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Optimization of Operation Parameters of 660 MW Thermal Power
Plant Units Based on Intelligent Algorithm
Qiao Ting
Dianta Power Plant, National Energy Group, Shenmu, Yulin, Shaanxi 719300
Abstract : This paper presents an optimization method based on intelligent algorithms for the operation of a

660MW thermal power plant unit. An optimization model involving key parameters such as main steam
temperature and pressure, feedwater flow, and fuel flow is established. Genetic algorithm and particle
swarm optimization are employed and improved for solving the optimization problem. The results show
that the optimized parameters significantly enhance the unit's efficiency and economics, reducing fuel
consumption and emissions, thus providing an effective approach for thermal power plant performance
optimization.

Keywords: 660MW thermal power plant unit; operation parameter optimization; intelligent

algorithm; genetic algorithm; particle swarm optimization
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Design and Practice of Intelligent Electrical Equipment Remote Monitoring

and Maintenance System for Industrial Internet
Wu Lihui
Zhenqu Technology (Liuzhou) Co., LTD. Liuzhou, Guangxi 545001

Abstract : Atpresent, with the rapid development of social economy, making the level of industrial informatization
and urbanization continue to improve, China has become the world's largest electrical equipment
producer and consumer under the background of continuous increase in energy demand. However,
the current domestic power grid enterprise informatization degree is low, it is difficult to achieve the
collection, transmission, processing and analysis of massive data, resulting in equipment status
information is not timely acquisition, failure warning function is missing. In view of this, the remote
monitoring and maintenance system of intelligent electrical equipment is studied in this paper. Firstly,
the research background and current situation of intelligent electrical equipment remote monitoring
system are analyzed, the application significance of intelligent electrical equipment remote monitoring
and maintenance system is expounded, and the application optimization strategy is proposed while
providing the optimal design speed, hoping to provide help for the maintenance of intelligent electrical
equipment.

Keywords : industrial internet; intelligent electrical equipment; remote monitoring; remote
maintenance
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The Role and Development Trend of Dc Converter Station in Power System
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Abstract :

Under the background of accelerating industrialization process, renewable energy has been developed

and utilized on a large scale, and the development of transmission system has also moved in the

direction of long—distance and large—capacity. The application of DC transmission technology can

effectively solve the problem of medium and long distance power transmission, which is an important

development trend of the future power system. In view of this research direction, this paper first

summarizes the DC converter station and analyzes its application status in power system, then

expounds the significance of the application of DC converter station in power system, and puts forward

corresponding optimization strategies for existing problems in practical application, and analyzes the

development trend based on the current application status. Hope to contribute to the construction of

DC converter station.
Keywords :

DC converter station; electric power system; development trend
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Transient Stability Analysis and Improvement Methods for Power Systems

Qiu Yuanyuan
Sichuan Provincial Airport Group Co., Ltd. Chengdu, Sichuan 610200

Abstract :

This paper summarizes the basic concepts, influencing factors, and evaluation indicators of power

system transient stability. It explores various analysis methods for transient stability, including time—

domain simulation, direct method, artificial intelligence method, and small signal analysis. Additionally,

improvement methods for transient stability are proposed, such as optimizing scheduling strategies,

applying FACTS devices, optimizing the power system structure, and utilizing artificial intelligence

technology. Finally, the paper analyzes the current status and future trends of transient stability in

China's power systems, pointing out that improving transient stability is a long—term and complex task

requiring collaborative efforts from multiple fronts.

Keywords :
status and prospects

power system; transient stability; analysis method; improvement method; current
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Artificial Intelligence-Based Fault Diagnosis and Prediction in Power Systems

Zhang Xiaolong
Sichuan Provincial Airport Group Co., Ltd. Chengdu, Sichuan 610200

Abstract : This paper systematically studies the theoretical framework of fault diagnosis and prediction in power
systems. Before delving into the algorithms for fault diagnosis and prediction in power systems, this
paper first conducts a detailed analysis of the fault mechanisms in power systems, laying a solid
theoretical foundation for subsequent diagnosis and prediction work. Then, it provides an overview
of artificial intelligence technologies, including the principles of machine learning algorithms, deep
learning network structures, support vector machine theory, and the current development status of
neural networks, which offer technical support for fault diagnosis and prediction. In the study of fault
diagnosis methods, this paper explores fault feature extraction and selection, constructs diagnostic
algorithms based on cluster analysis, association rules, and ensemble learning, and evaluates the
performance of the diagnostic models. In the study of fault prediction methods, this paper classifies
and compares prediction methods, constructs prediction algorithms based on time series analysis,
regression analysis, and hybrid models, and performs verification and optimization of prediction
results.

Keywords : artificial intelligence; fault prediction; machine learning; deep learning; support vector
machines
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Practice and Thinking on the Intelligent Management of Power Supply
Stations in State Grid Units

Cheng Xianping, Chen Chunmei, Zhang Yan
Jingzhou Sanxin Power Supply Service Co., Ltd. Jingzhou, Hubei 434000

Abstract : This discusses the practice of intelligent management of power supply stations in various units of the
State Grid and analyzes its effects, such as improving power supply reliability, enhancing power supply,
strengthening user service experience, and promoting the safe operation of the power grid. At the
same time, it points out the problems encountered in the actual application process such as technology,
management, and investment in funds and cost benefits, and proposes targeted improvement
measures. These measures mainly include technological optimization, management enhancement, and
financial and cost—benefit analysis. The aim is to provide a reference for the further advancement of
intelligent management of power supply stations.

Keywords : state grid units; power station; intelligent management
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Breakthrough and Innovative Practice of Thermal Power Operation
Management in the Spot Electricity Market

Zhang Zongxing, Pang Qiang
Guoneng (Shandong) Comprehensive Energy Service Co., Ltd. Jinan, Shandong 250000

Abstract : This article aims to study the innovative practice of implementing operation and management of
thermal power enterprises in the spot market of Shandong Electric Power, analyze its role in overall
enterprise benefits, market response, risk control, energy conservation and carbon reduction, and
clarify its value in modern management of thermal power enterprises and response to electricity market
reform under the new situation.

Keywords : enterprise operation; efficiency; energy conservation; electricity market reform
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Analysis of Operation Management Measures of Power Plant

Jiang Xiaohong
Jilin Longhua Thermal Power Co., LTD. Changchun Thermal Power Plant No. 1, Changchun, Jilin 130114

Abstract : With the rapid development of electric power industry, the safe and stable operation of electrical
equipment in power plant is of great significance to ensure the reliable power supply of power
system. This paper takes the operation management of electrical equipment in power plant as the
research object, and deeply analyzes the main problems in the operation management of electrical
equipment, including adverse implementation of equipment maintenance system, insufficient allocation
of professional and technical personnel, and inadequate implementation of preventive tests. In view
of these problems, the paper proposes specific measures to optimize the operation management
of electrical equipment: improve the equipment maintenance system and improve the operation
management procedures; strengthen the professional skills training of operation personnel, improve
the fault handling ability; promote the construction of equipment status monitoring system, realize the
predictive maintenance; build the equipment operation file management platform, and strengthen the
level of information management. The research shows that scientific operation management measures
can effectively improve the operation reliability of electrical equipment, and has important practical
guiding significance to ensure the safe and economic operation of power plants.

Keywords : power plant; electrical equipment; operation management; measure analysis
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Analysis of the Current Situation and Problems of Power
Inspection of State Grid Units

Liu Hong, Xiao Yangbo, Zhang Gonghua

Grid Hubei Electric Power Co., Ltd., Qianjiang City Power Supply Company, Guanghua Power Supply Office, Qianjiang, Hubei 433124

Abstract :

With the rapid development of China's economy, the demand for electricity has been increasing year

by year, and the safety stability of power supply have become an important part of the national energy

strategy. As the largest power company in China, State Grid units bear the important responsibility

of ensuring supply. In view of this, this paper first analyzes the current situation of power inspection

of State Grid units, and then proposes corresponding optimization strategies for the obstacles

encountered the current power inspection of State Grid units. It is expected that by enhancing the

publicity and implementation of laws and regulations, improving the management system and

introducing digital, contributions can be made to the optimization of power inspection of State Grid

units.
Keywords :

state grid units; current situation of power inspection; problems in power
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Research on the Integrated Development of Building
Electrical and Intelligent Buildings

Cao Bin
Planning and Architectural Design Research Institute, Jiangsu Wanxiang Construction Engineering Group Co., Ltd. Lianyungang, Jiangsu 222000

Abstract : This article explores the integrated development of building electrical and intelligent buildings, analyzes
the current status and key technologies of their combination, and proposes strategies to promote
integration and looks forward to future development trends. The article points out that intelligent
buildings place higher demands on building electrical systems, pushing them towards intelligent and
efficient development. Through key technologies such as power monitoring, energy management, and
intelligent control systems, intelligent monitoring and management of the building environment can be
achieved, improving energy efficiency, safety, and comfort. The article emphasizes the importance of
policy support, technological innovation, talent cultivation, and interdisciplinary cooperation, and looks
forward to the broad prospects for the integrated development of building electrical and intelligent
buildings, including market demand growth, technological innovation, and improved user experience.

Keywords : building electrical; intelligent buildings; integrated development; key technologies;
development strategy
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Research on Optimization of Spot Trading Model Based
on Electricity Market Rules

Fang Zhanyue, Li Limin, Liu Ganbin, Chang Mingming
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Abstract :

This study delves into the construction and optimization of spot trading models in the electricity

market, progressing from fundamental concepts to the current trading situations in various provinces.

It presents a series of steps for building efficient models, encompassing data analysis, industry case

studies, and the identification of key trading points. Furthermore, it underscores the significance of

introducing ancillary services, adjusting trading modes, establishing professional teams, enhancing

equipment reliability, and optimizing trading strategies. The aim is to provide a framework and

methodology for the continual improvement of spot trading strategies, enabling effective responses to

market challenges and driving local economic advancement.
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spot trading model; trading strategy; optimization method; market dynamics
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Research on the Design and Application of the Whole Life Cycle Management
System of Power Grid Enterprise Equipment

Liu Zhiyuan, Lin Wei, Liu Ying

State Grid Sichuan Power Company Meishan Power Supply Company. Meishan, Sichuan 620000

Abstract :

This paper studies the whole life cycle management system of equipment in power grid enterprises. This

paper analyzes the current situation and needs of equipment management of power grid enterprises,

shows the path and effectiveness of system design and implementation through cases such as Baiyun

Electric, and analyzes the management problems of power distribution equipment and IT equipment

management problems in system application. Finally, it is of great significance to summarize the design

and application of the equipment life cycle management system of power grid enterprises to improve

the management efficiency, reduce the cost and improve the reliability of the equipment.
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automation
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Research on Flexible Peak-Regulating Operation Strategy

Abstract :

and Optimization of Thermal Power Unit
Sun Jianping
Jilin Electric Power Co., LTD. Changchun, Jilin 130000
This paper deeply discusses the flexible peak regulating operation strategy and optimization method of
thermal power units, and analyzes the main problems and challenges in the process of peak regulating
of thermal power units from the key indicators such as peak regulating capacity, climbing speed and
start and stop time. By introducing advanced control algorithms, technological innovation and policies
and regulations, this paper proposes a series of optimization strategies aiming to improve the flexibility
and operation efficiency of thermal power units. The results show that through the comprehensive
application of these strategies, it can significantly improve the peak regulating capacity of thermal
power units, reduce the operation cost, reduce environmental pollution, and provide strong support for

the sustainable development of power system.

Keywords :
method

thermal power unit; flexible peak regulation; operation strategy ;

optimization
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Exploration of Information Technology Integration in the Construction
of Intelligent Power Plant

Yang Baoming

Jilin Electric Power Co., LTD. Changchun Thermal power branch, Changchun, Jilin 130000

Abstract :

The information technology integration in the construction of intelligent power plant is the key to the

intelligent transformation of the power industry. This paper discusses the integration of information

technology in the construction of intelligent power plant. Through machine interconnection, software

and big data analysis, the intelligent power plant has realized the improvement of production efficiency

and stability, and formed the intelligent power generation operation control management mode with

self-learning, self-adaptation and self—capabilities. This paper also analyzes the application of

information technology integration at all levels of intelligent power plants (such as intelligent perception

layer, intelligent control layer, intelligent control layer), as well as its role in improving production

efficiency, optimizing resource allocation, and ensuring safe production. The information technology

integration of smart power plants not only promotes the innovative development of the power industry,

but also provides strong support for the construction of a clean, low—carbon and efficient energy

system.
intelligent power plant;
data

Keywords :

information technology integration;

Internet of Things; big
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Exploration of Power Inspection Scheme Based on Unmanned
Aerial Vehicle Remote Sensing Technology
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Abstract :

The implementation of power inspection work is related to the stability of power supply and has a

crucial impact on social and economic development. To carry out power inspection work, a scientific

and reasonable inspection plan should be formulated to ensure the scientificity and rationality of the

power inspection plan, providing important reference and guidance for the efficient and high—quality

development of power inspection work. In the research on the formulation of power inspection plans,

this article focuses on the effective application of unmanned aerial vehicle remote sensing technology,

innovates and optimizes traditional power inspection work modes and methods, fully utilizes the

advantages of unmanned aerial vehicle remote sensing technology, and improves the effectiveness of

power inspection work.
Keywords :
inspection

unmanned aerial vehicle remote sensing technology; power inspection plan; smart
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Brief Introduction and Application of Plane Flat Crystal Detection Technology
for Flatness of Safety Valve Sealing Surface

Zheng Weijing, Liang Chao, Li Weiming
China Nuclear Power Operation Co., Ltd. Shenzhen, Guangdong 518000
Abstract : This paper introduces the steps, principles, advantages and precautions of the plane flat crystal
detection technology for the flatness of safety valve sealing surface, and expounds its application
and effect. It shows that this technology is a suitable technology for the flatness detection of safety
valve sealing surface, and gives suggestions on the application of the technology in the maintenance
of safety valves, so as to achieve good sealing of safety valves and ensure the safe and stable
operation of the system.
Keywords : plane flat crystal; interference fringes; safety valve; flatness
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Application of Electronic and Electrical Technology in Electrical Automation

Deng Xiangbo

Songzi Animal Husbandry and Veterinary Service Center, Songzi, Hubei 434200

Abstract :

Electronic and electrical technology occupies a key position in the field of electrical automation, and

is the basis of realizing intelligent control and efficient energy conversion. With the help of electronic

and electrical technology, electrical automation equipment can flexibly respond to complex process

needs and monitor automation control details in real time. This paper introduces the characteristics of

electronic and electrical technology, analyzes its application value in electrical automation, and puts

forward specific application strategies such as optimizing circuit design technology, sensor integration

technology, fault diagnosis technology, frequency conversion technology and speed regulation

technology, etc., aiming to promote the intelligent development of modern industrial control system.

Keywords :

electronic and electrical engineering; electrical automation; technology application
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Development of Digital Fault Diagnosis Model and Application Software

Abstract :

Keywords :

for 500kV Line Protection Secondary Circuit

Wang Xinyue, Zhang Pengwang, Kong Lingbin
China Southern Power Grid Co.,L TD. Ultra-high voltage transmission company Dali Bureau, Dali, Yunnan 671000
At present, the secondary circuit of line protection is complex, and it is necessary to jointly view the
circuit information with relevant circuit breaker protection drawings. When comparing multiple design
drawings to view the circuit information, it is not clear and intuitive, and it is not easy to identify the
circuit diagram.At the same time, the location of the fault point of the line protection device requires
high professional skills from secondary personnel, which seriously restricts the search and analysis
time of the secondary circuit fault of the line protection device.Therefore, in response to the above
issues, a digital fault diagnosis model and multi platform application software for the secondary circuit
of 500KV line protection have been designed.By using this software, the secondary circuit information
of line protection can be visually displayed, assisting in on—site troubleshooting and maintenance
personnel training.The final test results show that after using the fault breaking auxiliary positioning
software, compared with traditional visual inspection of faults, the troubleshooting time will be reduced
by 50%, and the accuracy of fault localization will be improved by 40%.This indicates that with the
assistance of this software, the fault location of line protection will be faster, more targeted, and have
higher practical application value.
500kV line protection; digitize; fault location; application software
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Analysis of Smart Grid Technology in Power Distribution Network

Wu Zhengrong
Kaili Power Supply Bureau of Guizhou Power Grid Co., LTD. Kaili, Guizhou 556000

Abstract :

This paper deeply discusses the application of smart grid technology in power distribution network, and

analyzes the advantages of smart grid technology, the current status of power distribution network

and the future development strategy of smart grid technology. Smart grid technology, with its high

efficiency, reliability and sustainability, has brought significant improvement and promotion to the power

distribution network, and injected new impetus into the high—quality development of the power industry.
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sustainable development

smart grid technology; power distribution network; high efficiency; reliability;
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Energy Saving Optimization Strategy for Centralized Control Operation
of Millions of Thermal Power Units

Guo Ritu
China Resources Power (Hezhou) Co., LTD. Hezhou, Guangxi 542899

Abstract :

With the acceleration of social development and domestic industrialization, the demand for electricity

continues to increase, and the scale of the power industry is getting larger and larger under this

background. As the main component of China's power generation system, thermal power plants

need to consume a lot of coal every year, and the rising price of coal causes the increase of power

generation cost. Therefore, it is very important to do a good job of energy saving and consumption

reduction in millions of thermal power plants. In this paper, by analyzing the characteristics of

centralized control operation of millions of thermal power units, the problems existing in the operation

process are summarized, and the energy—saving optimization strategy of centralized control operation

is given according to the actual situation, which can significantly reduce the power generation cost

and improve the economic benefit of thermal power plants. At the same time, it can also implement

sustainable development strategies and provide reference for similar studies.

Keywords :

million units; thermal power; centralized control operation; energy saving optimization
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Performance Evaluation of Low-Nitrogen Combustion Technology for
Thermal Power Generation Boilers

Wang Shangguo

State Power Investment Group Guizhou Jinyuan Suiyang Industry Co., LTD. Suiyang, Guizhou 563300

Abstract :

Low-nitrogen combustion technology is employed in thermal power generation boilers to reduce

nitrogen oxide (NOx) emissions, enhance combustion efficiency, and balance boiler stability and

economy. This paper evaluates the performance of low—nitrogen combustion technology in five

aspects: combustion efficiency, NOx emission concentration, boiler stability, economy, and technical

adaptability. By adopting strategies such as the secondary air vertical staging high—level burnout air

system and optimized design of secondary air nozzles in the main burner area, improved combustion

efficiency and significant reduction in NOx emissions are achieved. Simultaneously, boiler stability

is ensured, economic benefits are notable, and the technology demonstrates good adaptability to

different coal types and boiler configurations.

Keywords :
efficiency

low-nitrogen combustion technology; thermal power generation boiler; combustion
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Research on Fault Detection Methods of Relay Protection Devices

Gao Xin
Zhunneng Group Power Supply Company, Ordos, Inner Mongolia 010300

Abstract :

Under the background of expanding scale and complex structure of modern power system, the

stability and security of power supply are facing unprecedented challenges. In this paper, the fault

detection technology of relay protection device is deeply discussed. The relay protection device has

the characteristics of reliability and selectivity. The necessity of fault detection is analyzed, the existing

problems are discussed, and the corresponding strategies are put forward. The purpose is to improve

the fault detection accuracy and efficiency of the relay protection device, ensure the safe and reliable

operation of the power system, and promote the development of the power industry.

Keywords :

relay protection; device; fault detection
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Research on Technological Innovation and Development Strategies
in New Energy Production Management

Ma Wanjun
Guizhou Jinyuan Shaanxi New Energy Company, Xi'an, Shaanxi 710000

Abstract : With the acceleration of global energy transformation, the new energy industry is booming. This paper
conducts in—depth research on the strategic development of new energy production management
technology innovation. Firstly, the challenges and opportunities faced by the new energy field are
analyzed; secondly, the crucial role of technological innovation in improving production efficiency,
reducing costs, and enhancing sustainability is explained; finally, specific case analysis is conducted
to provide targeted development strategies, with the aim of providing theoretical support and practical
guidance for the sustainable development of the new energy industry.

Keywords : new energy; production management; technological innovation; development strategy

515

FERIRABIRF RS PSRBT H R A 5T, JF AR B ae S RS T AR T aBIR AP B, 54
AREHT MR JRIRA OB 1o AT H R TN REIR A P 47 BB QIR AR SR TR AT, DDA BT BB ML PT ReBe A R i
P— Lo 4 JHEE T 5

—. MEEREFEENER

(—) FREEM

HRBIR A7 X TS B R A R A OB MR SR DUK P AE
REARI B, TRt 20 S UM R SO R 5O T &
MRV RZIN T, XFRZEREER A% T AAFETT
RSN RS EAER T 2CEEMIER, HAH MRS
AW TRR SAIH, AT T s8R e ot A7 iy
i, SRR, FPHURASCREARERERIN, TOEREE
e IR AT R AT R AT e e, A e pR
7 A ERE S ISR o

(=) EREFM

HTREI A PR BT AC T T TR W R e RUBE R A
SRR BT R A, AN RIS R IR 2 RS, AR
SR RCAFISZ I . KIAREEIR A Lt 2 — P Tois Be ik

HTT, R B B ek HL RE ke S AR IR RE I, AR 422k
RORASE EFILRY ISR, BTREI T BAT RO SRSEA L ML 15T
RETCN T RISk et g — DR, TR R AR
SR, GLRBEAT ROt R S AR IR AE 7 25 SRR R 165
ST INGREE— AR ESTS

(=) REMEX

HTRENUTF MY BE R R E M TSR A KX AR
DR TR, L, TREZEE 29U, 18
St NIk s e e, T HLE L2 5. it
G0 LR SRR N SR P 1 P R L DA S AR R
Z . TR B R st i 04 rh 2Bk AOsss, tulmlkE
THFE T AR BTG, (A HTRBIE DT B MO, Zadi il Br sk
71, BEBTRESISETT AT R IR PR I AEHiA SEE B BT
EEIRTIN, BT T Y R BT SR 5 Rk B R T R AR BRI H IR
St

WA HHE (1982.09-) , %, Wik, #AERGEA, A#, TRF, FEFm: HFe=EE.

2024.5 | 071



FEARFAZT | TECHNOLOGY RESEARCH

(PO BERakEEaE

HREIR A X BURFBCR SR A B ik . AR
X TFHREIRAE = ORI A AR T R R, AT A R
AN BETT 585 1. Bl 55 LRSI AE B A M s T 2835 He
71, FFEEEEINSE . s BN ECR IR I b A B
JEFIZIAFERT, FHE SRR BUFBOREIE ST, HEK
RIS R RN, BSR4
SRACEEARA, Aol 3 A B SR R R ORI AR A SR Bk
ZHORIHFRE, BRETRT MR Rt 2 BB R A

—. MR EEREACIFNER

(—) BRRE=HE

FORGIHOETREIR A A7 A B R ERAE, LA
o AL PR M PR DIRFHRBYGIR it ], e fesdosnT
TR T Ot A 3 RS, SN Se R R AR A
RS, ORR SR TR R 2 e LU e 2R 7
R HILFIN, B oA B BT T B — T
o WU AR, ke AR, W EREHIR 2R
REIR AT FEH AR A 7 AR IR REIE™ i R AT T A%
Se T, AR HR R AR

(Z) IEErmERN

HORGIHRA R A R eI S0 i alfRE
BORTE, AU A B A . HT B AP AR
Bt AR SR, ARREROAR N REAR AT s X — i, 98
TR F BB AP AR AL B T 25, AT 77 RE ISR P 2
S, AN, HARGIHEERIR IR R, AaER, WIS
BT HUHT eI AHT AR REYEIR I RS i UL T R BE
R 7 LR AR T E I MR BT o X S AIHT= AT UG Y 2
TR, S AT R SE g T

(Z) (BTSSR AR

BOARGIHOS TOERERT RS L P R i R BAT B2 &
B YRR, AR R G0 H i AR T
REAI R AR A BRI AR SR 5B AR BORAT A 5T
BRI e BT IIEL AR St R REAE o5 BRI 0% SRR IR 2
FEcE . RIS T i e A RV R BT AR IS AR B BB R B IRt
WASEANZTCCREN, A F TR RSB IO, FE(RRE
VRBER RS, AT A G0 A2 PR R R B IR SRR IR AR

(P9) REXTEFREE Rk

BORBTET T AH RE R A ™ X TR BE 5 He 5 AR SR EA
2RI THIE I o TF AN T R R AL P B ET TR s e T
B SRR RIS . DU A R, A R I
SR b s o O SN S = OV EE B AU 1P NS ei5h ety Va5 )
PREUPRE KL AR 7= T2 T RN B (O SR B ARSI
BEFIIN, KRR G i =02 BT ARG HT i — N R T
[ o JE I FE T RE YR AR 7™ SIS U 1A AL A D Pt B R
B, FERA AR, BB

072 | ELECTRIC POWER TECHNOLOGY AND SAFETY MANAGEMENT

=. ¥FreRETEEDRA I IGAYE =

(—) BRHALRATE

HREEEAR TS SIT R E A e s, T arE N
FRBIE IO X — U B AT A R B TRt A Jee I 5
A, AR, Bl R, MELURSZ o B AR
DR, SUEEIN, B ERBUR . i, o
AN R B 4 R AR T AN BB A ST B T HORBIT A, i edioA
BIEFRETT R, X BRSNS (el A 5 R J SR 205 5 A R U
PNV 9T ORI —RERR, Al SRR P Rl B A AR T
KRETRLTE SCHE . HEANBURB AZ S8 A ET GBI ARIT S RIT & )
By, AT AR BCRETE, LIS IR A 7
TR P

(=) AA5EHR

HRBUHORBIH X T W AL T s R, HoR =R
RS, TREMATEAR T Ho2, 2 ETRE T sERaR 1 A A
JE RGBT TR R S e, A T
LA R, e S R B T i B SRR R R TT T
BA NSl R R, (AR IR A I 5 A
BB TR . 53— T7 BT AR IR USRI E I 5 A A
%2, MMENS | SR A B 3 se Rl AT iz X
TARGIEE . SRR, ERAARAI GG E, T M
XA JGEE, ROAZINAH REIRAUR A B35 . I, T
BB s i . WA ARSI, IS alinsg
A, UBFREZ AR WAL .

(=) BREHGERFTE

TR BB QI R R W AR 4, =B S TR SR
BIHFG Rk X B T R, oAl
BRI AR, — Iy RS me . RHUEHI T8 R i ol 52
PR, AL WALR o 53 —J7 T L AR S i S M
ANEY], AREICBEACHG T RN e AN R R 2l
FRERTETE, EEER, BRI ETEEE, IR
FHALPH o

(M) FRFERRPRT

HRBURHORBIET X 1R AR D S et , (2RI
BB B T AR AT ARG — B AL 3 AR A3 i M R L
RORTEES, R SRR AL AR A ET
HORRIIF AR, T 20 7 A= B EEE . HibmE, b
THEIT R PIE I ER R, ER S A, XK
AMVIEAT RGO TINERATR LR A, Al
THRRA RN, BB HIELR, PRI AR, %
HHARQHT ORI T AR . BUEIINERATR RS, TR
ik, OB AR

(H) HANETRES

FRBUETITIANE AR TER, BORGIFIBURIMEZ 0. Hiae
P AT LRI R G R B Bk 2 e M 4 R
TR DGR GRIE . FCUETRE IR S O S B 2 BURF



FMUSZNEER, AV BRI S 2 5™ s IR KB sh FF g i ]
s T . SULFEIN, BreBd A TR SE AN 2
CAR FHARR Sk . T se L], Zds
BRI S AR BURF AN I 23 T T, ST e
PRI R . AN R s I st AT THE, )
B IMARGESoR, AT Sl AR .

M. #HeeREEEPRNLRER

(=) MABEAAZEZA

FEFTREIRAE P AT BT, R P AR AL 55, ik
IEHTREIRECARB AN, SR RO BIRAE ST B AT LU 3
PR SRR IR T ORI B AN AR A 3
Ao RHAMIR R 2 e BARCHTEAE L, R BARRT A AE
A EE, IR SN WSS (EEEEARE]
Hio MBI A AR SL L WUHT RE IR SR QT B B Hli A L T fé
KRR AR S KT LS R, R
SR REAR G SR ARG AR

(=) m3BAT 55

FEFTREIR AR HE D, HIET BB IR A A S 7R T A
o S (St N Gl R R R e s N B = a0 £ R N R
FERIE e BN 5 A A L RIS A A B TR BN, BB
Froel NA SRR R . BN TTHRS , T LUl 3252257
. RIS A RGE R, KO E R, BB
BEURAUER L A BB, o e i AR LT BRI JF HLA
LA VR RZIE B N ER BRI LR TR, R R4 2 LA
HKFELARATETRE ST o i e Ml mT B s B R 2 R el 5 s
SJE, AR TSNSy, TR IR I 245 5 5L0R
WRRYSEI B, Za A B AT B IR U R S A R TEAN T
R s

(=) EEEARCUHEER

S A AT REIR B QT IR A, SR RHATT R e L ok
o W R, BUREANIGET REIRBOACHT 5| S AN 1
HER AR A A ERLEI 2 ke fdall, SRR RO B BT
e BURATE S 2 R AR BT B AL U AR S 34 =

243t

kgl R R B AR SR AAN G AR AT
DA BB A i, e BERT R AT LA i 73 A (1397 6 i 2 ]
THREAQTHT B0 AT A B AR VARG W IR AN
K REIRSAAHT - B RIS, i IR G5 ACH LA RE
J1o BARTE, BUR AT LA s A IR H A RR B AN
AR BRI KRN TR AT, FEEFTReI & Fa L SH]
EWNGOEs N RNT 8

(M) MoEEFIR= R

AT R B A B AR T o A T RE IR A B A
BBt — T3 TR [ A PR MV I JR AR B R L S A 5 <L
WETAE, A IR P BEE A S5 77 T Ses gk L
AR RUER A R e R R BB B, AT
ORI R REIUA FRBARQU TR o 53 — T3 TATBUR RO 1A ™
BURBAT BT I R HEAm s sl Bk VI L $
X AL M IR B AR . ARG RS . e
Wik, ARERE ISR R AL A A, TR AR IR A FA
ABIHAIE AT RIS, (bR eI L R St P AN 2 T
i S

(H) EHAns

FEREHTRBIRTT LS, HEAREOR QA . BUM BRI HT AR
P, B IR T I A G S NI AL . BT
T I g T REEU™ M A S LRI ISR AL Ti7370 AR 5 | ST ™
AR s TR N U R S S M e /T eI ™ S N ST AL
VISR T 50 0o AU T g ST BB IS ML A iR e
el e F AR B HE i AT

h. &iE

B AN G SV B DE s N U Y- L i T | 4
R R R IS INEARB AN, BN 7, e
BARGIH AR, SRR LRI LA S35 L, sl
FETHETRBI AL P AT, HEBIET AR MR R . FES R
RIS IR TR R S, AT sl s (s
EEVNI P&

%, GSARIFRESESNIA G ST BT [ D] JofHE TR, 2023,

[21FEIE. REHREIEE R A KU AP B SRIESS [ D], SIS, 2022,
[BIARSE. X ARIHTREIRIAE RS I B S A B R R UUEAE [ D). FathRillkey:, 2022,

[413Kk. TAVEIRR 5T ZC AR REIR M AR emss [D ]
[SIBE. YL A TREIS A= il B BRI GS [ D). 2B AS:, 2020.
(6] FRAKHL. HREVIZ S GBS HARGIEATS [ 1], PEIZE TR, 2020, (08):63-64.

WIERAE, 2022,

[TVBKTEHE, BRzfl. Braels EEORGE et (1], RHEUENERRE, 2018,14(05):393-400.
[BIXBXLA:, FREN. BrREWIC AN LT~ R RS [T ], AHLETLME, 2023, (20):87-89.D01:10.19476/].cnki.issn1674-957x.2023.20.040.
(917 R, . HrREIRA A b RO S SRR T aT [ 7], IHRIAZE, 2023, (22):138-140.

[1015KAKH.  HAEIIZ F B S HAGIHRST (1], ENRFE TR, 2020,(08):63-64.

2024.5|073



FEARFAZT | TECHNOLOGY RESEARCH

A DY » \ Y N »
BRI A e L FEL I B M A e S P R st i
=EX", §°
1AL B SEEFe, b= 100044
2. FEREItREERABRATRIEESR, KiE 300140
i E  [EESBRERRESEA. ERCARAR, MRBESIEENHERERETHERESNER, ANNMBTEER
SR R AR R FE TR R R (6 kR SE R SRE SN I R R RIRIREIE, B SBERRNEME, Rt —EEEERRFREN
HIRBEAITRY, WHBRESEEMBRESERNAELIBEMSIMNBIERTILA R, HHIEEMERES, SSM|
M “HREE” B REE” NRT, RETHRRESESNHERE, REESERENS . SIHNBESR. B8
FHEMIRESTRE,

X @ i3 :  SkER(ES; EREtkmER; BESH

Design of Intelligent Analysis Software for Intelligent Power Screen
Monitoring Data of Railway Signal
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2.China Railway Beijing Bureau Group Co., LTD. Tianjin Electricity Section, Tianjin 300140

Abstract : With the development of railway transportation towards the direction of high—speed and heavy—
load, higher and higher requirements are put forward for the power supply quality of railway signal
equipment. This paper introduces the data of external power grid and each power supply module by
collecting circuit board and voltage and current sensor, including voltage and current and phase. A set
of intelligent data analysis software of intelligent power screen monitoring data is designed to compare
and analyze the historical data and real-time data of each module of railway signal intelligent power
screen, and give the equipment warning information, so as to realize the change from "fault repair"
to "state repair". The power supply quality of railway signal equipment is improved, and the software
has the functions of intelligent monitoring and analysis, real-time data query, information storage and
alarm.

Keywords : railway signal; intelligent power supply screen; data analysis
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Discussion on the Application of Power Electronics
Technology in Electrical Engineering

Yang Lei
State Power Investment Group Guizhou Jinyuan V\/iimng Energy Co., LTD. Weining, Guizhou 553100
Abstract : With the development of technology, power electronics technology has become the core of the field of
electrical engineering, playing a key role in improving system efficiency, reliability, and intelligence. This
article aims to explore in depth the various applications of power electronics technology in electrical
engineering and the benefits it brings, including variable frequency speed regulation technology, static
var compensator (SVC), active power filter (APF), and high—voltage direct current transmission
(HVDC). This article provides a detailed introduction to the basic principles and main components of
power electronics technology, followed by an analysis of its specific applications in improving power
quality, integrating new energy, and energy conservation and emission reduction. The article will also
explore how power electronics technology can optimize electrical engineering design, improve energy
efficiency, and promote sustainable development. Finally, this article summarizes the importance of
power electronics technology in electrical engineering and provides prospects for future research.
Keywords : power electronic technology; electrical engineering; variable frequency speed regulation
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Application and Improvement of Intelligent Technology in Nuclear Power
Lifting and Hoisting Equipment
Li Liuwei
Shanghai Guohe Machinery Co., Ltd. Shanghai 200030

Abstract : Nuclear power lifting equipment plays a critical role in the construction and operation of nuclear power
projects, and its safety, stability, and operational efficiency directly affect the smooth progress of
nuclear power projects. The introduction of intelligent technology provides new solutions for improving
equipment performance and optimizing operation processes. Therefore, exploring the application
and improvement strategies of intelligent technology in nuclear power lifting equipment is of great
significance. This article aims to explore in depth the specific application of intelligent technology in
nuclear power lifting equipment, analyze improvement strategies, and provide useful references for
relevant enterprises and institutions to promote the development and application of intelligent equipment
in nuclear power engineering.

Keywords : nuclear power; lifting and hoisting equipment; intelligent technology; application;
improvement measures
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FEM, FH, |G, ER

PR TR TR F e, EJI| &L 614000

ANEHENAT STMI2FHEFIBRMENFEREERALRGFHOMNA, EREME, ASHEHRT NEFIA Simulink

EERKITER, FREAEMRBERIERRITREELACIESKE, W, ANEHRITT MfFIZESTM32
CubeMX Hii#1T GPIO SIMEE, LARMNATE KEILFRHHITIERES TH, RESTIMRAKNITINEE, HITEHRISE
BARRAT BREIANAE MATLABIEA TS STM32 #TARMRE, WAIEE GPIO SIFIRIhAEEI{LISEEL LED =
Kighl, EmAEEXMBEaALZA{NBSRHEEREZL.

STM32; #k#Ts MATLAB; Simulink;s BEzhfCE3&RE

Water Lamp Developed for STM 32 based on MATLAB

Wang Xiuting, Li Zicheng, Li Bin, Jia Meilin, Huang Gang

School of Engineering and Technology, Chengdu University of Technology, Leshan, Sichuan 614000

Abstract :

This paper first introduces the basic features of the STM32 microcontroller and its applications in

embedded systems. Based on this, the paper describes how to build a running light model using

Simulink and convert the design model into C code through an automatic code generation tool.

Additionally, the paper discusses how to configure GPIO pins in STM32 CubeMX and how to compile

and download the project in the KEIL environment to ultimately achieve the running light function.

Through the experimental exploration, we gain an in—depth understanding of how to interact with
STM32 effectively under the MATLAB platform, how to set the functional mode of the GPIO pins to
control the on and off of the LEDs, and thus experience the unique charm and convenience of this

cross—platform development approach.
Keywords :

STM32; running light; MATLAB; Simulink; automatic code generation
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Common Faults and Maintenance Strategies of Professional
Actuators of Thermal Power Plant
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Abstract :

As the main production unit of the country, the safe and stable operation of the thermal power plant is

related to the healthy development of the national electric power industry. On this basis, the common

faults of electric, pneumatic and hydraulic actuators are analyzed, and the causes are analyzed,

and a new method based on sensor technology and intelligent diagnosis technology is proposed. At

the same time, this paper gives a series of prevention and maintenance strategies, including regular

maintenance planning, state—based monitoring and prediction of maintenance technology, and study

the technology and methods of fault repair, expounds the key points of maintenance tools and spare

parts management, aiming to provide a comprehensive theoretical and practical reference for the

stable operation and efficient maintenance of thermal power plant thermal control actuators.

Keywords :
strategy

thermal power plant; thermal control specialty; actuator; fault analysis; maintenance
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Research on Wind Load Calculation Method
of Transmission Line Branch Tower

Li Guangsheng, Liu Zhizhong, Wang Yuan
Hubei Electric Power Planning and Design Institute Co., Ltd. Wuhan, Hubei 430040
Abstract : The wind load calculation method of transmission line branch tower based on vector decomposition is
studied. The conventional wind load calculation formula of Angle tower is derived, and the simplified
treatment methods of 90 degree wind load and 45 degree wind load are analyzed.Based on the
actual Angle between wind direction and line Angle, the calculation formula of the wind load of the
branch tower is derived.Through the decomposition of the wind load vector, the wind load in the local
coordinate system is transformed into the global coordinate system, and the component force of the
wind load in the direction perpendicular to the crossarm and the direction parallel to the crossarm is
obtained.The difference between the conventional method and the method in this paper is analyzed,
and it is proved that the 45 degree wind load has a more adverse effect on the branch tower. Finally,
some suggestions for calculating the wind load of the branch tower in the project are given.
Keywords : branch tower; wind load; angle-wind; angle-line
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Research on the Fault Diagnosis and Prediction Method of Electrical
Equipment Based on Deep Learning

Zhao Junnian, Hu Yu
State Grid Jiangxi Electric Power Co., LTD. Nanchang Xinjian District Power Supply Branch, Nanchang, Jiangxi 331000

Abstract : With the widespread application of electrical equipment in modern industries, ensuring operational
safety and reliability has become a critical concern. Traditional fault diagnosis methods are limited in
feature extraction capacity and diagnostic accuracy, making them inadequate for complex systems.
This paper systematically investigates fault diagnosis and prediction methods for electrical equipment
based on deep learning techniques. Firstly, it reviews the current state of fault diagnosis in electrical
equipment and recent advances in deep learning. Then, the advantages of deep learning in feature
extraction and data modeling are analyzed, and suitable neural network models and improvement
strategies for electrical equipment are explored. Subsequently, a comprehensive framework for fault
diagnosis and prediction is developed, and experiments are conducted to validate the performance
of deep learning models. Finally, the findings are summarized, and future research directions are
discussed. Experimental results demonstrate that deep learning—based methods significantly enhance
diagnostic accuracy and predictive capabilities, providing robust technical support for the operation
and maintenance of electrical equipment."™

Keywords : electrical equipment; deep learning; fault diagnosis; fault prediction; neural networks;
data modeling
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Research on the Safety Control of Electric Power System and
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Abstract :

With the continuous development of the global economy and the continuous growth of the population,

the demand for electricity shows a steady upward trend. In this context, the power system and its

automation technology play an important role in ensuring the stability and security of the power supply.

This paper deeply discusses the security control and automation technology of the power system, and

comprehensively analyzes the current various security risks, such as equipment aging, network attack,

human operation error, etc. In view of these risks, the implementation of these strategies in this paper

can effectively improve the safety performance of the power system, ensure the stability and reliability

of the power supply, and provide a strong guarantee for the sustainable development of the society.
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Study on the Safety Management Measures for the Scaffolding Operation
in the Maintenance of Nuclear Power Plant
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Abstract :

During the operation of nuclear power plant, maintenance work is very important, and scaffolding,

as the main platform of maintenance operation, its safety management is directly related to the safe

operation of nuclear power plant. This paper discusses the safety management measures of nuclear

power plant maintenance scaffolding operation in detail, analyzes the common safety problems

existing in the current scaffolding operation, and puts forward targeted preventive measures. Through

the in—depth discussion of scaffolding erection and dismantling, material quality, acceptance link, use

process and operation site management, it aims to improve the safety management level of scaffolding

operation of nuclear power plant and ensure the safe operation of nuclear power plant.

Keywords :

nuclear power plant; maintenance of scaffolding; safety management
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Research on the Construction of Power Security Management System of State

Abstract :

Keywords :

Grid under the Background of Smart Grid

Zhang Londfei
State Grid Qinghai Electric Power Company, Hainan Power Supply Company, Hainan Prefecture, Qinghai 813300
With the rapid development of smart grid technology, the power safety management system of
State Grid is facing new challenges and opportunities. With its automation, informatization and
interactive characteristics, smart grid has greatly improved the operation efficiency and reliability of
the power system, but at the same time, it has also put forward higher requirements for power safety
management. This paper deeply discusses the importance of power security management of State
Grid in the context of smart grid, analyzes the impact of smart grid on power safety management of
State Grid, and proposes the path of building a power security management system of State Grid in
the context of smart grid. By strengthening the construction of intelligent monitoring and early warning
mechanism, promoting the intelligent transformation and upgrading of power facilities, improving the
power safety management system and standards, and strengthening the power safety training and
cultural construction, it aims to provide strong support for the power safety management of the State
Grid and ensure the safe and stable operation of the power system.
smart grid; state grid; power safety management; monitoring and early warning;
intelligent transformation
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Reliability and Safety Analysis in High-Voltage Distribution Network Planning

Hao Liang

State Grid Jibei Electric Power Co., LTD. Qinhuangdao Power Supply Company, Qinhuangdao, Hebei 066000

Abstract :

The reliability and safety analysis in the high—voltage distribution network planning is crucial, because

they are directly related to the stable operation of the power system and the quality of the power

supply of the users. Safety and reliability analysis can help planners identify and assess potential risks

and weaknesses. In view of this paper, it first analyzes the foundation of high—voltage distribution

network planning, then expounds the significance of improving reliability and security in distribution

network planning, and puts forward the corresponding optimization strategy for the current difficulties

in the improvement of stability and security. Through the implementation of regular maintenance plan

and the use of artificial intelligence technology, it is expected to provide assistance for the stable and

safe operation of the distribution network.
Keywords :

high-voltage distribution network; reliability; security
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Application and Optimization Strategy of the Nuclear Safety Management
System in the Operation of Nuclear Facilities

Yuan Zhanfeng

Yangjiang Nuclear Power Co., LTD. Yangjiang, Guangdong 529500

Abstract :

Nuclear facilities play an important role in electric power, medical care and scientific research, but their

operational risks cannot be ignored. Only when nuclear equipment operators apply the nuclear safety

management system to the operation of nuclear facilities can they ensure the safe operation of nuclear

facilities in actual work. Based on this premise, this paper aims to explore the specific application of

the nuclear safety management system in the operation process of nuclear facilities, and put forward

relevant optimization strategies. It is expected that with the help of such comprehensive training and

knowledge management strategies, the quality and efficiency of nuclear facility safety management

can be significantly improved, and the possible safety risks can be minimized on the premise of

ensuring the long—term steady development of the nuclear energy industry.

Keywords :

nuclear safety management system; nuclear facility operation; division of responsibility

and power; safety assessment and monitoring; training and knowledge management
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Power Plant Low Voltage Electrical Power Supply and Distribution and
Equipment Safety Low-Voltage Electrical Research

Huang Junlong

State Power Investment Group Guizhou Jinyuan Weining Energy Co., LTD. Weining, Guizhou 553100

Abstract :

This paper aims at the problems of low—-voltage electrical power supply and distribution and equipment

safety in power plants, and discusses the basic principles of low—voltage electrical system, equipment

selection, safety protection measures, etc., to improve the safety performance of low—voltage electrical

system in power plants, and provide reference for the development of China's power industry.
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