR AL kAR iz R b ol R
el B, B UL OB, DU HAT &, fH
BRI TT 7 i s et s  FLRIE IR DR 1R 55 B AR SR B 1R T
SEBUTT % w5 G 7, el il 5 5 SRR T il A o
SR L ESH ST Ry Tk R Pl ) 5 e
Feo HAGENERI AT SEE S A P e e G

1 SEFTEEH S TERE

B I T AT AL S AR LU E AL 38 3K = A
AR R e AEIXIL A, PATHURK SR IR £ [ 77K
YA AT JETEAR L (R IE sl iR 5 S TR IR
A IR SN S B PR e T AR AR T XA BRI
PRI LY o 2 AL AL RS0 2 78 MR 1 HI A% O R A
EEYIOK A TR 8 PR I B S B SR T M5
R IX A5 5 e AR SON B AT HLA BE 5 it s 7 5K,
T T LR HE X0 18 17 R JBE SIHta 42 1] o 5 S B ) T AR i
FEHL, AT I A R 4 2 A R B ORI - 2445
A5 5 A NBESR I, T8 A7 8% 230 B (B AR BHE 5
DAL, F2e 30 3 0 A =M 5 T 3 1 0 SOR BKBh 3T

86

MURIEVE, 15 KO REE1E Rk N3 R 2B RS 3h, T el s
TRIE AR, DAUIR sOe s I 5 B 1 XA — Rl
HIDI S OR R T R TRIEAL T2 2% 1) OB 2 T, thAEaS
SBR[ 0 AR 2 DU R R R e M. S s
BTER T2, AR 'S TR =R R
JATLE B VA T 55 1 M 25 T A B 15 O, SR B R PR e
FUUIE S 252 BN B« 25 12 1k DL KA 1 oo A B A
FEEEE 2 R 2 I PR A5

2 SHNATREY BB ES S

2.1 HMZEHRE

AU A g e A 3 38 1100 2 S U1 o 0 5 42 1 B4
WECE BTSRRI RIS 5 B o S S 4R mT
RE H IR, 3k ek o — A 2 R AR R . Bt
BCE RS T S L, 20T 11T AT 5 1 DA R 3R IR
Wt P AR BRI R, A5 M S FH Ak, BUBRE A 4
& T KIS AT AR P 109 557 5 fi  ADRE 2 AL B R 2 2
AR SR R S R, GRS R b B, A A AT
RESIAU 18 T AR 2R R0, AT 5] A 7 rh W B i A e 4

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



AKHLRHE - 2025 458% 4510
Hydroelectric Science & Technology.2025,8(10)

@" VISER

W, SRS IR I8 H A AE B SEAS 2  IRah I s
HHRAS NS FBe, XA RS R BB I VB R,
MUK e s b B S AR F) 9] 55 IR RS TR D 2 RO R 1+
U AT A DA 8 e i 3 BB AN, 3 AT % ) 1] P e
FSGERT P AR 5 e L, XA ) e B PR AS i R K 2 st
T AR BRI | 2R AR AN e S R 4E Y TARA SN
FREA K

2.2 =HIERE RS

Etil =T (L (N e i e/ K e e L VPN
VAR B B S IR A5 SR, A5O3 5 R AR

HERE BUAF A AR IR AR DL, T8 s A% 7532 P 300 1)t B v A 22

SCERE S PRAT LR AR L R B e S AR O o IR L e 2> 1
] 38 2K 1HE L 25 068 B 5 A, 32 TR A 2] R e
R rE P DL K R A B ) o X R AT AT A R ST R
A S BE S TP TS Sy B sh S SR A
SURN, fER A RF ] [ i 2 rp R B o R, AR

I WD LR 5 I 5% A 175 00 B i 2 I [ AR 55

ZRNG DU EIE, T RER 5l K RSk ) B M BLRAE
PRBL; BT XL RESR BRI W, T REEAS 5 2T
(e B Ik AR 7 L RS T2 B, Aok s o il AU A U
S R I BL I 1E 4 it o

3 SHATIRE R MERE S

3.1 BRI S EETR

IS0 HE AR LA SR AN g R 155 00, 2 Bl
1) L JR B0 e DL R e Ve B o HL 7 A 3 — e (AR
AR, K2 AN 5T 2 v A AACURE « JES o 4 S B A
TG ST 108 5 1) e 2 (R AN Wi B 3R A 6 DI 5K, it
MBS IE R, HESMIRILHRI. Bribz b,
FOR A AGUR =3 Z A A S & 1) B i B AN G0, B0
EREE AT, WA FRPESBUEs I 4 prign,
MNTTTE 2 L I P i D R A5 B ™ B R A il
B v XA AU R MO T RE R 9 I AK
B R RS, Qb R A IR TR R A ) it
B IBOR o AL L RES i R R AR T AR AT HE R
MRS 0L, R FBORIE; 1 H AN R R K 1] b T S e
ARSI A A5 58, SX 1 20 PR R R el R (3 Al 1 1)
FRIBN A AT AS P A, 3 100 X U G 158 LA i 3k 7
AT o IR LR ER 15O, AME SRR AE
FEAr PR R, T HIE AT 7T RE 5| A B, R4k
ATV MBS BB R, s M5 5 R B R A DLAE
o HARMEEEEE ik 1 s,

F1 BEFHHERESN

3.2 @IAIRSINE

1T B IR DURANR IS L, AR R T3 B RS
RAERBP G R Forf, AR ARSR N2 T4 T%
VDR (R A%, AT 40K 1 B 368 3o 5 15 1 Jo2 2 T 4 1] i
H AR o T AR 0 22 A AE IR SEORL B0 B 2 IR
HEREZ A, SR A A 2o PR A R A
K25 A0S Y B 451 1) T B2 S et 2 2R A A 2255
PRI ZR AR SR o AL EU RS R R ) 32 2 s sl O 48 ot
SR, U RAE (G B I HCRKATHr 0, Bk
Eep ) R A P N A 136 . AR e L e IR
PR A TERG T8 1o AN H R R T IR B R
W1 1 A A R I IR B 52 B AT BTS00 55 S AL BT 36 B ) o
FEIR BN B AR S AE T DM 2R B0k B8 R )
PERESR IR HL N BE, B2 RVFA B RAT IS K.
PRI, AMEIE R T BRI R IR %, 1 AR A W RE S
BTG G5 TR ] R DA Rt R — 5 10 22 4 R o 20 ik
I R TT 23T 8, A 5 E 456 TS ik &,
B IE 0 R B TR BT AT I E 8 & T
BN AE v S AR 22T S B B AR S 5 7 A 55 HA 1
By T RAT T T ) A U 2 bR sk e 1 e A
Preli, EAREMFR BTG AR, sl BNt
AR 455 22 S ANTR] 0 A P 258 T T AR S 3 L TR
B R AR I 2 s

&2 HREE LR R

v SRzt RENE FHIE S5 VbR UE
Py V<5 ] 2 1) it Bile e <0.01%KV {H
SN VAT SR o GRS Te Al WA

BRI | VRANELUE B il AP<0.1MPa/h

MRS | EEREA 2 oAl B €/l Ee|
AERE | R R B AE > bR dE(E 30%
HIFRLGE | HEALE W FFAT F2I ] W 9 [51] > 25
FEARIE | MIEKARTE AR AT>150C

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

3.3 EZEHIE SN

FEAAE 5 W N I A DR B T IR R B (E 5
ZSLBRIT AR B 1 R4 R I [RGB 5R , v i S PR B vr (L
SE (L A% 0 IR 2% K L I PEL 28 B AT LA BE i K
It 0L ZIRE, EGLE N T oo iF A A B
RO A DL 2, W ALE T HAR R 22218,
TSRS AN 5 4 B R X2 S EUR s UR
SERPEARN, T A5 I 1D e R TR K P
[ 2, A5 5 A f AR I W] e A2 ROV AR A AE BT 32
B A HAT YU B A2 25 B B AN Z S5 R Z P g1, X
SG PR R 2 Lh R [ T2 B I 25 PR R A I AR A, AT S
I F G IR R R IR, B A AR P R 2 LA K%
R s PEAR R 17 o o Wi 2 i PR 0 B 5 43 A 25
B A ORI A S AR DL, L m] DA I 5 A 4
(RIS 1) LA B "0 H 2 P ) vl 24 SRt e RS 7 2 Ak s AN A
IR R TR, ] (BB AT DA ML 120 RE S TS B
(K1, SR SEPRIRAE 2, MU RS FIAE A AT RE 20 5
FAET IR -

87




@ VISER

KALEHE - 2025 8% 5103
Hydroelectric Science & Technology.2025,8(10)

3.4 IRINERERE

FES BT IR B, PR3 LA R M 7 IS 1 A A
J2 FHR AR BN 72 77 THI R R 32 ml UL B 51 % 1Y)« ki b
Ui, 25N R P I, 277 AR iR i S ak 2 B
TACELG, anibh— R o B0 1058 AT AT = A 3RS0, T
IXFIR BN X it — DA S KT BOR . a1 s, &
LG TR, X RARE) 7 I B S R . ML
(A BESRVE, BLRPAT WA R AR (1 R 4k B AA BN, B8
IR S S AN, IS4 T RS R IR LA
R AR S0 5026 N e 5 65 460 A B 1 [ AT AT A
VCFL, feZ&r=EHsmBIng s, Jf Bad 2 ki pk i ik 55
R o 1 50 R MG 7 5K 9 2 AN B B 2 o 1 6 1) P 31 3 A
Som, i ERARAE R RE 2 R R B R . AR A
P4 JER R B2 A 1 1] 30 7R F AR 1 24 L 7 2 2 it
HIAELE IR 2N BRI AT S T 005 1 1 3 1 24
Do LA, fEmEEXERASEZ N, W&
i FT 2 AR AR RIR , Gt — SRl 2 s JH B 45 S B LA R
DORIR SN FLRE o X TR LR R X — S L AT, 2
T ARG P 2 I DL R AR S AT S SR AT 1, 8 i e B
T RENE AR H A (1 32 AR DA R A T 2 A HR B
SIS T BOE SR 3 BT

i .

Bl ET @RS

3 IRSFEHUESTEE

FRCIESE BRAAFAE PRIEE FaR R
U1K/ 22 50~500Hz 0.1~1.0mm >0.8mm
WAEIRE) 100~1000Hz 0.05~0.5mm >0.3mm

Fed 45 A% 410% SV EPN >1.2mm

4 SEhiETIREE XS 5K 5 YT SR
4.1 GRS ERRLER
HUBRES A DU AR 75 IRES BRI LA S AT B &7 T )

88

BEUH RSt TAE o Fdnml ik A BE AT RR fE ey, AR
RO ot DA K BB 537 0 A A A 5 Sl x RT3 ) 45 4
LA, 2T ol R4, il — Sk A B 8 BT Hh B LA
LSV EAN G S 10 il o 5 LS A5 10T I A B AT TS U
2 A0 ) FLARR L A 28 B B Z AT T T A 4 A
LAl AR I E S T, AR H BT REOIRAS R A UK
R e RORE, DAMORGRAEN UGS 1 RE 98 A T R 47 (1
WA ELPRIILES T RE T, b I 52 BL R IB AT Hds
Phidsk, XA AT HITEAE B R, 28R IE, A BREh
BT 3, RENEAE R FASh 2 BTBbR: H R BLH K
T 88 G SR A B ) A A o DU R DL A AT T S 447 AR 25
A, BRBERSSER I TR A5 dr, X RESETH R ST T
SEfE.

4.2 BHRGEUHESMIRA

B RGOS K2 AT, R RS B AR
RVUIR LI SR MR SR THIHR VE S PR thEe /1, fitk
SOREBR BETH R BEEE AL, k2D PR AR XU o R 91K
B, KO E SRR A, IR TR AR, (5
B P A SR AR AR, S BRI R MR s
A i B T 00 TR 2 B B vt ol K sk, Bl
N D3R 2225 e s oA, AR A5 A 22 4 KU

4.3 =B B ROE S R R F

) [ AR 1 3 B P AR 5 L 3 AR IR AT L
e AT I8 b o 00, 2 Sl PR AR oA 5 U e oz 2%
e NS, [FIRT %R PID S5, DLGRAb sl tERE,
ol D55 530 i 7 R I 0 PR 2 o T S R TSR ) SR
FEOCA R BT R I8 B B DA 3R R
b, JE L 2 pEAs AR R 88 A UR PR FF RS E , B TH
FAAT IR AR EE S 77 M 07 1T BON B 35 3
AT HH 0 [ 6 o R SRR R LE . B
V1T f i LI ] i AN SR 45 K B 22 R0 03, A R e sl sk
RE KRBT o 42 il (] R A #HE AT ) 17 $2 T — 7 T B2 v 17 5
FEEE, 53— 5T thagos 1 R GE I Mk -

4. 4 RENINH SR FEI=FI e

IRBINH T I T RHRAE A 22 2 D S SR el L e
A, DURIRIR B RE R, JF HZEXHE ik B
Ptk Wit AR A BB K A A, FLAnR A 22 It
SRR BRI TR R iy 7 o W 75 42 11980 R A FH R 3 A1 bR
PR B, B 2 2B 7 4% 5 DAL OR A 75 1) 1 5 »
A i e 22 A ML 37 557 24 7 FT SN GRS SR/ PR3
JEE, ST A0 R 7 PR 7 A o i B SRR 0 A AR T AL
SETBG RENEEAEIRBIIORIR, I HARE AR X 5,
BRI T ROTT R, T8 Gt B SE AR AR (5 0, Bl
FEDRFERI [ E , P71k LRSI - SRS LK
Mg 742 1 i B 10 St B REAS TRAP B A RO e B, LR
B TARMEL, AR Z TRV, SR 122 Rems
IR AMBAFERARB [, SRTIAESEPRERE b, T

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



AKHLRHE - 2025 458% 4510
Hydroelectric Science & Technology.2025,8(10)

@" VISER

B4k, BT RE TR BT ENAS R

5 BXRiE

R B IR R AR R 2 B, BT LR T A DA
Tz i) 58 AR R 3R, ST Db s Ak sl s R R 1 H
FRRE, AT R BB . A SC 4T HAnSUh Rt
BRMET LAY, R RN AR, APk i
WL A B L5 42 ) 1 e B 2 AR AE IR I TEBR R - 1 AR 25
W TR SRR . S gt ASHESE T DL A AR B 25—
BRI RGeS o IR L) ST #5531 1 1 B AT
S, ERILEH ARy, RS IRLEY A, /b [N
SIRRENURRE, 2 sihs TREM RS A S KK,
Bt 5 R A W e AR R S35, /5 30 R 1 R B R LA %

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

e RS R 7 T 2 BE A U

(5% 3]
[4 &% A EFRAFERHELAES KD FES
37 AH4%,2021(21):98-107.
[2]F % 4. 2 T HIEBR 30 5 AR K08 5 R E D0 R
Bt % [D]. )\ V6 8 B oA %¥,2023.
[3]14 M. v~ A3 V8 ¥ 1/ 34 16 1 RE - W 77 & o WL [
T[] IR & B B 5 4 15,2024(21):181-184.
[41¥ % #8. A5 ¥ ¥ 1/ ok [ R I AT B WLk P AL 3B 0 3R
[0 7 #fk TH#H A 5 47 ,2024,40(6):38-42.
fEF N TH (1993—), 0 F )il fb THR 8 K %
T, £FIRBEHUBEATL, XENEHRTHE,

89



KALEHE - 2025 8% #5105
Hydroelectric Science & Technology.2025,8(10)

@" VISER

A vk R G HIARE I B R 53
2Rt
AR L € ) R RA S, L AR 030000

[(BEIHFUET LR AR RBRELEFRRARLK TN T AR FTREREAINEEZNRSLALZABARAETEE ) ZRM%
ABRIEFELME, AT ERABRPREPARITTRANER, EOWERERE, BREREE, RAPiEE. &%
BERE, MEATFREFESTHFULTEBPARFTLRERLAANERE —FRAANNRERRRE, ZRBAEIHFLE
Wik A G EAHEEAUBTE LR E NGB EREFRERAE, BEHIINLT REIESATER L TN 77 5480 5 AR 4
FREERRARASARE, RBERHEAAREREGIE, ZHAGE., CHREAGIEN ZRE LG IEKRENRTRAE TR
ZRHRA%, B LA ERIRRAAZAE FEM4 50 R AR AR R R R H R E AR, R4 E R TE A
PR A9 iR £ 38 h) Rk AR IS R KR £ R TEIK 46% BB A R TR AT 32%, #tmiE M F AT Bk iiE R B B AT AR
FEFERG, X—ARRELHFLT R RGARRBERE FER T A, SHEHFRERELELET X,

[EiR T T E, RAAK; REEH, AERHKIL, FEER

DOI: 10.33142/hst.v8i10.18048 FESFES: TH89 XEkFRIRED: A

Research on Error Control Strategy for Digital Substation System Debugging

XIA Chenqi
China Energy Engineering Group Shanxi Electric Power Construction Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract: Research on Error Control Strategies for Digital Substation System Debugging. Digital substations are an important part of
smart grid construction, and their system debugging quality is closely related to the safe and stable operation of the power system.
Therefore, this article deeply explores the error problems in their system debugging. After analyzing common types of errors in digital
substation debugging, such as sampling errors, communication errors, synchronization errors, equipment configuration errors, and
testing method errors, a systematic error control strategy is proposed. This strategy first establishes a digital substation system error
propagation model to reveal the coupling relationship and cumulative effect between various errors. Then, it introduces an error
prediction method based on big data analysis and uses historical debugging data mining to identify potential errors in advance. Then, it
designs a three-level error prevention and control system including equipment layer prevention and control, system layer prevention
and control, and management layer prevention and control to form a comprehensive error control network. Finally, an adaptive
debugging process optimization algorithm is developed to improve debugging efficiency and accuracy by adjusting debugging
strategies in real-time feedback. The experimental results show that the error control strategy proposed in the article can reduce the
system debugging error rate by 46% and improve the debugging efficiency by 32%, thereby significantly improving the quality and
reliability of digital substation operation. This research achievement provides theoretical guidance and practical methods for the
debugging of digital substation systems, which is of great significance for promoting the construction of smart grids.

Keywords: digital substation; system debugging; error control; adaptive optimization; smart grid
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Optimization and Economic Analysis of Hydroelectric Power Plant Unit Operation

YUE Xiongwei
Bikou Hydropower Plant of Datang Gansu Power Generation Co., Ltd., Longnan, Gansu, 746412, China

Abstract: Hydroelectric power belongs to the category of clean energy and plays an extremely important role in China's power system.
However, many hydroelectric power plants currently suffer from a series of problems such as low unit operating efficiency,
unreasonable load distribution, and excessive start stop frequency, which greatly reduce the economic viability of power generation
and limit the utilization of water resources. Most existing related research focuses on single unit efficiency or local optimization, and
there are still many shortcomings in systematic research on multi unit collaborative operation and comprehensive economic analysis.
Therefore, it is of great significance to carry out optimization and economic analysis of the operation of hydroelectric power plants, in
order to improve the efficiency of unit operation, reduce operating costs, optimize water resource utilization, and ensure the safe and

stable operation of the power grid.

Keywords: hydroelectric power plants; unit operation optimization; economic analysis
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Fault Prediction and Preventive Maintenance Management of Pump Station Equipment

LIU Yangfei
Linquan County Defense Management Office, Fuyang, Anhui, 236000, China

Abstract: Pump stations are an important part of water conservancy engineering, and reliable operation of equipment is of great
significance for the safety and efficiency of the entire water conservancy system. Therefore, this study aims to predict pump station
equipment failures and implement preventive maintenance management to improve the reliability and service life of pump station
equipment. Firstly, analyze the operating data and historical fault records of pump station equipment and establish a machine learning
based fault prediction model to achieve early warning of potential equipment failures. Then, propose a set of preventive maintenance
strategies based on risk assessment to develop a scientific and reasonable maintenance plan based on equipment importance, fault
probability, and consequences. Then, construct a pump station equipment lifecycle management system to achieve unified
management of equipment information and intelligent maintenance decision-making. Finally, apply this method in a large irrigation
area pump station and verify its effectiveness. The results show that this method can greatly reduce the failure rate of pump station
equipment, improve equipment reliability, and reduce maintenance costs, providing strong guarantees for the safe and efficient
operation of pump stations.

Keywords: pump station equipment; fault prediction; preventive maintenance; risk assessment; whole life cycle management
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Brief Discussion on the Application Research on the "'Six Mechanisms™ of Risk Control in the
Kalabeili Project

WANG Fei
Xinjiang Tarim River Basin Kalabeili Water Conservancy Hub Management Center, Kashgar, Xinjiang, 844000, China

Abstract: The Kalabeili Water Conservancy Hub Project in Xinjiang (hereinafter referred to as the Kalabeili Project) is one of the
"172" major water-saving and water supply water conservancy projects in China. It is a key control project with seasonal regulation
performance that integrates flood control, irrigation, power generation and other functions in the middle reaches of the Kizilsu River.
In order to deeply promote the implementation and effectiveness of the "six mechanisms" for risk control in water conservancy safety
production, effectively build a safe foundation for high-quality development of water conservancy, serve high-quality development of
water conservancy with high-level safety, and fully improve the quality and efficiency of safety supervision, the Kalabeili Project is
based on institutional and mechanism innovation, and the safety production responsibility system is further improved. By deeply
integrating into each link of the “six mechanisms" for safety production risk control, the enthusiasm and initiative to control major
safety risks and eliminate accident hazards are significantly enhanced; Strict control over major hazard sources and effective
containment of major accident hazards. On the basis of resolutely preventing major accidents, the prevention and control of general
and major accidents are taken as higher goals and stricter requirements. We will further strengthen and implement the concept of safe
development throughout the entire process of hub operation and power generation production.

Keywords: hazard identification; hazard source assessment; risk management and control; risk assessment; "six mechanisms"; safety
production; emergency management
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Research on the Implementation Path and Challenges of ""Same Quality and Same Service' for
Rural Tap Water in the Process of Urban Rural Water Supply Integration

ZHENG Peiyu
Linquan County Water Resources Management Institute, Fuyang, Anhui, 236000, China

Abstract: The study focuses on the implementation path and challenges of "same quality and same service" for rural tap water in the
process of urban-rural water supply integration. The problem of "same quality and same service" for rural tap water in the process of
urban-rural water supply integration is the research object in this article. By using literature analysis, field research, and case
comparison methods, the gap and causes of quality, coverage, and management level between rural tap water services and urban tap
water can be systematically explored. The study found that there are many difficulties in rural tap water construction, such as poor
infrastructure, low capital investment, lack of technical talents, and imperfect management system. In response to these problems, the
article proposes five paths to achieve "same quality and same service". The first is to establish a unified urban-rural water supply
planning system to promote the interconnection of water supply infrastructure, and the second is to innovate investment and financing
models to construct diversified funding guarantee mechanisms. The third is to strengthen the technical support for rural water supply
and improve the level of intelligent management. The fourth is to improve the water price subsidy mechanism for urban-rural
integration, balance the relationship between fairness and efficiency. The fifth is to establish a unified regulatory framework for urban
and rural water supply through a sound legal and regulatory system. In addition, the article also deeply analyzes the challenges of
institutional obstacles, uneven resource allocation, and uneven regional development in the implementation process, and provides
tailored, classified, government led, and market operated response strategies. This research achievement has important theoretical
significance and practical value for promoting the equalization of basic public services in urban and rural areas and the implementation
of rural revitalization strategies.

Keywords: integration of urban and rural water supply; rural tap water; same quality and same service; implementation path; challenge
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