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Research on the Innovation Mode of Photovoltaic Power Station Operation

Abstract :

and Maintenance Management Based on Big Data

Fang Wei, Wang Xuan*
China Power Investment Yangtze River Ecological Energy Co., LTD. Wuhan, Hubei 430000
With the growing global demand for clean energy, as an important part of renewable energy, the
importance of photovoltaic power station operation and maintenance management is becoming
increasingly prominent. This paper puts forward an innovative mode of operation and maintenance
management of photovoltaic power stations based on big data. This mode uses advanced technologies
such as the Internet of Things, big data, and artificial intelligence, combined with uav inspection, sensor
network and remote monitoring, to realize the comprehensive intelligent management, operation
and maintenance of photovoltaic power stations. This model can significantly improve the operating
efficiency of the power station, reduce maintenance costs, extend equipment life, and optimize the
generation benefits of the power station. This paper also discusses the practical application and future
development trend of this mode in the operation and maintenance management of photovoltaic power
stations, which provides a valuable reference for the safety production management of new energy
(photovoltaic and wind power) projects and the project management of household photovoltaic

construction.
Keywords :

big data; photovoltaic power station; operation and maintenance management
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Research on the Operation Risk Assessment and Management Strategy
of Nuclear Power Plant

Wen Peng , Sun Zhiyong

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

Abstract :

Nowadays, with the increasing global energy demand, nuclear energy, as a clean and efficient form of

energy, has been widely used in the world. However, there are some risks to the operation of nuclear

power plants. Due to its potential, complexity, seriousness and long—term nature, in order to ensure the

safe operation of nuclear power plants, relevant personnel must make a comprehensive assessment of

their operation risks and adopt effective management strategies for them. This paper first summarizes

the connotation and characteristics of nuclear power plant operation risk, and then introduces the

common methods of nuclear power plant operation risk assessment, including fault tree analysis, event

tree analysis, failure mode and impact analysis, and probability safety analysis. Then the article also

makes an in—depth analysis of the risk factors of nuclear power plant operation, and also puts forward

corresponding countermeasures according to different risk factors, hoping to provide useful reference

for the safe operation of nuclear power plants.

Keywords :

nuclear power plant; operational risk; risk assessment; risk management
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Discussion and Analysis of UPS Capacitor Life

He Shaowen
Qinghai Air Traffic Control Branch of Civil Aviation, Xining, Qinghai 810000

Abstract :

In modern power system, UPS is the key equipment to ensure power continuity, and capacitor is its

important component. With the improvement of power stability requirements, the problem of UPS

capacitor life is prominent. This study focuses on this. Through the analysis of practical cases (such as

UPS in air traffic control building), this paper discusses the environmental temperature, working voltage

and other factors that affect the life of capacitors, compares the performance of different types of

capacitors, and studies the influence of maintenance measures (regular replacement, environmental

maintenance, etc.) on life, as well as capacitor selection and system monitoring and early warning

mechanism. The results show that reasonable measures can prolong the service life and ensure the

stability of the system. This research is of great significance to improve the reliability of UPS and meet

the power demand.
Keywords :

UPS capacitor; life span; influencing factors; maintain
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Risk Analysis and Control Strategy Research in Thermal
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Abstract :

This article first analyzes the characteristics of risk management in thermal power engineering, and

then elaborates on the risk factors in each stage from project decision—making, bidding, construction

to completion acceptance, including risks such as market fluctuations, bidding violations, construction

safety and quality. Subsequently, it proposes comprehensive and targeted risk control strategies,

covering risk early warning, strengthening of the entire process management, technological and

management innovation, and improvement of personnel quality. The aim is to provide a systematic

theoretical basis and practical guidance for risk management and control in thermal power engineering

management, to improve the risk response level of thermal power engineering management, and to

ensure the smooth progress and sustainable development of the project.

Keywords :

thermal power engineering; engineering management; risk analysis; risk control
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Construction of the Safety Risk Identification and Pre-Control System for the
Electrical Construction of Electric Power Engineering Lines

Yang Meng
State Grid Jinan Power Supply Company, Jinan, Shandong 250000

Abstract : The construction of risk identification and pre—control system of electrical line construction involves
risk identification, risk assessment and pre—control measures, so it is a complex and important
process. Firstly, this paper evaluates the safety risk of electrical construction of power engineering
lines, and analyzes the various risk factors that may be faced in the construction process. Then the
specific safety risk pre—control measures are put forward, including personnel management, equipment
maintenance, on-site supervision and other aspects. Then, on this basis, suggestions are put forward
for the construction of electrical construction safety risk identification and pre—control system of power
engineering lines, hoping to effectively improve the construction safety level.

Keywords : electric power engineering; line electrical construction; safety risk; risk assessment;
pre—control measures
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Exploration of Efficient Operation and Maintenance Strategies
for Distributed Photovoltaic Power Stations

Xiao Zheng

State Grid Suizhou Power Supply Company, Suizhou, Hubei 441300

Abstract :

Accompanying the transition of energy, distributed photovoltaic power stations have become widely

popular. This topic focuses on the operation and maintenance of the power station, analyzing the

characteristics of power station, clarifying the necessity of operation and maintenance, and revealing

the existing problems, such as frequent equipment failures, backward monitoring, and lack of

professionalism personnel. Then, it explores efficient operation and maintenance strategies from the

aspects of intelligent monitoring, refined inspection, personnel training, spare parts management, and

emergency response. purpose is to promote the improvement of the power station's power generation

efficiency, extend its service life, and provide strong support for the sustainable development of the

distributed photic industry.
Keywords :

distributed photovoltaic power station; efficient operation and maintenance;

intelligent monitoring; refined inspection; personnel training
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Application of Electrical Engineering Automation in Power System Operation

Tang Zhuo

State Grid Wuhan Power Supply Company Jiang'an Power Supply Center, Wuhan , Hubei 430014

Abstract :

Power engineering automation is an emerging discipline that combines power engineering with

automatic control technology, aiming to ensure the safe, efficient, and stable operation of the power

grid. Its connotation is intelligent control of electrical equipment, such as automatic speed regulation

of electric motors, remote control of switches, etc. This article detects potential problems in the power

grid in a timely manner through real-time monitoring and analysis of operating parameters, proposes

corresponding warning measures, and proposes an automatic control based power grid scheduling

scheme.
Keywords :

electrical engineering automation; power system; automated control; smart grid
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Reliability Analysis of Special Cables in Extreme Environments

Zhou Chunhe
Jiangsu Huaneng Cable Co., LTD. Gaoyou, Jiangsu 225699

Abstract :

The reliability analysis of special cables in extreme environments is critical to their applications in crucial

fields such as aerospace and deep—sea exploration. This paper first highlights the threats posed

by extreme environments to the performance of special cables and emphasizes their importance.

Subsequently, it examines the mechanisms by which various extreme conditions (high temperature,

low temperature, high radiation, corrosion, etc.) impact cable performance, exploring the relationships

between cable materials, structures, and failure modes. Reliability evaluation methods under extreme

environments are established through statistical analysis and physical modeling. To address the need

for greater cable reliability, the paper proposes advancements in material development, enhanced

structural design, and intelligent monitoring technologies. Finally, the current limitations are summarized,

and future research directions are outlined. This paper aims to provide theoretical references and

technical guidance for the reliability design and application of special cables.

Keywords :

special cables; extreme environments; reliability analysis; failure mechanisms;

advanced materials; intelligent monitoring

515

BEE B BB, AR i A SR, FEZ T ZI PR N ARG NPT o S L8R 4T

ZEURHI R IR . R RIS AR . MR R P e S R DL B S S R RS B R . (R4

ATE LR

BN Z RS . WU R CEERB IS, N S 2 Rl R geiih . [, SRiG o SRk dik, Fpfiradl
D R PO EZN T RS /S RN a2 Wik /S 55 N T P o N R o i SR == (7 N T 1 i e T A N B N B b WA

R T 2R B A EB A 45 PRI TR AT 42is T

—. RIETRRT AR IR (EFYLIE

PR RV AR AT I T RSB IR, AR AT 42
PEEEZ B RBER ST . B B AR i, IR, iR
B B SRER A DU MUY D AR SF R 22, XU
FIPe SR ST R PR RE A A e LU AT X
LEPRE R A R E T L

(—) SIRFEITER LM

AR IR — R WA T00, X ARgim A s SR

PVER R TR A R -

L A miRa s AR PR AR o TR, S
LGB ERIPUIERE T FE, WG, XN AL
BT, AR N

2. JrHUERE e DS RE R IR IR N A AL ol 5
HUR S WG, SoMi FBdE g L CrERe, Jnhee XU .

3. BAIMASTE . W T RIBYERRE R E, RS
HEASRME, SN2 AR e A UG o

4 BRSPUEMAEIK: SRS 5E SR, Fale

fE#EA: &M (1974.06-) , F, Rk, THRFHMEHTA, AL, TRF, FRrm: SHEATFL, F6HE5: 321022197406190816 4. 245749086@qq.com

026 | ELECTRIC POWER TECHNOLOGY AND SAFETY MANAGEMENT



BRI SRR Z I K R ARG, X B SRR A R A S
AL

(=) {RRIFE TR LA

MR PR R Rl AT AT PR, oA Bt ot
X, FEEMRIAELIT JLANTTT8 -

L AP ER R HRIR NG . FEMREISET, REWH
FRBR AT, RIS, REUA D FENURE T 7]
S I A, SISO UL RE

2. SR : (RIS FRIC SR R, I ]
REAE—MBURAYSEIN, (E R SRRV I I DA R

3. BHARMEREAY T FE: (RIPRIT 2 IR P AT A 25 il A R
P, FEASHIZD AN R E R, A SR EREE T

(=) SRS RMmMEIREAIRMm

PR AT B TR SRR B R Rl PRSI T 2
BUAE

L AR RIREAR: AR RA SR SRR 2 FLR,
JEHARACIN A 22 B2 IO, FTRE B IAL

2. ALSATER: ROk (S, IR SRS
Eaylibis oy e o) ot R AT S = S E N DR O i SR
BAFT o

3 BRI ErRiRbh, HERAEUIETE A T
AACHRRR, BE—FHIS R RIZTERE.

LAMPERIBES S SRR EM B
P, (EAFFRBEMRIN AR KT NNNR], T

(M0 ) SRIREST PR ERTER SRR

FERZ VAN A (] S 87 oy, R of L A0 T e A 85
HI S, O PRSP RHA A IR BB HY T R R EEK

L ARSI s e 5 R A 2 BRI S R STk
Bz, FEBAAURGR A A E MRS 48T, R AR & S8
FRHIEIL o

2. A HUERE AL ARGTTT R SELE LA BT BN, TEAL
A AP FLATBCAY, S LA O I P e Ml B

3. BUEBMSNEAL: —EREUM R RE TR TakE
BEREORERTENIS, Zr ey EREE R e R

FHL

W R o, SRR S A

—. SMEAERIETE TR RS

FERCHASE T, FER AR T SE A AT & — U IR R S8R
TR, TEEEMESIHG] . AR R A
ST EAREA T T . AR B SR 2 LR A
SRR T R SRV AT T v R MR RE PTG $R B R TT
7.

L. SR AL

el B TE RO R B P BT, HA R A 5 Z 515 A

AN “AE I RYSZI T K A5 e 95 PEALI T2 2 A DU JLA
AR

O RE B BAEWRLELHIE (IR LG . RA LG
) FERIEAEIERATEIT, Hr TS A AR TR B ER,
SHM R RINUEER A s A SRR T R, B SEDRSS
[ AR A R B R

O EaT B ML, USRS R, R g e
RSN T LR, AR AWM RESZE] v 512 TR
FRESTEMIIN, TTRBA RS FREMTRE . 2Tk, SUALSE Y, ANIMTIE
B RHEREBAL o

O R FErgi LUK IR, FELerp iRk (g
FEREW ) TREAEAMRSNL, SRR T, RN
MG, CHRAERK IS PRI B

© & FE SRR AMATIRIL: SRS (I, 5) I
BT, SRR R CInER, ) BT, A
GREENHENEI S, SEWURGEL T B S B Ig. it
b, EHUREN T RE S K R 5T IR, (S AbT R 3 e T
ik,

2. FRAE AL RIS

FrFf A A A g, HOCHERR A AE i 0 T B LA
T

O JEITERIRA: HrlE L TR AUz A AT s A
FUTHe 28100, fEmili ., AR URN O REERT, FrER
SEREVERTRERZBRIR, MHBUTRECH &, S S fmikae.

© LATINATIRIL: AR ENILH 2l PR B R, B
HRZ—E R . FEICINAIRR ., SRR, RAONe
T e BRSNS, RETT S A AR R A BB U

O FENEMAB: PELRMNEZERSE, HANE
Z R PO AT RO L RE . PRI, TR Ak

i

WUEINE: . BANA IR B R ORI R, AR ARG | JT 24
JIR% o

© LN L e R A T SRR (AR ek AN 2 (R R R 4t
HOEEESENTT, Ao B W UR NS R T2 G E %
07 N SN 4 1) s A [ R S A e 2 S
RSB R G

3. TSN T

AT HER PP AR B AT RO AT T RO AR RENE, TR
LU AT ST i

© I AR s T A F A AE ST BRI AT BB b
SENEACE (R, RS ) |, ISR Flan.

oA K FBBIRE I E T mREy IR, GEHAE L
bk

ofmE LI
RIS T HIPEREAR L

ORI AR RS S TR 5, JT R
R, ZIRERREISEE, DUP R A dr, RN &I
A, BRI ARSI T RIS AT

Ay WL T AU S o T BB R

2024.7 | 027



E3JI#E | POWER ENGINEERING

O L B ESRieE D, MU EMEIST (A
R — el — RS ) |, WUEHRBEAE R & B PR T T 5
MR IR SEPRIE T TR A T

4. PERBITAGTERR

FERATSEMEA AT, RIEAIE R ERE P fffiehs, DUEXT al
HCAERE MR A T AT, o DU 2B BT T

©® i (kAE:

OB LR MR FRATA AR RGeS R
SFECE LRI, RS LA,

Offf FEIRIE : P FRSITE S R ME I TARZ il 06
P G IR GO S

O U IERE :

O PRI I B A AGE AP RHIREA NI I RE ST, P Ik
LSNPS S T

o IFIE: XU MG RS BE T, O
EETHURIRE S 75

Zi Lprik, @ xR AT R P T R R R A T 4 AT
T LMER S A, RENURASIT AR i, D T
AR B THE AR A8k

=. RASMBESTEMENXREBRAR

FEROHAASE PR TR R TR T S bk, R 2 TR R
RFBOETLAEIUE, IFRE 250 SliE 2R A,
LT7 ACAf O R RER R E ME ST A, DU 410 S oA it
(BREE 73

(=) PreE ARSI

R AEATAEE T, AT ORI AT PR
TR B R AR PR i -

O il R SRR APEERRENR, RAMAEREw . M
EHILEMRSE IR R AMRIREREE, TR
IR R BER A BRI E , MO PR B AR T P AT
HIZBI A UREE o

O® GUR M FL: FEMZE R IERSE,  WFER v i 3 e
K, WA SRSRESREATIE, DR A

O JURS ST FITRERR LI . REIZSF AR
P BRI U L IERE, [RBTG5 AR b=
PAIE M SRR 75 o

(Z) &migitaoiii

FELAS (Y RR 5 M B T e A PR BB AR HO S B, TR R
Zi. RAPESATHEIIRIIL, REAS A8 gt FBAE IR HRE )
ANERSFEIE R -

243t

O L S A RMZZSERFIRIT S, BTSN P =
PEBE, AN, AIRBEDRHE R L
T EETT o

O jREA X B KSR D AR, AN SA
DML AN E 3 B RN [F R R AT, R4S BT
HAamuihag.

O ST 45K BRI A SRR . BRI
TR R SVR, BERETE . PR URIREIAE 7T .

(=) #IETZH6IH

i T2 i RE R T E R, SRS BE AR R R
SN TEREE

O A R MRS L, MR E S A% R
RO SRR, s el 22 S A PR REFEAIT

O IR Lk (A S AR (I AR ) A
WL R A, ST RERNTTE AL RE

O LT Sk E R RS T Rmsckk . gk
BEEILE, SRS N BRI R AR

(19 ) PMRRIFHARRIESE

TS AMEBORAP A, AR AR PR BB I B R
T e e P A A A

O RGP E: M HUERIN Pk, BIPAiEHOR,
TR S NS T IR E

O UE M S G R AR, e AT
HINABTKEERRE, SR RN SEAA S ERERE IR

O [ K PAAE A BIAMRIA TC 1 BB R AT s 20 i 2,
PRI IR P e 4t

[S

N

IR Rk R A R T AT ST, KBTS s i
TETZGE: BT (AnEii ., R, i, SRR
S ) ONREER R RO PEREAIAF i A G RO X SO R 2R AR
SR PUREERE S (T R CIERE T FE, T R
BT R, AERTFE, AT R, ok i g1
B PABCR FE SRt R & 20T DA 0 e P RO T R A0
AIEEME. BhAh, B REMEMIRT TN B B9 5 ABAE N A B R AR TT
HEUS T RE RO BIFEERN], RAMSREGWIE, 64
9= IV R SR RS Al IS e il A RS RET B )
B, [, ST AR AT A A ar I T LU 45 R
BB AE R AT S 2% TR R HGE T 77 Ao FEAE
Rk BB TS R BOASR IE, APR TR SR RE MR RIS &
RARET BREERWER Y,

[0 FLBRL. 10KV ZErEHLHAES [ e R AL S ARTIFT [ 1], Bif#dbL, 2022(05).

(21531, AL HhEoh 2 SR it [T]. B RIANL, 2013(01).
[BITLZEHE, EAS. FREFE R R S [ 2 tirss (1], d/NRHAL, 1995(05).

028 | ELECTRIC POWER TECHNOLOGY AND SAFETY MANAGEMENT



HLITH S E SR I 53

XS
EMrEEFEMERT), T FIRL 467400

FEEREREMNREFEMBNDEFIRENSRET, AARUBAGHERARL, BEEHTERANEFARR

SMEREHNES, HERRINTIRMERESR, BNSaHK, EEatlRShEENLEY, BRMNSERE,
REBIRFMREL—HFENEBHATEN, SRERETREEN, BFUEHEMMILIRSI0RE AR Al

i =
TIARER, SEMASELR,
X @& i BAmH; HIREH; SHRE; BEPEKR

Research on Marketing Strategies in the Electricity Market

Deng Xiaowei
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Abstract :

With the deep adjustment of energy structure and the continuous reform of power system, this

study focuses on power market marketing. Firstly, it points out that it has the characteristics of both

public service and commodity marketing. Secondly, it explores the necessity of adapting to energy

transformation, diverse needs, and enhancing enterprise competitiveness in marketing. Thirdly, it

analyzes the problems of outdated concepts, service shortcomings, and single channels. Finally, it

proposes strategies for precise positioning, digital marketing, and optimized services to help power

enterprises adapt to market trends and achieve sustainable development.
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The impact of New Energy Access on the Electrical Engineering System
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Abstract : With the large-scale integration of new energy, electrical engineering systems are undergoing
significant transformation and facing unprecedented challenges. This study summarizes the impact
of new energy integration on grid stability and control complexity while proposing solutions, such as
intelligent control, energy storage technologies, and transmission network optimization. The outlook
further explores future directions, including the coordinated development of new energy and energy
storage, optimization of intelligent power systems, and the establishment of international energy
interconnection frameworks to drive the system toward efficiency, flexibility, and sustainability.
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Evaluation of the Operation Stability of the Photovoltaic and
Wind Power Grid-Connected System
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Abstract :

With the rapid development of new energy technology, photovoltaic and wind power grid—connected

system has become an indispensable part of the power system. However, the stability problem of its

grid—connected operation is also increasingly prominent, which poses a challenge to the safe and

stable operation of the power grid. This paper aims to comprehensively evaluate the operation stability

of photovoltaic and wind power grid—connected system, explore the key factors affecting the stability,

and put forward corresponding improvement measures. Through the in—depth analysis of the structure,

operation characteristics and fault mechanism of the grid—connected system, combined with advanced

evaluation methods and technical means, this paper provides theoretical basis and practical guidance

for the safety production management of new energy projects, and helps to promote the healthy and

sustainable development of the new energy industry.
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photovoltaic; wind power; grid—connected system; operation stability
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Construction of Electrical Equipment Intelligent Maintenance System

of Industrial Automation Production Line
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Abstract : With the rapid development of industrial automation, the intelligent maintenance system of electrical
equipment is becoming more and more critical. This in—depth discussion around this key point, the
industrial automation production line electrical equipment has a complex and changeable, high load
operation and high integration of the remarkable characteristics of detailed analysis, comprehensively
elaborated the construction of intelligent maintenance system to ensure the continuity of production
and improve production efficiency. Face up to the difficult problems existing in the current system, such
as poor data collection accuracy and backward fault diagnosis means, and strive to enhance the
stability and reliability of production line operation from all aspects, help industrial enterprises reduce
costs, double profits, and stabilize the trend in the fierce market competition.
Keywords : industrial automation; electrical equipment; intelligent maintenance system; fault
diagnosis
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Architecture Design and Technical Implementation of Intelligent Fuel

Abstract :

Keywords :

Management System for Power Plants
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1.China Coal Jingyuan Power Generation Co., Ltd. Baiyin, Gansu 730900
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In recent years, with the continuous growth of electricity demand and the continuous optimization of
energy structure, power plants still occupy an important position in power supply. Most power plants
still face many challenges in fuel management, such as outdated equipment, insufficient analysis
methods, and limited management methods in fuel acceptance, unloading, coal yard management,
and coal blending. This not only leads to limited automation and intelligence levels in fuel production
and management, but also results in low work efficiency, high labor costs, and potential risks caused
by human factors. Therefore, the research on intelligent fuel management systems has urgent practical
significance for improving the fuel management level of power plants, reducing production costs, and
improving economic benefits. Through the application of intelligent management systems, precise
monitoring and efficient management of the entire fuel process have been achieved, providing strong
guarantees for the sustainable development of power plants.

power plant; fuel intelligent management system; architecture design; technical
implementation
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Collaborative Application Of Thermal Parameter Instrument Measurement
Technology and DCS System

Zhou Jinyang, Wang Xin, Ma Quanxiu

Huaneng Lanzhou Thermal power Co., LTD. Lanzhou, Gansu 730104

Abstract :

For the current enterprises, the collaborative application research of thermal engineering parameter

instrument measurement technology and DCS system is crucial. In the process of enterprise production,

the DCS system can process data from instruments in real time, and advanced algorithms and

software tools can correct and optimize the measurement results to reduce errors. Based on this paper

first overview of thermal parameter measurement technology and DCS system, then according to the

application of the present now analyzes the difficulties in thermal parameter measurement technology

and DCS system collaborative application, finally put forward targeted optimization strategy for these

problems, expect through the application of these strategies can help enterprise related technology

collaborative application.
Keywords :
application

thermal parameter instrument; measurement technology; DCS system; collaborative
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Thermal Power Plant Thermal Control Professional Thermal Signal
Interference Problem and Solutions

Li Zhenxin, Li Jianwei, Fan Quanle
Huaneng Lanzhou Thermal power Co., LTD. Lanzhou, Gansu 730104

Abstract : As animportant industrial infrastructure, the thermal power plant plays a vital role in energy production
and supply. In order to ensure stable and efficient operation, the thermal control system is crucial for
monitoring and adjusting the temperature and pressure parameters of key equipment such as boilers
and steam turbines. In this paper, the research of the thermal signals in the analysis of interference
sources, electromagnetic interference, power interference, ground interference, signal line interference,
clarify the thermal signal interference on measurement accuracy, control reliability and equipment
maintenance and fault diagnosis, research using the method of combining hardware monitoring and
software analysis, hope to provide a strong guarantee for the stable operation of the thermal control
system in thermal power plant.

Keywords : thermal power plant; thermal control specialty; thermal signal interference; solution
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Intelligent Application and Development Trend of State Maintenance
Technology for Power Transformers

Wang Da
Liaoning Qinghe Power Generation Co., Ltd. Tieling, Liaoning 112003

Abstract :

As one of the key equipment in the power system, the operation status of power transformers directly

affects the stability and reliability of the entire power grid. The traditional transformer maintenance

method mainly relies on regular preventive maintenance. Although this method can ensure the normal

operation of equipment to a certain extent, it has obvious shortcomings. In response to this, this

article first provides an overview of the state maintenance technology for power transformers, then

elaborates on the importance of intelligent application of this technology, and proposes targeted

optimization strategies for the relevant problems encountered in intelligent application. We hope that the

implementation and implementation of these strategies can provide assistance for the development of

power enterprises.
Keywords :

power transformer; condition based maintenance technology; intelligent application
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Operation and Maintenance of Electrical Equipment
in the Context Of Smart Grids

Li Quancheng
China Communication Central Chinalnvestment Co., Ltd. Wuhan , Hubei 430056

Abstract : The rapid development of smart grids has led to new challenges and opportunities for the operation
and management of electrical equipment. This paper mainly elaborates on the importance of electrical
equipment maintenance and management in the context of smart grids, and analyzes the impact
of smart grids on electrical equipment before exploring the current status and existing problems of
electrical equipment maintenance and management. Based on these issues, this paper proposes
optimization strategies for electrical equipment maintenance and management in the context of smart
grids.

Keywords : smart grid; electrical equipment; operation and maintenance; management
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Research on Intelligent Diagnosis and Prediction of Equipment Faults in
Thermal Power Plants Based on Big Data Analysis

Wang Yuan

China Energy (Shandong) Engineering Technology Co., Ltd. Jinan, Shandong 250100

Abstract :

This article focuses on the application of big data analytics in intelligent diagnosis and prediction of

equipment failures in thermal power plants, deeply exploring related theories, technologies, and practical

strategies. Firstly, it analyzes the operating characteristics, failure types, and influencing factors of

thermal power plant equipment. Then it explains how big data analytics can assist in precise fault

diagnosis and effective prediction. It is hoped that this study can improve the reliability, safety, and

economy of thermal power plant equipment operation, reduce losses caused by equipment failures, and

ultimately provide strong support for the stable and efficient operation of thermal power plants.

Keywords :

big data analytics; thermal power plant equipment; fault diagnosis; fault prediction
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Analysis of Maintenance Characteristics and Safety Management
Issues of Power Plant Boilers
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Abstract :

Boiler is one of the indispensable equipment in power plant production and operation. lts operating

environment is usually complex, especially under the long—term influence of high temperature and

high pressure. The structure of the boiler is prone to corrosion, deformation, and damage. Therefore,

it is necessary and important for power plants to regularly inspect and maintain boilers. The article

combines the analysis of the characteristics of boiler maintenance in power plants and explores the

solutions to the safety management issues of boiler maintenance in power plants, hoping to provide

useful references for the safe and stable operation of related power plants.

Keywords :

power plant; boiler maintenance; characteristic; safety management; problem analysis
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Research on the Operation Failure Prediction and Health Management
Methods of Wind Power Equipment

Huang Jun, Fang Wei*

China Power Investment Yangtze River Ecological Energy Co., LTD. Wuhan, Hubei 430000

Abstract :

With the rapid development of new energy industry, wind power is as one of the important renewable

energy, and the operation fault prediction and health management of its equipment have become the

key to improve the operation and maintenance efficiency of wind farms and reduce the operation and

maintenance cost. This paper discusses the basic principles, common methods and key technologies

of operation failure prediction and health management of wind power equipment. Through real-time

monitoring and analysis of wind power equipment data, combined with artificial intelligence and big

data technology, the advance prediction and health management of equipment faults, so as to improve

the reliability and operation efficiency of wind power equipment, and reduce maintenance cost and

shutdown loss. This paper aims to provide theoretical support and practical guidance for the operation

and maintenance management of wind power equipment.

Keywords :

wind power equipment; fault prediction; health management
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Strategic Planning and Technological Breakthroughs for the Infrastructure
Transformation of Thermal Power Plants in the Context of New Energy

Abstract :

Keywords :

Li Guanyang
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This article explores the challenges and strategies of infrastructure transformation for thermal
power plants in the new energy environment. It analyzes the impact of new energy on the thermal
power market and the initial attempts of thermal power plants to transform, revealing issues such as
technological immaturity, insufficient funds, and talent shortages. The article discusses the technical,
economic, policy, and social challenges faced during the transformation process, including new energy
integration, investment returns, and policy adaptation. It proposes a transformation strategy that
covers complementarity between thermal power and new energy, technological innovation, and policy
and market responses. Through case studies of SDIC Meizhou Bay, Qinghai Provincial Investment,
and Guoneng Guangtou Beihai, the article demonstrates innovative achievements in management
models, environmental benefits, intelligence, and green technology in thermal power plants. These
cases provide valuable insights for the sustainable development of thermal power plants in the new
energy era.

new energy; thermal power plant; infrastructure transformation; strategic planning;

technological breakthrough
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Safety Production and Risk Management of Smart Stations

for Wind Power Projects
Yuan Jiaxin
Inner Mongolia Baiyinhua Aluminum & Electric Co., Ltd. Self-supplied Power Plant, Xilin Gol League, Inner Mongolia 026200
Abstract :

This paper deeply discusses the safety production and risk management of smart stations in wind

power projects, and makes a comprehensive analysis from the aspects of overview, safety risks,

safety production measures, risk management strategies and practical applications of smart stations.

Through the application of intelligent technology, the smart station has effectively improved the safety

production level and risk prevention and control capabilities of wind power projects, and provided

strong support for the sustainable development of the wind power industry.

Keywords :
technology

wind power projects; smart stations; safety production; risk management;

intelligent
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Study on Construction Technology of 10 kV and Below Power Distribution
Network Engineering

Li Zhenhua
State Grid Huangshi Power Supply Company Daye Power Supply Company, Huangshi, Hubei 435100

Abstract :

With the increase of power demand and the improvement of the complexity of power system, it has

become an important topic to improve the construction technology of power distribution network below

10 kV. The application of intelligent and automatic technology in construction has effectively improved

the construction efficiency, safety and quality control level. Through intelligent dispatching, automatic

equipment and data analysis, construction management is optimized, and construction progress and

resource allocation are more accurate. Digital management and visual monitoring system enhance

the transparency and traceability of the construction process. In the future, with the continuous

development of technology, intelligence and automation will play a more important role in power

distribution network construction, promote the quality and efficiency of power distribution network

construction, and provide strong support for the sustainable development of power system.

Keywords :
security; intelligence

power distribution network; construction technology; technology optimization;
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Application and Prospects of Smart Grid Technology
in Electric Power Marketing

Zhang Fan

Guo Wang Heshun County Power Supply Company, Jinzhong, Shanxi 030600

Abstract :

With the transformation of the global energy structure and the digital upgrade in the power sector, the

application of smart grid technology in the field of power marketing is gradually becoming widespread.

This article deeply analyzes the practical application of smart grid technology in improving energy

utilization efficiency, improving customer service quality, promoting the progress of distributed energy

and microgrids, and innovating the electricity market. At the same time, the article also looks ahead

to the future trends of smart grid technology in power marketing, covering technological advancement

paths, the evolution of power marketing models, and the potential development of its combination with

sustainable energy. This study aims to provide relevant references for advancing the development of

power marketing.
Keywords :
prospects

smart grid technology; electric power marketing; application analysis; development
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Research on New Energy Grid Connection Technology and Grid Adaptability
in Electrical Engineering

Hao Junwei
State Power Investment Corporation Integrated Smart Energy Co., Ltd. Beijing 100000

Abstract : Driven by energy transformation and the "dual carbon" goal, large—scale integration of new energy into
the grid poses severe challenges to the safe and stable operation of the power grid. The power grid
urgently needs to strengthen its capacity for new energy consumption and operational flexibility, break
through key technological bottlenecks, innovate adaptive control strategies, and improve the adaptive
evaluation system. This article focuses on the integration of new energy sources such as wind power,
photovoltaics, and microgrids into the grid. It delves into key grid control technologies, strategies for
improving grid resilience, and new models for optimizing source grid load storage coordination. It
constructs a multi-level, multi scenario, and multi time scale grid adaptability evaluation system. The
research results can provide useful references for improving the power grid's ability to absorb new
energy and promoting the green and low—carbon transformation of energy and electricity. It is of great
significance for accelerating the construction of a new power system with new energy as the main
body and achieving the "3060 dual carbon" strategic goal.

Keywords : electrical engineering; new energy grid connection; grid adaptability; evaluation
method
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Exploration of Wind Power Operation and Maintenance Management
Technology Based on Ubiquitous Power Internet of Things

Cao Lingyan

Guodian Nanjing Automation Co., Ltd. Nanjing, Jiangsu 211100

Abstract :

Wind power operation and maintenance (O&M) is crucial for ensuring the stable operation of wind

farms and improving economic benefits. However, current wind power O&M management faces

challenges such as a shortage of professional technicians, high O&M costs, and unreasonable

O&M strategies. To address these challenges, wind power O&M management technology based

on the ubiquitous power Internet of Things (UPIoT) has emerged. This technology realizes real-time

monitoring of wind turbine equipment status through the application of the perception layer, relies on the

support of the network layer for reliable data transmission and sharing, and leverages the management

capabilities of the platform layer to provide intelligent O&M decision—-making and optimization solutions.

This technological exploration brings new solutions to wind power O&M management and is expected

to drive wind power O&M towards more efficient and intelligent development.

Keywords :

ubiquitous power; wind power operation and maintenance; management technology
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Analysis of Relevant Issues in Centralized Control Operation Technology
of Thermal Power Plants

Zhao Xiguang
Chaoyang Yanshan Lake Power Generation Co., LTD. Chaoyang , Liaoning 122000

Abstract : With the rapid development of China's power industry, thermal power plants, as an important
component of power production, have attracted much attention to their operational efficiency and
safety. As an important management method in modern thermal power plants, centralized control
operation technology plays a crucial role in improving operational efficiency, reducing energy
consumption, and ensuring safety. However, in practical applications, centralized control operation
technology also faces many challenges. This article aims to analyze the relevant issues of centralized
control operation technology in thermal power plants, and propose corresponding solutions and
strategies, in order to provide reference for improving the operation level and economic benefits of
thermal power plants.

Keywords : thermal power plants; centralized control operation technology; energy conservation
and consumption reduction; operational optimization; technical challenges
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Common Fault Analysis and Solution of Medium-speed Roller Coal Mill

Li Yao, Huang Shuai, Wang Ning, Guo Jia, Chen Jiagi

Beijing Electric Power Equipment General Factory Co., LTD. Beijing 102401

Abstract :

ZGM medium speed roller coal mill has been widely used in coal-fired power plants, steel mills, cement

plants and chemical plants. Therefore, how to ensure the normal and stable operation of the coal mill,

has also become a concern. This paper first introduces the operation principle of coal mill, and then

analyzes the causes of the common faults of coal mill in thermal power plants, and puts forward the

corresponding countermeasures.
Keywords :
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Design of Variable Electronic Traffic Signs Based on Deep Learning
Research on Safety and Reliability

LiuYuanzhi', Wang Kexuan', Wang Rongjin', Wang Jiaming?
1 College of Civil Engineering and Transportation, Northeast Forestry University, Harbin, Heilongjiang 150040
2 College of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin, Heilongjiang 150040
Abstract : China is a large transportation country, and highway transportation occupies an important position in
people's daily travel. In recent years, the number of traffic accidents in China remains high, especially
at highway intersections. Variable electronic traffic signs, which can adjust traffic signs adaptively, can
effectively improve such problems. This study establishes an intelligent traffic early warning system
for highway intersections. The system uses deep learning image processing technology to identify
vehicles, pedestrians and other targets near the intersection, and displays different warning signs
through the intelligent control screen to provide early warning for drivers and pedestrians, so as to
reduce the traffic accident rate. The system uses yolov8+deepsort algorithm to predict the trajectory
of road users, and constructs an intelligent electronic traffic sign early warning scheme based on
driver's visibility and traffic color psychology. Through the analysis and evaluation of the factors
affecting the safety and reliability of the system, this study provides effective solutions to the driving
problems caused by the quality or performance of traffic signs, which has a good application prospect.
Keywords : security; reliability; traffic safety; traffic signs
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The Design of a Multi-Functional Smart Bed

Chen Xuan', Yang Ying", Yang Shijuan?, Wu Hanyu', Yin Yuanhang', Ai Zhuoheng'
1.School of Automation and Electrical Engineering, Linyi University, Linyi, Shandong 276005
2.Information Office of Linyi University, Linyi, Shandong 276005

Abstract : In order to meet people's demand for high—quality life and healthy life, in view of the relative vacancy
in the current multi-functional smart bed market, a design scheme of smart bed with STM32
microcomputer as the main control device combining temperature detection, ultraviolet sterilization
by irradiation, motor drive and other peripheral circuits that can improve the user's sleep quality is
proposed. The smart bed system is composed of a position control module, a temperature regulation
module, a sterilization and disinfection module, a remote control module and a power supply circuit,
which can realize a number of functions such as automatic adjustment of bed height, automatic
temperature adjustment, sterilization and remote cloud control to meet people's needs for high—quality
life. This multi—functional smart bed can be widely used in homes, hotels and hospitals.

Keywords : STM32 microcomputer; position control; variable temperature; sterilization; remote
control
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Key Technologies and Quality Control in the Construction
of Photovoltaic Power Stations

Qin Zhongjun
Shaanxi Jidian Energy Co., LTD. Jilin, Changchun 130117

Abstract :

With the increasing demand for energy and the growing pressure of protection, photovoltaic power

generation has gradually attracted attention. This paper focuses on the construction of photovoltaic

power stations, describing their components and the characteristics of power generation system. It

also delves into the key technologies that facilitate energy conversion and meet the construction needs

of the power grid, revealing the issues in site selection equipment, the problems in the construction

process, and proposing optimization strategies for site selection, strict equipment selection, and

standardized construction. The aim is to provide a reference the high—quality construction of

photovoltaic power stations and the promotion of clean energy development.

Keywords :

photovoltaic power station; key technology; quality control; conversion; clean energy
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Smart Technology Empowers the Upgrade of State Grid Marketing
Inspection and Monitoring
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Abstract :

With the continuous expansion of business scale of power grid companies and the increasing

complexity of their structures, traditional inspection and monitoring methods are becoming increasingly
difficult to meet these demands. This paper delves the application of smart technology in the marketing
inspection and monitoring of the State Grid. It analyzes the current situation and existing problems, and

elaborates on the application basis big data, artificial intelligence, and other smart technologies, with

the aim of ensuring the economic benefits and service quality of power enterprises, and promoting the

development of State marketing business towards intelligence and efficiency.
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intelligence

smart technology; State Grid marketing; inspection and monitoring; big data; artificial
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Research and Development of Intelligent Fuel Identification and Classification
Technology and Its Application in Power Plants

Zhang Yujun ', Lv Jinpei ', Zhao Yunliang , Liu Yumeng ?, He Wei ?
1.China Coal Jingyuan Power Generation Co., Ltd. Baiyin, Gansu 730919
2. Inner Mongolia Hohhot Lixin Electric Technology Co., Ltd. Hohhot, Inner Mongolia 010011

Abstract : Fuelis not only an indispensable core energy source for the normal operation of power plants, but also
a key factor determining the economic and operational efficiency of power plants. Under the traditional
fuel management mode, due to low identification efficiency and excessive human intervention, fuel
management often has drawbacks such as large errors and slow response, which are difficult to
meet the urgent needs of modern power plants for fuel management efficiency, accuracy, and safety.
However, with the rapid development and widespread application of information technology, intelligent
fuel identification and classification technology has emerged and gradually penetrated into various
aspects of power plant fuel management, bringing revolutionary changes to power plants. This
technology significantly improves the efficiency and accuracy of fuel management through automation
and intelligence, ensuring the stability and safety of power plant operation.

Keywords : intelligent fuel identification and classification technology; power plant; application
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Key Technology Discussion on Installation and Commissioning of Electrical
Equipment in Substation

Wu Jiapeng
State Grid Yili Yehuo Power Supply Co., Ltd. Yining, Xinjiang 835000

Abstract : Substations are indispensable components of the power system, responsible for converting the
electrical energy generated by power stations to adapt to the transmission requirements of different
distances and loads. The installation and commissioning quality of electrical equipment in substations
directly affects the safety and reliability of the entire power system. In this regard, this paper first
provides a relevant overview of electrical equipment in substations, then specifically explains the key
technologies for the installation and commissioning of electrical equipment in substations, and proposes
targeted optimization strategies for potential problems that may arise during actual installation and
commissioning. It is expected that the implementation of these optimization strategies will provide
assistance for the installation and commissioning of electrical equipment in substations.

substation; installation of electrical equipment; commissioning of electrical equipment;
key technologies of electrical equipment
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Practice and Exploration of Digital Technology
in Nuclear Power Operation and Management
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Abstract :

This paper mainly focuses on the practical application of digital technology in nuclear power operation

management, and deeply discusses the specific application of operation monitoring, equipment

maintenance, production planning, personnel management and nuclear safety management. At the

same time, based on the above content, it also analyzes the challenges of data security, technology

integration and personnel literacy in the application process of digital technology, and puts forward

corresponding solutions for them.
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